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Characterisation of the baseline environment was undertaken to understand the spatial and
temporal diversity, abundance and density of marine mammals that could potentially be
impacted by the Seagreen Project. Information for the marine mammal baseline
characterisation is taken from the project specific surveys outlined in the 2012 Offshore ES,
complemented with additional data that has been collected since its production, compiled
through literature reviews. This section of the report summarises the key data sources
examined to establish the baseline.

The following defini tions for the scale of study areas were used in the previous assessment:

1 The Immediate Study Area (ISA) - the Project area and the potential impact footprint
boundaries were defined by original noise modelling outputs. Seagreen specific boat
based surveyswere focussed in the Firth of Forth Development Zone. FTOWDG data
sharing and collaborative studies also provided new data across the ISA.
Methodologies for each FTOWDG study and the Seagreen specific boat based surveys
are described in full in Technical A ppendices (10Ai to 10Avi);

1 The Regional Study Area (RSA) - Marine mammal connectivity with relevant Special
Areas of Conservation (SACs) is considered in relation to the RSA and therefore the
RSA for each species is dependent on their natural foraging range. The East Coast
Management Area (ECMA) for seals is also included in the RSA. For grey seal,
Halichoerus grypusthe Isle of May SAC and Berwickshire and North Northumberland
Coast SAC are within range. For harbour seal, Phoca vitulina the Firth of Tay and Eden
Estuary SAC is included in the study area, and for bottlenose dolphin, Tursiops
truncatus,there is evidence of connectivity with the Moray Firth SAC. The East Coast
Management Area (ECMA) for seals extends from Fraserburgh to the Scotlandd
England border and provides the relevant population boundary for harbour seals and
grey seals to be used in the impact assessment; and

1 The Wider Study Area (WSA) 0 the far field study area appropriately defined for the
marine mammal species under consideration.

These definitions largely still apply to the study. However, since the publication of the 2012
Offshore ES, the UK Marine Mammal Interagency working group has defined draft
management units for seals (IAMMWG, 2013) and final management units for cetaceans
(IAMMWG, 2015). These management units have been adopted as the appropriate
reference populations for the Seagreen Project impact assessment. The appropriate
management units and associated abundances are provided in the relevant species
accounts in the following sections.
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10.4. ECON was commissioned to undertake boat based surveys for marine mammals and birds
in the Zone. Surveys were carried out from December 2009 to November 2011. A full
description of the boat survey methodology is provided in the 2012 Appendix 10A i. SMRU
Ltd was commissioned to analyse boat survey data collected between May 2010 and
November 2011 (Appendix 10Ai). Additional surveys for birds were undertaken in the
Phase 1 areaplus 2 km buffer in summer 2017 (May & August inclusive). Incidental
recordings of marine mammal presence were recorded during these surveys, where sea
state ranged between 1 (excellent) and 4 (average).

10.5. The Crown Estate (TCE) commissioned a series of aedl surveys of offshore wind farm sites
during 2009 and 2010 around the UK. SMRU Ltd was commissioned by FTOWDG to
evaluate (Appendix 10Aii) and analyse (Appendix 10Aiii ) data collected at the STW and
Round 3 Zones within the Firths of Forth and Tay.

10.6. Boat based and aerial survey data collected across FTOWDG provide spatially explicit
densities to inform the baseline for harbour porpoise Phocoena phocoenminke whale
Balaenoptera acutorostratnd white -beaked dolphin Lagenorhynchus albirostri¢10F), and
also for the impact assessment of harbour porpoise.
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10.7. SMRU Ltd was also commissioned to collate baseline information for seals, including aerial
surveys at haul out sites, diet, and telemetry data and to generate at sea densities
(Appendix 10Aiv ). Baseline information on bottlenose dolphin Tursiops truncatuswvas also
collated by SMRU Ltd for the FTOWDG (Appendix 10Av ).

Small Cetaceans in the European Atlantic and North Sea (SCANS) Surveys

10.8. The main objective of the SCANS surveyswas to estimate small cetacean abundance and
density in the North Sea and European Atlantic continental shelf waters. The SCANS |
surveys were completed in 1994, SCANS Il in July 2005 and SCANS Il in July 2016 and all
comprised of a combination of vessel and aerial surveys. Both aerial and boatbased survey
methodologies were designed to correct for availability and detection bias and allow the
estimation of absolute abundance. The aerial surveys involved a single aircraft method
using circle-backs (or race-track) methods (Hammond et al., 2006) whereas the boatbased
surveys involved a double platform 6éprimary?d
Seagreen Project is located in the SCANS lll survey area R, SCANS Il survey area V and the
SCANS | survey area C. The ship surveys within survey area C in 1994 covered a total
transect length of 1,557km and an area of 43,744k (Hammond et al.,, 2002). The ship
surveys in SCANS Il covered a total transect length of 3,022km and an area of 160,517k
(Burt et al., 2006). In 2016 the SCANS lll aerial survey transect line length was 1,371km and
covered an area of 40,383km (Hammond et al., 2017).

10.9. While the SCANS surveys provide sightings, density and abundance estimates at a wide
spatial scale, the suweys are conducted during a single month, every 11 years and
therefore do not provide any fine scale temporal or spatial information on species
abundance and distribution. Furthermore, due to the change in survey blocks used across
the SCANS surveys direct comparison between the surveys for abundance and density
information is not possible.
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Joint Cetacean Protocol (JCP) Phase Il Analysis

10.10. The JCP Phase lll analysis included datasets from 38 sources, totalling over 1.05 million km
of survey effort between 1994 and 2010 from a variety of platforms (Paxton et al., 2016). The
JCP Phase lll analysis was conducted to combine these data sources to estimate spatial and
temporal patterns of abundance for seven species of cetaceans: harbour porpoise, minke
whale, bottlenose dolphin, short-beaked common dolphin Delphinus delphis Ri s s o003 s
Grampus griseuswhite -beaked dolphin and Atlantic white -sided dolphin ( Lagenorhynchus
acutug. Density surface models were used to predict species density over a fine scale gl
of 25kmz2 resolution for one day in each season in each survey year. The data are divided
into regions for which seasonal estimates of abundance for winter (January-March), spring
(April -June), summer (July-September) and autumn (October-December). The Sagreen
Project is situated within the OFirth of Fo
in the analysis as an area for which abundance estimates are presented for 2010 (Figure 1).
The area of the o0dommeér oifalF dd2dkme?raeg £tad oif s

Figure 1. The core JCP Phase lll regions showing (red) areas commercial interest. The Firth of
Forth area of commercial interest is identified, as is the JCP Ill R code user specified area for
comparison (black dashed line). The colour scale re presents water depth.
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10.11. However, as stated by Paxton et al. (2016) the abundance estimates produced by the JCP
Phase Il modelling will be less reliable than those obtained from a well -designed dedicated
abundance survey given the assumptions made when standardizing the data and the
spatial and temporal patchiness of the data available. Therefore, the abundance estimates
obtained from site specific and well -designed surveys likely to be better reflections of the
true cetacean abundance in the Seagreen Pregt area.
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10.12. In 2017, JNCC released R codethat can be used to extract the cetacean abundance
estimates for summer 20072010 (average) for a user specified area. This code was
originally created by Charles Paxton at CREEM, and was modified by JNCC to include
abundance estimates that are scaled to the SCANS III results. The user specified area used
to extract these abundance estimates is shown inFigure 2 in green and consists of a total
area of 36,730 km. This area is approximately double the size of that assessed as part of the
Firth of Forth area of commercial interest and extends further offshore (the two areas are
presented for comparison in Figure 2).

Figure 2. The user specified area (green) used to extract cetacean abundance and density estimates
from the JCP Il R code. The map shows the whole area under consideration (black), the
management unit (red) and the specific area of interest (green) for a) harbour porpoise North Sea
MU and b) minke whales and white -beaked dolphins Celtic and Greater North Se a MU.
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JNCC Report 544: Harbour Porpoise Density

10.13. Heinanen and Skov (2015) conducted a detailed analysis of 18 years of survey data on
harbour porpoise around the UK between 1994 and 2011 held in the JCP database. The goal
of this analysis was to try to identify odisc
might be considered important for harbour porpoise with the ultimate goal of determining
SACs for the species. The approach involved constructing predictive models using corrected
sightings rates analysed with respect to topographic, hydrodynamic and anthropogenic
covariates and then generating predicted distribution maps of density estimates for the
waters around the UK. The analysis grouped data into three subsets: 19941999, 20062005
and 20062011 to account for patchy survey effort and analysed summer (April -Septembe)
and winter (October -March) data separately to explore whether distribution patterns were
di fferent between seasons. The authors note tF
modelled period, the uncertainty in modelled distributions varytoalarg e extent . 6 |t
highlighting that the analysis presented in Heinanen and Skov (2015)relies on extensive
extrapolation of survey data over space and time. Any such extrapolation is sensitive to the
covariates used in models, and makes the assumptionthat these relationships hold outside of
the surveyed areas. Subjective decisions in the retention of covariates inHeinanen and Skov
(2015)could limit the wider validity of such extrapolation.

1 http://incc.defra.gov.uk/ipage  -7201
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Special Committee on Seals (SCOS)

10.14. Under the Conservation of Seals Act 1970 and the Marine (Scotland) Act 2010, the Natural
Environment Research Council (NERC) provides scientific advice to government on matters
related to the management of seal populations through the advice provided by the SCOS.
The SMRU provides this advice to SCOS on an annual basis through meetings and an annual
report. The report includes advice on matters related to the management of seal populations,
including general information on British seals, information on their current status, and
addresses specific questions raised by regulators and stakeholders. The most recent
publically available SCOS report is SCOS (2017yhich presents the data collected up to 2016.

SMRU Seal Haul-out Surveys

10.15. SMRU carries out surveys of harbour and grey seals in Scotland and on the east coast of

MAMMAL BASELINE TECHNICAL REPORT

England to contribute to NERCOs statutory oml
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10.16. Surveys of harbour seals are carried out during the summer months. The main population pre

surveys are carried out when harbour seals are moulting, during the first three weeks of
August, as this is the time of year when the largest numbers of seals are ashore. To
maximise the numbers of seals on shore and to reduce the effects of environmental
variables on counts, surveys are restricted to within two hours either side of afternoon low
tides on days with no rain. Grey seals are also counted on all harbour seal surveys,
although these data do not necessarily provide a reliable index of population size. The
counts obtained represent the number of seals that were on shore at the time of the survey
and are an estimate of the minimum size of the population. They do not represent the total
size of the local population since a number of seals would have been at sea at the tne of
the survey but telemetry data from tagged seals can are used to scale this estimate to take
account of the proportion of animals at sea at the time of survey. It is noted that these data
refer to the numbers of seals found within the surveyed areas only at the time of the
survey; numbers and distribution may differ at other times of the year.

Grey Seals

10.17. Grey seals aggregate in the autumn to breed at traditional colonies. Their distribution during
the breeding season can be very different to their distribution at other times of the year.
SMRU®&s main surveys of grey seals are designed
main breeding colonies around Scotland. Breeding grey seals are surveyed biennialy between
mid -September and late November using large-format vertical photography from a fixed -
wing aircraft. Over 60 colonies are surveyed between three and seven times, at ten to 12 day
intervals, through the breeding season. Total pup production for each colony is derived from
the series of courts obtained. Approximately 40 additional colonies are surveyed less
regularly. The main grey seal breeding colonies in Shetland, England, Wales and Northern
Ireland are counted by other, local, organisations. SNH staff count pups in Shetland in a
manner compatible with counts from aerially surveyed colonies.
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Designated seal haul-outs

10.18. The Marine (Scotland) Act 2010 contains specific protection for Scottish seal populations.
Under the provisions of section 117 of the Marine (Scotland) Act (2010), Marine Scaland, in
consultation with the Sea Mammal Research Unit (SMRU), produced a list of specific seal
haul-out sites for additional protection from intentional or reckless harassment. In June
2014 a total of 194 haulout sites were designated under The Protecion of Seals
(Designation of Haul -Out Sites) (Scotland) Order 2014. At these designated seal haubut
sites it is an offense to harass seal s, wher e
torments, troubles or attacks a seal on a designated halro u t siteo. This i1incl |
that causes a significant proportion of seals on a haulout site to leave that site either more
than once or repeatedly or, in the worst cases, to abandon it permanently (Marine Scotland
2014). There are two harbour sal designated seal haulouts and three grey seal designated
haul-outs within the East Scotland MU.

Seal Telemetry

10.19. SMRU has deployed telemetry tags on grey seals and harbour seals in the UK since 1988
and 2001, respectively. The telemetry tags transmit data on seal locations with the tag
duration (number of days) varying between individual deployments. Telemetry data are
particularly useful as they provide information on seal movement patterns away from their
haul-out sites, provide data on the foraging behaviour of seals at sea and demonstrate
connectivity between areas.

APPENDIX 10A: MARINE MAMMAL BASELINE TECHNICAL REPORT

10.20. There are two types of telemetry tag which differ in their data transmission methods. Data
transmission can be through the Argos satellite system (Argos tags) or using the GSM
mobile phone network (GPS Phone tags). Both types of transmission result in location fixes,
but data from GPS phone tags comprise better quality and more frequent locations by
incorporating the Fastloc GPS system (Wildtrack Telemetry Systems, UK) which obtains
the GPS bcation within a fraction of a second and therefore collects data even when the
animal surfaces for a short period. Both types of tags use precision wet/dry sensors as well
as pressure and temperature sensors to obtain detailed individual dive (max depth, shape,
time at depth, etc.) and haul-out records. Data are stored on board the tags and then
relayed by a satellite (Argos tags) or by quad-band GSM mobile phone module to SMRU
when the animal is within range of the GSM mobile phone network. The data are t hen
stored in databases, cleaned according to methods described in Russell et al. (2011) and
processed for analysis.

Seal At-sea Usage

10.21. Russell et al. (2017)have produced revised estimated at-sea distribution usage maps for
both grey and harbour seals. The previous usage maps (Jones et al. 2015)contained
telemetry data from 259 grey seals and 277 harbour seals tagged in the UK, ROI and France.
The revised maps Russell et al. (2017)contain telemetry data from 270 grey seals and 330
harbour seals tagged within the UK only. The revised maps also incorporate count data
between 1996 and 2015. The asea usage maps represent the number of grey and harbour
seals estimated to be in the waer in each grid cell at any given time.

The East Coast Marine Mammal Acoustic Study (ECOMMAS)

10.22. The ECOMMAS began in 2013 and involved 30 PAM sites along the east coast of Scotland
to collect data on the relative abundance of dolphins and porpoise. Every PAM site
contained a CPOD capable of detecting dolphin and porpoise echolocation clicks and some
sites also contained an SM2M capable of recording underwater noise and the vocalisations
of dolphin species.
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10.23.

10.24.

SEPTEMBER 2018

There were 15 locations along the Scottish east coastutside of the Moray Firth. There were
three CPOD stations at each of the following locations: Cruden Bay, Stonehaven, Arbroath,
St Andrews and St Abbs. Each location had PAM units placed approximately five, 10 and
15km from the coast (Figure 3).

Figure 3. ECOMMAS PAM locations along the Scottish East Coast. Black dots denote CPOD only
locations and red dots denote joint CPOD/SM2M locations.
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CPODs are only capable of providing
between species Therefore, these data were further analysed to separate the CPOD
odol phind detection
bottlenose and common dolphins) and frequency banded echolocation clicks (made by
Ri sso00s -eakkd delphing) €dPalmer et al. 2017) This was done by comparing the
CPOD detections to the data collected on the adjacently deployed SM2M which collect
continuous recording which can be used to discriminate between dolphin species. A GAM
was used to separate the data into different dolphin groups and the model predictions

were then pooled within an acoustic encounter and a likelihood ratio threshold was used to

categorize encounters.

EIA REPORT VOLUME Il

d a t dandi etholocationwcbicks dmadeulyy s :

APPENDIX 10A: MARINE MAMMAL BASELINE TECHNICAL REPORT

10A-7

odol phino

br



APPENDIX 10A: MARINE MAMMAL BASELINE TECHNICAL REPORT

10A-8

10.25.

10.26.

10.27.

10.28.

10.29.

10.30.

10.31.

The following sections describe the available data on marine mammals within the defined
area in relation to the Seagreen Projectand provides a detailed picture of their spatial and
temporal patterns of abundance and density.

Harbour seals are the smaller of the two species of seal resident in UKwaters. They forage
at sea and haulout on land to rest, moult and breed. Harbour seals normally feed within 40

to 50km around their haul -out sites and take a wide variety of prey including sandeels,
gadoids, herring and sprat, flatfish, octopus and squid (SCOS, 2017)

Harbour seals come ashore in sheltered waters, typically on sandbanks and in estuaries, but
also in rocky areas. They give birth to their pups in June and July and moult in August. At
these, as well as other times of the year, harbour sealshaul-out on land regularly in a
pattern that is often related to the tidal cycle.

Approximately 30% of European harbour seals are found in the UK; this proportion has
declined from approximately 40% in 2002. Harbour seals are widespread around the west
coast of Scotland and throughout the Hebrides and Northern Isles. On the east coast, their
distribution is more restricted with concentrations in the major estuaries of the Thames,
The Wash, Firth of Tay and the Moray Firth ( Figure 4).

In the UK, harbour seals are considered to have an Unfavourable Inadequate Conservation

Status (JNCC, 2013)whi ch means that o0a change in manage
return the habitat type or species to favourable status but there is no danger of extinction in
theforeseeabl e futured6o (ETC/ BD 2014).

The following sections describe the available data on harbour seals in the East Scotland seal
Management Unit and, specifically, in relation to the Seagreen Project, in order to
determine their spatial and temporal patterns of abundance and density.

The most recent UK wide harbour seal count presented in SCOS (2017)collates data

collected between 2011 and 2016This produced a total count for the UK of 31,300 seals,
which, scaled to account for the proportion of animals at sea at the time of the count, gives

an estimated population size of 43,500 (95% CI: 35,600 to 58,000), of which 8®are located

in Scotland. Overall, the UK harbour seal population has increased since the late 2000s and
is close to the level is was in the 1990s prior to thephocine distemper virus epidemic.
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Figure 4. August distribution of harbour seals around the British Isles (SCOS, 2017).
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10.32. The Seagreen Projectis located within the East Scotland seal MU. The most recent harbour
seal August moult count presented for this MU is 368 (20112016 count period) (SCOS,
2017) Accounting for the proportion of the population at sea during the survey, this scales

to a MU population estimate of 511 harbour seals (95% Cl:418to 681). While the MU has
shown a large decline in numbers since the 19961997 count period, the most recent hauk
out count in the 20112016 period (36§ was considerably higher than that in the 20072009
count period (283) (Table 10.1).
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Table 10.1 The most recent August counts (2011-2016) of harbour seals at haul-out sites in the East
Scotland MU compared with three previous periods: 1996 -1997, 2002006 & 20072009 (SCOS,

2017).
Count Period Harbour seal count Population Estimate 95% ClI
19966 1997 764 1,061 8680 1,415
20008 2006 667 926 7588 1,235
2007082009 283 393 3226524
2011- 2016 368 511 418- 681

10.33. The number of harbour seals

in the East Scotland harbour seal

MU accounts for

approximately 2.5% of the total population of Great Britain. The nearest designated hauk
out sites for harbour seals in the MU are Kinghorn Rocks and Inchmickery and Cow and
Calves (Figure 5 and Table 10.3.

Figure 5. Designated harbour seal haul-out sites and seal SAC in East Scotland MU .
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Table 10.2 Designated harb our seal haul -out sites in the East Scotland seal MU.

Site ID Site Name Location Minimum distance the
Seagreen Project (km)
EC-001 Kinghorn rocks Firth of Forth North; intertidal mudbanks and 88.5
rocky coastline between Long Craig and Linton
Court and associated rocky outcrops
EC-002 Inchmickery and Firth of Forth; rocky coastline around Inchmickery | 99.2
Cow and Calves and entire islands of Cow, Calves and Oxcars
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10.34. Since 2001 harbour seal counts have continued to decline in theFirth of Tay and Eden

10.35.

SEPTEMBER 2018

Estuary SAC (SCOS, 2017)The Firth of Tay and Eden Estuary SAC population seemed
relatively stable between 1990 and 2002, with the highest population estimate being 1,074
(878 6 1,431) in 1992 After 2002 the SAC population experienced a steady decline to the
lowest estimated population size of 40 (33 - 54) in 2014 (Figure 6 and Figure 7). The
population estimate has increased since the lowest estimate in 2014, with a 2015 estimate of
83 (68- 111) and a 2016 estimate of 71 (5894).

Population modellin g work conducted for the Firth of Tay and Eden Estuary population
has concluded that if this declining trend continues, the population will effectively become
extinct within the next 20 years (Hanson et al. 2015)

Figure 6. Firth of Tay and Eden Estuary SA C harbour seal population estimates between 1990 and
2016 (SCOS, 2017)Error bars show the 95% Cls.
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Figure 7. August counts of harbour seals in the Firth of Tay and Eden Estuary, 1990 to 2016
(SCOsS, 2017).
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Figure 8. August counts of harbour seals int he east Scotland MU in 2016 only.
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10.36. The telemetry data presented in the previous baseline (Figure 9, Figure 10and Appendix 10Aiv )

10.37.

confirmed harbour seal usage of the ISA including both Project Alpha and Project Bravo.

Sandeels were the dominant prey species found in the diet of harbour seal in the region;
however, spatial variation was evident throughout the region with salmonids the dominant

prey type in the Tay in spring and summer, while diet in St Andrews Bay was d ominated
by sandeels in all seasons(Sharples et al., 2009) Appendix 10Aiv provides more detail on
prey species for harbour seal in the RSA Chapter 12 Natural Fish and Shellfish Resource in
the 2012 Offshore ES provides information on the existing environment for fish species. The
Wee Bankie sandbank is a key habitat for sandeels in the RSADaunt et al., 2008) The Wee
Bankie area had high usage of harbour seals and is therefore expcted to be an important

offshore foraging location.

Figure 9. Locations (a) and tracks (b) of adult harbour seals around and inside the FTOWDG

boundaries (2001 6 2008).
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Figure 10. Tracks of adult harbour seals around and inside the FTOWDG boundaries (2011).
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10.38. Since the 2012 Offshore ES another five adult harbour seals weredagged at the Eden Estuary
in 2012. The tracks show very restricted movement and none of the seals had tracks within

the Seagreen ProjectFigure 11). The average tag duration was 56.2 days (range 4D 65).

Figure 11. Telemetry tracks of the 5 harbour seals tagged at the Eden Estuary in 2012.
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At-sea usage

10.39. Harbour seal at-sea usage in the East Coast Scotland MU is low(Figure 12), with the main
area of usage centred within the Firth of Forth where at sea densities reach a maximum of
55.3 harbour seals/cell which, assuming a uniform distribution within grid cells is an
estimated density of 2.2 harbour seals/km 2. There is one high density cell that overlaps
with the export cable which contains 8.3 harbour seals which, assuming a uniform density
within a grid c ell is a density of 0.33 harbour seals/km2. Across the Seagreen Projectthe
grid cell density is low, with <1 seal/cell.

Figure 12. Harbour seal at-sea usage showing the predicted mean number of animals in each 5 x 5
km grid cell (Russell et al. 2017).
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Visual surveys

10.40. Figure 13 shows the harbour seal sightings from the boat based surveys within the Project
Alpha and Project Bravo Seagreen Project. No harbour seals were recorded during the 2017
Phase 1 area + 2 km buffer breeding season surveys.

10.41. Boat basedsurveys show that harbour seals were seen in low numbers during most months
in 2010, with the only exceptions being October and November when no harbour seals
were recorded. Harbour seal sightings were lower in 2011 than 2010 and no harbour seals
were recorded in February or April to August 2011 ( Figure 14). Highest encounter rates
were in May 2010 and Sept 2011 at 0.005 sightings per k Harbour seal sightings at sea
are expected to be reduced during June and July when they haulout for breeding and in
August when they moult. When pooled by season, encounter rates are lowest in winter,
second lowest in summer and highest in spring and autumn ( Figure 14).

10.42. A number of seals were recorded during the aerial surveys, the majority of which were not
identified to species Figure 15).
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Figure 13. Positions of all seal sightings recorded during boat surveys (obtained from Appendix
10Ai).
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Figure 14. Encounter rate (sightings per km of survey effort) for harbour seals per survey month
(Appendix 10Ai).

SEPTEMBER 2018 EIA REPORT VOLUME Il 10A-



