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AON Apparently Occupied Nests 

DAS Discretionary Advice Service 

DEP Dudgeon Offshore Wind Farm Extension Project 
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Glossary of Terms 

Dudgeon Offshore Wind 
Farm Extension Project 
(DEP) 

The Dudgeon Offshore Wind Farm Extension onshore 
and offshore sites including all onshore and offshore 
infrastructure. 

Sheringham Shoal Offshore 
Wind Farm Extension 
Project (SEP) 

The Sheringham Shoal Offshore Wind Farm Extension 
onshore and offshore sites including all onshore and 
offshore infrastructure. 

The Applicant Equinor New Energy Limited. As the owners of SEP and 
DEP, Scira Extension Limited (SEL) and Dudgeon 
Extension Limited (DEL) are the named undertakers that 
have the benefit of the DCO. References in this 
document to obligations on, or commitments by, ‘the 
Applicant’ are given on behalf of SEL and DEL as the 
undertakers of SEP and DEP.   
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1 Purpose of Document 

1. This note has been prepared to address comments provided within Appendix C 
Offshore Ornithology Compensation of Natural England’s Relevant Representation 
[RR-063] in relation to Equinor New Energy Limited’s (the Applicant’s) proposed 
compensatory measure to increase kittiwake breeding success through nest site 
improvements as part of the Sheringham Shoal Offshore Wind Farm Extension 
Project (SEP) and Dudgeon Offshore Wind Farm Extension Project (DEP).  

2. In response to these comments, the Applicant has provided further information on 
the quantification of the productivity benefits afforded by the measure and 
clarification of the difference between the Applicant’s proposals and those of other 
developers to install new artificial nesting structures (ANS). The quantification of 
productivity benefits has been provided in the context of the Applicant’s proposal to 
modify the existing kittiwake tower at Saltmeadows, Gateshead.  

3. Excerpt from Point 25 of Appendix C of Natural England’s Relevant Representation 
as follows: 

“A method to quantify benefit has not been fully detailed. This should be 
submitted into the Examination. We also observe that the Applicant equates 
birds lost from FFC [Flamborough and Filey Coast] SPA [Special Protection 
Area] with birds entering the biogeographic population from which FFC SPA 
draws its recruits. Given all the other colonies that kittiwake produced by the 
ANS could colonise, Natural England does not consider this equivalence is 
likely to maintain the coherence of the national site network.” 

4. Natural England also requested that the planning application by RWE Renewables 
Ltd (RWE) to construct an artificial nesting structure in an industrial yard adjacent to 
the Saltmeadows tower be considered and for it to be demonstrated that, in light of 
this proposal, there is sufficient capacity within the Tyne kittiwake population to 
accommodate both the Applicant’s and RWE’s proposals. This note demonstrates 
that there is existing and, at present, increasing demand for both the Applicant’s and 
RWE’s measures. 

5. Further detail on the Applicant’s proposals for kittiwake compensation is available 
in Appendix 3 – Kittiwake Compensation Document [APP-072].   

2 Summary of the Applicant’s Proposals 

6. The Applicant’s proposal is to modify the existing kittiwake tower by installing two 
new north facing faces and removing the south face which over the past 20 years 
has produced more than 50% fewer fledglings than each of the other two faces (data 
from Turner (2010) and annual reports of kittiwake numbers and breeding success 
for 2001 to 2021). For example, in 2021, there were 14 chicks in 15 nests on the 
south face (0.93 chicks per AON), 63 chicks in 54 nests on the northeast face (1.17 
chicks per AON) and 92 chicks in 55 nests on the northwest face (1.67 chicks per 
AON) (MacArthur Green 2021). Not only do few pairs choose to nest on the south 
face, but their breeding success tends to be lower than that of pairs on the other two 
faces, so total output of chicks is much lower. 
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7. The Applicant’s proposal differs from that of other developers by aiming to replace 
unsatisfactory nest sites with high quality nest sites, allowing higher breeding 
success to be achieved by birds that were nesting on unsatisfactory sites where 
they were failing to produce chicks. The Applicant’s approach does not require an 
increase in breeding numbers to generate compensation, but requires an increase 
in breeding success. In contrast to other proposals, the Applicant’s approach would 
therefore be able to generate compensation even if breeding numbers did not 
increase, because relocation of failing pairs onto high quality nest sites will generate 
increased production of young birds. The Applicant’s approach is therefore not 
dependent on a continuing excess pool of site-seeking immatures but would be 
successful through relocation of failed birds from suboptimal sites even in the 
absence of any pool of immatures. Nevertheless, this note demonstrates that, even 
if the Applicant’s proposal was dependent on a continuing excess pool of site-
seeking immatures, then there would be sufficient numbers within the Tyne region 
to accommodate both the Applicant’s and RWE’s proposals.  

8. The success of the Applicant’s proposal depends not only on providing high quality 
nest sites for the 15 or so pairs of kittiwakes breeding on the south face but also 
providing high quality nest sites for kittiwakes nesting on other nearby structures 
where the conditions are resulting in their breeding failure. The high quality nest 
sites developed as part of the Applicant's proposal would provide an alternative nest 
site for kittiwakes nesting on those nearby structures. In 2021 there were over 100 
kittiwake nests on buildings and bridges at the Tyne within 2 km of the Saltmeadows 
tower that failed to produce any chicks. The breeding success in 2021 was 
particularly good with a higher number of nests having failed in many other years 
(Dan Turner, 2021, pers. comm., and annual monitoring reports).  

9. Every year a substantial number of kittiwakes fail to produce any young on the Tyne 
and therefore may seek an alternative nest site the following year. This is 
unsurprising at an urban colony where kittiwake is not always welcome. Whilst some 
of those unsuccessful kittiwakes may relocate to another colony entirely, it is likely, 
based on the evidence in Coulson (2011), that many will seek new sites on the Tyne 
within about 2 km of where they had previously attempted unsuccessfully to breed. 

10. When the Saltmeadows tower was moved more than 1 km from beside the Baltic 
Arts Centre to its current location, many pairs immediately relocated onto the tower 
in its new location. When the North Shields warehouse colony studied by John 
Coulson was demolished, colour ringed adults from that site relocated onto a variety 
of alternative nest sites mostly within 2 km of the site but in some cases further away 
(Coulson 2011). So it seems likely that pairs that fail will generally relocate to sites 
within 2 km but on occasions will move greater distances. 

11. Table 1 summarises the key differences between the Applicant’s proposal and the 
proposals put forward by other offshore wind farm developers to construct new ANS 
and recruit kittiwakes from the wider population to breed on them. 
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4 Historical Evidence on the Number of Kittiwakes Breeding along the Tyne 

13. Kittiwakes colonised the Tyne in 1949 when four pairs started nesting on the window 
ledges of a warehouse in North Shields (Coulson 2011). The population grew 
throughout the 1950s and 1960s, reaching about 100 pairs in the late 1960s (Plate 
1) and was studied for several decades in detail by John Coulson and his research 
students (Coulson and Thomas 1985, Coulson 2011). This was the only breeding 
site for kittiwakes on the Tyne until the 1970s, with birds then spreading to several 
other sites, including on buildings far up the river at Gateshead and Newcastle 
Quayside, and on bridges, especially the Tyne Bridge joining central Newcastle with 
Gateshead. The spread was described by Turner (2010) who monitored numbers 
throughout the Tyne from 1994 to 2021 (Turner 2010). Numbers increased from 
around 500 Apparently Occupied Nests (AON) in the late 1990s to over 2,000 AONs 
in 2021 (Plate 1). 

 

Plate 1: Numbers of kittiwake AONs at colonies at the Tyne from 1949 to 2021. Data from 
Coulson 2011, Coulson and Thomas 1985, Turner 2010 and annual reports of kittiwake 
numbers and breeding success for 2001 to 2021  

5 Tyne Kittiwake Population Growth Rate and Likely Further Growth 

14. Plotting the logarithm of breeding numbers against year allows the rate of growth of 
the population to be described. The initial growth when the colony was very new 
and small was faster than subsequent growth (Plate 2) which indicates that 
immigration caused the early high growth of the local population (Coulson 2011). 
However, the growth rate from about 1955 to 2021 has consistently been close to 
the best fit linear regression (Plate 2), indicating an almost constant growth rate 
through this period. There is a gap from the early 1970s to the late 1990s during 
which no complete census of all Tyne kittiwake colonies was carried out, but from 
2000 onwards there has been a complete census every year, although no data were 
published for 2020. Considering only the years of complete annual counts 
coordinated by Dan Turner (2000 to 2021) the growth of the population remains well 
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described by a constant growth rate (Plate 3). This remains the case for the most 
recent years (2014 to 2021) as shown in Plate 4. These data provide no evidence 
at all to suggest that the local population is approaching environmental carrying 
capacity; if that was the case we might expect density-dependence to reduce the 
growth rate as numbers approach carrying capacity. This is not indicated in Plates 
2, 3 or 4. This implies that the numbers of kittiwakes in the Tyne probably have 
scope to continue to increase further before an environmental carrying capacity is 
reached. However, the proportion of high quality nest sites is probably decreasing 
as the population grows and expands onto many buildings that are relatively 
unsuitable for kittiwakes or where the birds are unwelcome and are actively 
deterred. This is indicated by the extensive use at many buildings of deterrents, 
including anti-kittiwake netting, avishock wires, and other measures, and by the 
considerable number of nests where breeding success is zero despite evidence that 
food availability is generally good and many pairs can achieve high breeding 
success. 

15. How much further the numbers may increase before reaching carrying capacity is 
uncertain. The trend in breeding success might give some indication of this. 
However, there is little or no indication of density-dependent reduction in breeding 
success as this colony has grown. In 1954-1990 breeding success was monitored 
each year by John Coulson and students (Plate 5). Over those years breeding 
success averaged 1.21 chicks per pair that laid eggs in these 37 years. In 1991 to 
2021 breeding success was monitored by Dan Turner and colleagues. In their 30-
year dataset, breeding success averaged 0.94 chicks per AON, with no clear 
evidence of any decrease in breeding success with increase in breeding numbers 
during 1991 to 2021 (Plate 6). It is important to note that the unit monitored differed 
between these two periods, with the unit of AONs including more nests than the unit 
monitored by John Coulson, so that the productivity data cannot be directly 
compared between these two different time periods. Coulson’s data for 1954-1990 
exclude AONs where there was no evidence of eggs being laid (Coulson and 
Thomas 1985), so will produce slightly higher estimates of breeding success of the 
population as a whole compared to the data provided by Dan Turner, which counts 
chick production in relation to the total number of AONs which will include some 
nests where no eggs were laid. However, the breeding success data do not indicate 
clear evidence of density-dependent reduction in breeding success as the colony 
has reached its current size. In particular, there is certainly no trend of decreasing 
breeding success in the period from 1991 to 2021, which is when the colony got to 
its largest size (Plate 6). Plate 7 presents the breeding success in relation to the 
total number of AONs at the Tyne from 1991 to 2021. 
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Plate 2: Number of kittiwake AONs at colonies at the Tyne from 1949 to 2021 plotted on a 
Log10 scale. The dotted line is the best fit linear regression 
 

 

Plate 3: Number of kittiwake AONs at colonies at the Tyne from 2000 to 2021 plotted on a 
Log10 scale. The dotted line is the best fit linear regression 
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Plate 4: Number of kittiwake AONs at colonies at the Tyne from 2014 to 2021 plotted on a 
Log10 scale. The dotted line is the best fit linear regression 
 

 

Plate 5: Breeding success reported for the North Shields colony 1954 to 1990. Data from 
Coulson 2011. Mean breeding success for 1954-1990 was 1.206 chicks per pair that laid 
eggs (n=37 years) 
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2021). In May-June 2021 (i.e. after recruitment of birds into the 2021 breeding 
population had already occurred and increased breeding numbers to their highest 
ever level), there were 150 birds in a ‘club’ flock at Tynemouth (local population 
about 350 pairs), 150 at Akzo Nobel (local population about 220 pairs), 180 at 
Saltmeadows (local population about 120 pairs), 180 at Baltic Flour Mill (local 
population about 200 pairs) and 350 near Tyne Bridge (local population including 
Newcastle Quayside around 900 pairs). These flocks of nonbreeders were mostly 
counted on the same day during a transect along the Tyne so should not include 
double-counting of the same individual birds at different sites. However, the 
Applicant recognises that it is possible that individuals will join different flocks on 
different occasions, possibly even within one day, and so there is a risk of double-
counting birds. Every effort was made to minimise that risk. The data suggest that 
there is a healthy pool of nonbreeders that are seeking to join the breeding 
populations. That, of course, must have been the case in previous years to have 
provided the numbers that have been added to this population each year in recent 
years, but it indicates that there is still a good reserve of immature birds seeking to 
continue this increase further. The 1,000 immature birds counted near Tyne colonies 
in summer 2021 are likely to seek to recruit into this population in 2022, 2023 and 
subsequent seasons. The much higher breeding success at Tyne colonies than at 
many other UK kittiwake colonies will also make this location attractive to potential 
recruits from many other colonies, further boosting the large pool of potential 
recruits. Despite this high average breeding success, many pairs failed to rear any 
chicks, suggesting that they were using poor quality nest sites where successful 
breeding was difficult to achieve. 

17. If the population continues to grow at the current rate, then there are likely to be 
around 200 to 250 new nests per year added to the local population for each of the 
next few years. In addition to these new nest sites being added each year, a 
proportion of the birds will choose to move from their chosen nest site to another 
site. Whereas kittiwakes that breed successfully normally return to exactly the same 
nest site year after year (Coulson 2011), birds that experience unsuccessful 
breeding attempts are likely to move to try to find a better nest site or a more 
compatible partner (Coulson 2011). In 2021, the breeding success achieved at the 
Tyne was one of the highest on record (Turner 2021). The 2,246 – 2,252 AONs 
monitored by Dan Turner and colleagues produced 2,898 chicks, or 1.29 chicks per 
AON. Nevertheless, between 396 and 402 nests in which birds attempted to breed 
in 2021 failed to produce any chicks. This represents about 18% of all nests in this 
population in 2021. In 2019 this percentage was 28% (484 nests), in 2018 it was 
40% (582 nests), in 2017 it was 25% (405 nests). This high number of failing nests 
is despite the average breeding success of the Tyne kittiwake population being 
higher than at most natural colonies of kittiwakes in the UK, but no directly 
comparable counts of the proportions of nests containing 0, 1, 2 or 3 chicks have 
been made at natural colonies to compare with urban colonies subject to the same 
environmental conditions so it is uncertain whether the high proportion of failing 
nests at the Tyne is much greater than at natural colonies. However, some 400 to 
600 nests each year at the Tyne are likely to hold pairs that have a high probability 
of choosing to move to a different nest site to try to achieve higher breeding success. 
This number can be expected to increase as the colony grows further, even if the 
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percentage of failed nests does not increase. In practice, it also seems likely that 
the percentage of failed nests will be likely to increase if the colony starts to 
approach environmental carrying capacity. 

18. It can therefore be concluded from the data reviewed above that around 600 pairs 
of kittiwakes will be looking for a new nest site on the Tyne each year (about 200 
new pairs recruiting into the population each year and probably about 400 pairs that 
have decided to abandon an unsuccessful nest site to move to an alternative site). 
The number could be larger than this estimate if 250 new pairs join and the breeding 
success of the population is less than average such that perhaps 600 pairs might 
seek to move to a better nest site if they can find one. 

6 Capacity of New and Modified Structures in the Context of Population Trend  

19. The provision of new structures as offshore wind farm compensation measures at 
the Tyne represents only a relatively small number of potential new high quality nest 
sites in this context. The new tower proposed by RWE might possibly hold about 
200 nests.1  The enhancement of the Saltmeadows tower proposed by the Applicant 
is intended to provide at least 100 high quality nest sites that will be occupied (i.e. 
will be AONs) based on the new faces being designed to match the existing 
successful faces, and potentially about 150 high quality nest sites if the new faces 
can be designed to have greater capacity than the existing faces. This additional 
high quality nest site provision is less than the number of new sites that can be 
expected to be taken up in any one year over the next few years by immature 
individuals recruiting into this population. The planned compensation measure from 
SEP and DEP will increase breeding success which will be achieved by birds that 
move from failing sites onto the new high quality nest sites, whilst the RWE tower 
will provide new additional nest sites. However, both will not be enough to provide 
high quality nest sites for all the birds that can be expected to seek new nest sites 
in this expanding population even in a single year. 

20. It is important to note that none of the consented offshore wind projects requiring 
compensation are developing ANS proposals on the Tyne, whereas Lowestoft, the 
Suffolk coast and Hartlepool are scheduled to see substantial provision in the future. 

21. Although the evidence indicates a continuing increase in kittiwake breeding 
numbers at the Tyne, the Applicant’s plan to provide high quality nest sites would 
still be effective if the population was not increasing. The large number of birds at 
sites on the Tyne that have zero breeding success provides a large potential to 
increase productivity of the population by permitting these birds to relocate onto high 
quality nest sites where they can achieve high breeding success. 

 

1 At present there is a lack of information with respect to the number of nests that the RWE structure would 
provide however it is understood that the structure is based on the pilot tower being developed by Shoney 
Wind. It is understood that this tower is intending to deliver approximately 160 nests which is provided as 
a mid-range figure that the tower can realistically support. Therefore, an assumption of up to 200 nests is 
considered to be an appropriate number of nests to consider within the context of the SEP and DEP 
proposals. 
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6.1 Estimating the Scale of Compensation Available from a Modified 
Saltmeadows tower 

22. SEP and DEP is required to compensate for 17.0 adult kittiwakes per year based 
on the most recent upper 95% confidence interval estimates of collision risk (mean 
= 6.4) (see the Apportioning and HRA Updates Technical Note [document 
reference 13.3] submitted at Deadline 1). That number of adults is equivalent to the 
production of twice as many (i.e. 34) fledglings four years earlier since 
approximately 50% of fledglings survive to recruit as breeding adults (based on 
demographic parameter values recommended by Horswill and Robinson 2015).  

23. The predicted contribution of SEP and DEP to the in-combination adverse effect on 
the Flamborough and Filey Coast SPA kittiwake feature is comparatively small – a 
predicted central value of 6.4 adult collisions per annum. This is relatively low 
compared to the equivalent central values of some other recent projects (e.g. 
Hornsea Three, 65 – 73; Norfolk Vanguard, 21; Hornsea Four, 71). This indicates 
that the compensation will only need to produce a modest number of additional 
recruits into the national site network. 

24. The Applicant notes the Natural England Relevant Representation position that the 
number of kittiwakes required to be compensated for should be based on those that 
will recruit into the national site network rather than into the biogeographic 
population. Approximately half of those extra fledglings can be anticipated to recruit 
into colonies in the national site network for breeding kittiwake (The Joint Nature 
Conservation Committee (JNCC) 3rd review of the SPA network estimated that in 
the early 2010s approximately 57% of the UK breeding kittiwakes breed in SPAs 
where kittiwake is a breeding feature; Stroud et al. 2016). This percentage would be 
higher if only considering England rather than the whole UK, because FFC SPA 
holds such a high proportion of all the kittiwakes breeding in England, so using the 
UK total is precautionary. It is known that kittiwakes mostly recruit into colonies other 
than that in which they were born (Coulson 2011) and that recruits may come from 
natal colonies up to 1,600 km away, though few move that far (Coulson 2011). 
Approximately four kittiwakes need to fledge from the compensation structure to 
replace an adult into the SPA network (50% of fledglings survive to recruit as 
breeding adults, 50% of which will recruit into the SPA network). Compensation into 
the SPA network should therefore aim to produce four times as many fledglings (i.e. 
68) as the number of adults to be compensated. 

25. The south face of Saltmeadows tower consistently attracts far smaller numbers of 
kittiwakes and achieves much lower productivity. Over the past 20 years it has 
produced more than 50% fewer fledglings than each of the other two faces. In 2021 
the south face produced 14 chicks, whereas the other two faces produced an 
average of 77 chicks each. Therefore, removing the south face and adding one 
additional north face should increase output by about 63 chicks. The Applicant’s 
plan to replace the south face with two faces, both oriented northwards, is 
anticipated to increase output by about 140 chicks per year (an average of 77 chicks 
per face on each of the two new faces minus the 14 no longer produced on the 
removed south face). That is the more relevant metric the Applicant recommends 
for consideration in terms of the gain to be achieved by replacing failing nesting 
habitat with high quality nesting habitat.  





 

Gateshead Kittiwake Tower Modification – 
Quantification of Productivity Benefits Technical 
Note  

Doc. No. C282-RH-Z-GA-00225 

Rev. A 

 

 

Page 31 of 31  

Classification: Open  Status: Final   
 

References 

Coulson, J.C. 2011. The Kittiwake. T & AD Poyser, London. 
Coulson, J.C. and Thomas, C.S. 1985. Changes in the biology of the kittiwake Rissa 
tridactyla: a 31-year study of a breeding colony. Journal of Animal Ecology 54: 9-26. 

Horswill, C and Robinson, R.A. 2015. Review of seabird demographic rates and density 
dependence. JNCC Report No. 552. 

MacArthur Green 2021. Kittiwakes nesting on artificial structures: features of nest sites 
and nesting success at Lowestoft, Tyne and Dunbar. Report to Equinor. 

Mitchell, P.I., Newton, S.F., Ratcliffe, N., and Dunn, T.E., (2004). Seabird Populations of 
Britain and Ireland. T. and A.D. Poyser, London. 

Stroud, D.A., Bainbridge, I.P., Maddock, A., Anthony, S., Baker, H., Buxton, N., 
Chambers, D., Enlander, I., Hearn, R.D., Jennings, K.R, Mavor, R., Whitehead, S. & 
Wilson, J.D. - on behalf of the UK SPA & Ramsar Scientific Working Group (eds.) 2016. 
The status of UK SPAs in the 2000s: the Third Network Review. [c.1,108] pp. JNCC, 
Peterborough. 

Turner, D.M. 2010. Counts and breeding success of black-legged kittiwakes Rissa 
tridactyla nesting on man-made structures along the River Tyne, northeast England, 
1994-2009. Seabird 23: 111-126. 

Turner, D.M. 2021. Black-legged kittiwake Rissa tridactyla breeding data recorded on 
the River Tyne during 2021.  

 




