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The preinvestigation area fothe plannedHesseldOffshore Wind Farm wsituated between Hesselg Buandthe
islandof Anholt inthe Danish part ofhe Kattegat.The preinvestigation area includebe areas for théwo planned
offshore wind farns (Hesselg and Kattegat). See separate technical report for thenpestigationfor Kattegat
OWE Forthe offshorebaselinesurveys omarine mammag in the preinvestigation areahe abundancend
distribution of marine mammal&as monitoredwith bimonthly digital aerial offshore wildlife surveysingHiDef
video technologywww.hidefsurveying.co.ykand thespatial and seasonal habitat use of harbour porpoises
investigated usingPassive Acoustic Monitoring (PAM) witiPOD<etween February 2023 and February 2025

Transect design for the pfi@avestigation area consisted of 18 transects aligned from north to south. The transects
had atotal length of 88%m varying between 240 km and &6 with a distance between each transect line &inb.
On average, 11.6% of the 4,1R%2 preinvestigation area was covered per flight.

Out of theb54 seak that were observed during tHE2 digital aerial surveys, onB2.246 could be identified to species
level. These Aseat were divided int@3.3% harbour seals (n=10) a8.7%6 grey seals (2. Habour seals were

the most dominant piniped species. Thieighest density for abeak combined s observed iwinter (February
2024) with 0.028 Ind./km?, followed by 0.023nd./km? in summer (June 2023About one third of the observed seals
were registered within one of the two Danish Sites of Community Importance (SCI) under the 20&tQrdabitats
Directive:Hesselg med omliggende sten(®d28/DK003X202) arfschultz og Hastens Grund samt Briseis Flak
(N204/DKOOVA303).

Grey seals were only observed durtag digital aeridsurveys (08.04.23and 23.10.2024 However, a37.8% of

seab could notbe identified to species level, results apply to batalspeciesAbout one third of the observed seals
were registered within one of the two Danish Sites of Community Importance (SCI) under the 20&tQrdabitats
Directive:Hesselg med omliggende sten(®d28/DK003X202) arfschultz og Hastens Grund samt Briseis Flak
(N204/DK0O0VA303). Both harbour seals and grey seals are listed as important species in ltessetmmed
omliggende stenrefN128/DK003X202), whereas none of the seal species are listed as important in tischnda
og Hastens Grund samt Briseisk{ld204/DK00VA303).

Harbour porpoises were observed during @ijital aerialsurveyswith the highestdensitiesrecordedin summer.
Overall,from February 2023 t&ebruary2025, 246individualswere identified as harbour porpoisesnd generally

the results showed a similar pattem both yearsThe proportion of juveniles wa&6% (n=6), which is relatively low
compared t06.4% for a larger study area consisting of the Western Baltic and the Kattegat (Unger et al., 2021).
Harbour porpoises were distributed all over thee-investigation areavith no clear preference. However, most
sightings occurred in the eastern part of the pn@estigation area.

Furthermore, passive acoustic monitoring witkotal of 6 GPOD stationsletermined that,on average, at least one
harbour porpoise contact was recorded at each statior9@r8% of all survey days.

In conclusion, the data collected within the prevestigation area between February 202Bd February 2025
(Y1+Y2) highlight the importance of temporal and spatial resolution in ecological datasets and 4featvebudy
period (February 2023 to February 2025; Y1+ Y2) has helped reduce the influence of interannual variability.
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In 2018, all parties in the Folketing (Danish parliament) decided to build three new offshore wind farms, including
Hesselg Offshore Wind Farm (OWF), which was part of the next steps towards achieving 100% renewable energy i
the electricity system in ZD. It was decided in the climate agreement in 2020 that Hesselg OWF should distribute
power to the electricity market in 2027. However, the tender process was put on hold in June 2021 after preliminary
studies had shown areas of soft seabed in large pantse area. In the climate agreement from June 2022, it was
decided that the area for the Hesselg OWF should be moved to the southwest of the original area. The installed
power remains the same, namely 8200 MW, and there have been no changes to theidor for the export

cables to land or to the plan for the associated facilities on land.

In the agreement about tender framework agreed by the Danish Parliament in May 2025, it was decided that the
tender for Hesselg OWF will be launched in autumn 2025, with deadline already in spring 2026. According to the
plan, Hesselg OWF should be estdiaisin 2032.

The planning area for the Hesselg OWF is located in the Danish part of the Kattegat, approximately 30 km north of
Zealand and approximately 25 km east of Djurslgigdire2-1. The area cover@pproximately 166 km2. The offshore
wind farm is connected to the electricity grid on land via export cables, which are brought ashore at Gilbjerg Hoved,
west of Gilleleje on Zealand's north coast.

The present report outlines the surveys, data and analyses undertaken in thievesigation aredor the planned
HesseldOWFor Year 1 (Y1: February 20@3January 2024) and Year 2 (Y2: February 20F&bruary 2025)Data
from Y1 and Y2 are presented combined unless specified othenwiaddition,data from seal hadbut sites in the
vicinity of the planned OWF area were obtained and analysed to study the annual numbers of seals.
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Figure2-1. Map showing the location of the investigatedffshore wind farm areas Kattegat, Hesselg and Kriegers
Flak 1l (North and South). The present report focuses on Hesselg.
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The purpose of this section is poovidea brief overview bthe conservation status and biology of the three marine
mammal species, regularly occurring in the Hesseldrprestigation area, namely the harbour porpoig&hécoena
phocoeng, the harbour sealRhoca vitulingand the grey seaHalichoerus grypysThis section is based on publicly
available literature (peereviewed journals as well as ngeer-reviewed reports) relevant to describe the spatial
and seasonal presence of these three marinenmmal species in and around the prevestigation area. Finally, the
potential importance of the prénvestigation area for each of these three species will be discussed.

31 HARBOWBRAL S

3.1.1 DISTRIBUTION, BIOLOGY, HABITAT USE

Harbour sealsRhoca vitulinaare the most widely distributed species of all seals ranging from temperate to polar
coastal regions all along the Northern Hemisphere. In the Balticegéan, distribution is limited to Danish, Swedish,
German and Polish waters.

Harbour seals can reach a maximum age of 36 ye#mRsKONEK: HEIDEIZRGENSENIO90) Adult East Atlantic harbour
seals were found to show an asymptotic length of &£46in females and 156m in male§HARKONE®: HEIDE
JPRGENSENI90) Asymptotic weight was 6kg in females and 7kg in males, but strong fluctuations depending on
reproductive status and season were obser¢edrRKONES: HEIDEJZRGENSENI90) Females reach sexual maturéy
an average age of 3.7 years and males about a year(ld#@<KONE& HEIDEJZRGENSENIO0) The overall pregnancy
rate is 92%HARKONE® HEIDEJZRGENSEMI90)and emales give birth on land, usually once a year, between May
and June after a gestation of 11 months. Pups are usually weaned after four weeks and are then left to fend for
themselves. They can swim and dive immediately after birth but depend on undistsitescn land for suckling
and resting. Mating occupost-partumin the water after pps are weaned around July. Males perform an
underwater display including specific vocalizations and are sought out by females for matirzglieddeksystem
(VANPARIJS ET AL997) Moulting occurs between July and September, with a peak in AuGesterallygood blood
perfusion to the outer skin layers is necessary for moullindincreased perfusion occurs on land, preferably with
dry fur (DIETZ ET AR015) thus animals depend on undisturbed sites on land during the mbDuk. tothe
reproduction and moulting period, harbour seals are most sensitive to disturbance abtesites during summer
months between May and August.

Harbour seals are opportunistic predators but prefer small to medium sized benthic fish species. As such, they are
mainlybenthic foragerdound inwatersbelow 100m depth (TOLLIT ET AL998) From two studies in the south

western Baltic Sea, 20 fish specie®refound in 42 harbour seal samples (scat and digestive tradesytified from
otoliths. Most prey items vere made up ofesser sandeelmmodytes tobianusA3%), black gobie&obius niger

15%) and Atlantic cod@adus morhual2%)SCHARHOLSEN ET AR019) ANDERSEN ET.AR007)also found a

minimum of 20 different prey species being consumed by harbour seals from Rgdsand lagoon (collected 13 scats a
17 digestive tracts). Thmainspecies wasod, which domirated spring and autummliet (42% and 43% of weight
consumed,)Duringthe summer periodflounder (Platichthys flesysand plaicgPleuronectes platesgsogether

made up 52% of the weight consumeaxd only 22%).

Harbour seals do not migrate but show high site fidelity to their faulsites and aggregate there especially during
the lactation and moulting period. However, much less is known about harbour seal density and habitat use in the
waters surrounding the dulout sitesForaging trips into deeper waters are mostly confined to a radius of less than

HESSEL@ WSP DANMARK
PROJECT NR.: 22003005 15-10-2025
ENERGINET PAGE 5



\\\I)

50km from the coast, but can occasionally range as far akiOfbom shorgEG. THOMPSON ET AL1994; TOLLIT ET AL
1998;QUNNINGHAM ET A2009;MOCONNELL ET 22012;DIETZ ET AR013. Most studies found some seasonal, agad
sexspecific differences in these movement patterns. Juvenile harbour seals seem to have the tendency to travel
distances of up to 20km from the haulout site, while adult harbour seals seem to prefer to stathimi50km from

the hautout sites(MCCONNELL ET A2012;DIETZ ET ARO15), possibly due to agdependent individual preferences for
particular feeding grounddIETZ ET ARO15)

3.1.2 POPULATIONS, ABUNDANCE, CONSERVATION STATUS

Harbour seals have probably been present in the Baltic&gan (efined according ttidELCOMince the last
glaciation. Based on molecular data and satellite telemetry studies, it was suggested to split harbour seals in the
BalticSearegion(defined according to HELCQ®Mto four different subpopulation§ANDERSE& OLSEN2010;

BLANCHET ET.2021) one in the Kalmarsund between @land and the Swedish mainland, one in thevgestirn

Baltic, one in the Kattegat and one in the Limfjofagging studies shozd none or only limited exchange between
colonies separated by more than about 1K) due to limitedmigrationmovements(DIETz ET AR013, 2015)and

thus at least partial reproductive isolation between these four subpopulatidasbour seal haubut sites in the
Kattegat closest to the planned windfarm area of Hesselg are located in Denmark abontsbluth at Hesselg,

about 27km north at Anholt, about 3&m south at Sjeellands Rev, aboutl& southwest at Bosserne, and in

Swedn about 3&m East at Hallands Vader6. The hawt sites at Hesselg, Anholt, and Bosserne, are also used by
grey seals.

HELCONRO023a)states that the harbour seal populations in the Kattegat are currently recognized as two official
management units consisting of (a) the Kalmarsund and (b) the southwestern (SW) Baltic Sea and the Kattegat. In
addition, HELCOM also assessed a third wiaFfinit (c) in the Limfjord. Latest estimated population sizes are about
2,000 individuals in the SW Baltic and about 12,500 individuals in the Kaftga€ON023b) counts at haubut

sites indicate 9,250 animals in Danish waters in ZBBISEN ET A2024)

The status assessment of the individual populations under HELCOM (2023a) sha¥ws 8\at Baltic population

alone is below Limit Reference Level, but when assessed together with Kattegat, the combined abundance exceed:
the Limit Reference Level. However, growth rates in the SW Baltic and the Kattegat population are still below the
threshold valudor good statusFurthermore,it is uncertain if the Kattegat unit is at or below Target Reference Level
or undergoing a declintHELCON023b) The state of distribution of harbour seals achieves the threshold value for
good status in the Kattegat, but when assessed together with the SW Baltic population, good status is not achieved
Thus the population in the SW Baltic and Kattegat also failed to achieve good status with regards to both key
indicatorsWistributionCand Population trends and abundan€@HELCON023b)

The status oboth the global populatiorof harbour seal§LowRrY2016)and the European populatiofcuropean
Mammal Assessment Team 20@r¢ classified by the IUCN as least concernTakle3-1). The HELCOM Red List
(2013a)classified the Southern Baltic population as LC. The red list of Denmark assessediteasD&hske
Radliste2019AARHUSINIVERSITE2019)and the red list of Sweden lists the Baltic population as vulner@ileSLU
SNVEDISHSPECIEBRIFORMATIONENTRE2023)

In EU waters, harbour seals are protected by the EU Habitats Directive and listed in its AnnexegHuaopedn
Commission 2021)hey are also covered by the EU Marine Strategy Directive, where distribution, number and
bycatch must be reported and evaluated according to descriptor 1. The harbour seal is listed in Appendix Il of the
Bern Convention (Convention on the ConservatibREwopean Wildlife and Natural Habitats) and in Appendix Il of
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the Convention on the Conservation of Migratory Species of Wild Animals (CMS), also known as the Bonn
Convention(CONVENTION ON TEENSERVATION DHFGRATORSPECIES WILDANIMALYCMSR015) For a summary, see
Table3-1.

The Danish Cerd for Environment and Energy (DCE) assessed the conservation status of the harbour seals in
Habitat Directive Article 17 from 26 (FREDSHAVN ET. R025b)asfavourablein both Danish marine regions.

It also states that while management units in the Wadden Sea and Kattegat are large atetfhonipble,
management units in the Limfjord and the Baltic Sea are smaller and more vulnerable. In the DCE Marine areas
report from 2021(HANSEN HBGSLUN2021)it is said that the population of harbour seals has shown a substantial
increase from 1976 to 2020 as a result of the start of protection measures in 1977 and the establishment of a
number of seal reserves with no access. Since 2015, the number of hadadsiin Denmark hatecreasedy 4%

each year in all four management units, indicating that the population is approaching or has reached ecological
capacity or is pressured by unknown factors, such as a lack of food, disturbances or competition bglgrey s
(HANSEN& HBGSLUN2021)

Table3-1 Listing ofthe harbour seal in international and regional conservation agreements and international and
national Red Lists. LC= Least concern, VU= Vulnerable.

Species IUCN (2017) HELCOM Red National Red Lists Natura 2000 Bern Bonn
List (BfN 2015) Convention Convention

Harbour Global: LC  Southern Baltic: DE: threat of unknown Appendix Il und  Appendix IlI Appendix Il

Seal LC extent \%

European: LC

Phoca Kalmarsund: VU DK: LC

vitdlina SE: VU (Baltic
population)

32 GREY SEALS

3.2.1 DISTRIBUTION, BIOLOGY, HABITAT USE

The grey seaHalichoerus grypyss a large seal species with a ctdchperate to subkartic distribution along the
coasts of the North Atlantic. Two subspecies of grey seal are recognized diffécivoth morphologically and
genetically(Boskovic ET.A996;GRAVES ET A2009;HETZ ET AR013) the Atlantic grey seaHalichoerus grypus
atlantica) inhabisthe Atlantic and the North Sea, and the Baltic grey ddali¢hoerus grypus grypumhabitsthe
Baltic Seaegion(defined according to HELCOBERTA: CHURCHILP012;HETZ ET AR016;0OLSEN ET AR016)
However the Atlantic grey seal also occurs in the Kattegat, which is therefore described as a transition area and
there is genetic evidence of hybridisation between Atlantic and Baltic grey(5&ais ET AR016;GALATIUS ET AL
2024) The Baltic grey seal is found throughout the BalticrEBg@n with main concentrations in the northern and
central parts of the Baltic Seagion,but the population is expanding in numbers towards the sewtstern Baltic
and Kattegat are§SCHARHOLSEN ET AP019;GALATIUS ET A2020) The two sukspecies show different breeding
periods and differ in their choice of breeding habitat.
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Adult male grey seals can reach a body length of up ton2ahd a weight of up to 40Ky, female grey seals are
smaller with up to 2.In body length and a weight up to 2%0 (SHIRIHA& JARRET2008) Grey seal males reach
sexual maturity betweed and 6 years of age antemales betweer8 and5 years of age. After a pregnancy of about
11.5 months, grey seal pups are born in winter with a pupping period of FebMeuch in the Balticegionand
OctoberDecember in the northeast Atlant{GALATIUS ET A2020) Grey seals in the Baltic Sesgion(defined
according to HELCOMjeed mainly on drift ice, but where this is not possible, as in the southern Baltie§ea
(defined according to HELCOM)most winters, they also breed on land. Grey seal pups are borraatiugo coat,
which is not waterproof, sthey areunable to enter the water until they have attained their adult coat aftet 2
weeks. Nursing lasts about 14 days, during which the females do not feed, and pups undergo substantial weight ga
increasing from a birth weight of about k@ to almost 5kg atthe time of weaning. Grey seadse therefore highly
dependenton undisturbed haubut sites above the higtvater markin winter for successful reproduction. Baltic
grey seals moult between April and June and during this time, they spend a lot of time hauled out.

Little is known about grey seal density and habitat use offshore, but telemetry studies show that grey seals
undertake longer foraging trips from their haolit sites than harbour seals dwjth occasional travelling distances
of up to 2100km (e.g. THOMPSON ET AL991, 1996 MOCONNELL ET AL999;DIETZ ET AR015) they also show much
larger dispersal distanceGrey seals tagged in the Rgdsand lagoon were found to move up tn88@ast into the
Balticproper (DIETZ ET AR015) Generally, grey seals visit a larger number ofoatilsites than harbour seals and
travel greater distance¢e.qg. THOMPSON ET AL996)

Grey seals are generalisipportunistc feeders with a wide range of prégcHARFHOLSEN ET AR019) Fsh species
consumed include a similar range as that of harbour seals, although grey seals can take larger fish due to their larg
bodysize and ability to tear large prey into pieces for consumption. Main contributors to grey seatefaind eel
(Ammodytesspec), flounderFlatichthys flesys herring Clupea harengysand cod Gadus morhug depending on
location and seasofTHOMPSON ET AL991, 1996) Additionally, seabirds as well as harbour porpoises and harbour
seals may also be preyed up@AUNIAUX ET AR014;LEOPOL2015;VANNEER ET ARO15;WESTPHAL ET.2023) The
nutritional status of seals is usually estimated based on blubber thickness of hunted and bycaught seals, which
indicates longerm and shoriterm changes in food supplies and other stresgrsiIN ET A2022) However, grey

seals in the Baltic Sea failed the threshold for good status in the HELCOM assessment pefROPL2(KMGN ET AL

2022)

3.2.2 POPULATIONS, ABUNDANCE, CONSERVATION STATUS

There are no distinct subpopulations of the Baltic grey smadgnizedand it ranges widely within the Baltic Sea

region, although there are local differences in their distribution. HELCOM (2023c) assessed the grey seal populatiol
in the Baltic Sea region as a single management unit based on data fron2@P0D3I5rey seal haubut sites in the
Kattegat closest to the planned windfarm areaH#sselga, are located about kfn south at Hesselg, about Rih

north at Anholtandabout 56km southwest at Bosserne. T¢ehaulout sitesare also used byarbourseals.

Between 2014 and 2017, grey seal numbers were around 30,000 individuals in the Baltic Sea region, based on hau
out counts during the moulting season in late May and early Ji@€2019) In 2019, about 38,000 grey seals were
counted, and about 42,000 grey seals were counted in 2021, leading to an estimated population size of about 60,0(
animals(HELCON2023c) The number of grey seal sightings has generally been increasing over the past decade and
in 2023, up to 182 grey seals were recorded at Danish locations in the Kattegat, 213 in the Wadden Sea and 1456 |
the Danish part of the Baltic Sda.2023, 1456 grey seals were counted in the Danish part of the Baltic Sea (including
914 at/Erteholmeneand 539 at Rgdsand), the highest number on record s(HatsSEN ET A2024) In the Kattegat,
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123 grey seals were counted in 2023 and 213 animals in the Wadddhi®eEN ET A2024) However, in the Baltic

Sea, only six pups were observed at one out of four surveyed sites in 2020, which is a large decline compared to 2(
and worrying for asspecief unfavourableconservation statu$HANSEN HZGSLUNR021) In the 20222024 season,

two pups were observed in January in the Wadden Sea in the outer Knude Deep and two at Galgedyp. In Decembe
2023 and January 2024, aerial surveys were carried out in the Kattegat for the third time during the North Sea grey
sealbreeding season and no pups were recorded, unlike the first two seasons when two grey seal pups were
observed at Laes@ in both cageBNSEN ET AR024) Despite this, it is expected that the general increase in the

number of grey seals will continue in the coming ydavsNSEN ET AR024)

Even though grey seals in the Baltic Sea region show increases in their population size, the population growth rate
remained under the threshold valu¢gdELCON023c) Because the population is still growing, it was assessed as
being below Target Reference Level (TRL) and was evaluated against the threshold of 7% annual increase during
exponential growth. With an estimated annual growth rate of about 5.1% (80% supportfo7% according to
Bayesian analyses) between 2003 and 2021, the population did not reach the growth target. Therefore, the

L2 LJdzf F A2y F OKASOPSR 322R & (dideezéchiéve Jokd siiBsnitiNgyardsfio2 & I 6
GLIR LIzZ F A2y GNBYRE D

2 AG0K NB3IFNRa (2 GRAaAGNRAROdziAZ2Yyés GKS . FfGAO0 aINBe asSt
200dzLJ yOe¢ oF G a632 2R aAIiNRIOddal ARYY 0BKAD daA WIFGHRE S f YR @0 ING
because in some subareas some available sites are not ocdii«dCON023c) According to this evaluation, the
INBe aStft LRLzZFdAzy 2F GKS . Ff4dAO0 {SI NB3IA2Y Kla ¥
Gy dzi NAGAZ2Y Lt adl (dza@HELCOMD23a) Nife pidgRaRazGie h M&Sgrey sehl poeiadion of

the Baltic Sea region (defined according to HELCOM) was on average 87% betwe20220Q1¢hich is below the
threshold value of 90% that would indicate a good stgtdELCOM 2023c)

The status of the global populatigBoweN2016)and the European populatioftuUROPEAMAMMALASSESSMENT TEAM
2007)of the grey seadire bothclassified by the International Union for the Conservation of Nature (IUCN) as LC, and
the status of the Baltic subspeciblalichoerus grypus grypisalsoassesseds LGy the HELCOM Red LIHELCOM
2013a) The national Red List of Denmark lists the grey seal §D&fiske Radliste 2018ARHUSINIVERSITE2019)

The Red List of Germany lists the grey seal as highly threatened in the case of the Baltic grey seal subspecies and
threatened in the case of the Atlantic subsped@&INIG ET AR020) The Swedish Red List lists the grey seal as LC
(SLUBNEDISHSPECIEBIFORMATIORENTRE2023) Hunting in Denmark and Germany is forbidden, in Sweden it is
allowed but controlled through various regulations and restrictigheL CON013b)

In EU waters, grey seals are protected by the Habitats Directive and listed in its Annexes(Earmpb®an

Commission 2021)hey are also covered by the EU Marine Strategy Directive, where distribution, number and
bycatch must be reported and evaluated according to descriptor 1. Furthermore, grey seals are listed in Appendix I
of the Bern Convention, while they are notddtby the Bonn Conventiqf@NVENTION ON TEAENSERVATION OF
MIGRATORSPECIES WILDANIMALYCMSR015) For a summary, seeable3-2.

DCE assessed the conservation status of the grey seals in Habitat Directive Article 1 2B0REOSHAVN ET. AL
2025b)as highlyunfavourablebut improvingin both Danish marine regionSince 2003, the grey seal has

established itself as a breeding species at certain locations and is occurring in increasing numbers in Danish waters
the DCE Marine areas report from 20@2id 202 (HANSEN HBGSLUNRO021;HANSEN ET AR024) it is stated that the
numbers of grey seals in Danish waters have increased over the last ten years.
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Table3-2. Listing of the grey seal in international and regional conservation agreements and international and
national Red Lists. LC= Least concern, VU= vulnerable.

Species  IUCN (2017) HELCOM Red National Red Lists Natura2000 Bern Bonn
List (BfN 2015) Convention Convention
Grey seal Global: LC LC DE: highly threatened Appendix Il and  Appendix IlI Not listed
EUT ) European: (Baltic grey seal) v
grypus LC DK: VU
SE: LC

33 HARBOUR PORPOI SES

3.3.1 DISTRIBUTION, BIOLOGY, HABITAT USE

The harbour porpoiséPhocoenahocoend inhabits temperate to cold waters throughout the northern hemisphere
and is the only cetacean species resident in the Katt@garHAMMER: KRAPPL994; BENKE ET AL998) Numerous

studies and a crude examination of sighting and stranding data support the general view that the number of harbou
porpoises have declineduring the second half of the #&enturyand their distributional range in the Baltic Sea

region (according to HELCOM) has narrowed extensike5cHINSRI002)

Harbour porpoises in Danish waters (North Seaer Danish watefKattegatand Baltic Sea combined) may live up
to about 23 yearshowever, fewer than 5% seem to live longer than 12 yfarskYE& KINZE2003) Both sexes

attain sexual maturity at about 3 years of age, with corresponding body sizes of abooml#3females and 13&m

in males(LOCKYE& KiINzE2003) Ranges of mean body weight of bycaught individuals we#73¢ in females and
27-35kg in maleswith only little seasonal variatiotlOCKYE& KINZE2003) More recent data from bycaught and
stranded harbour porpoises in German waters (North and Baltic Sea)showed that female harbour patpgdises
ovulating at a mean age of about 5 years, while average age at death was 5.7 years in the North Sea and only 3.7
years in the Baltic Seagion(defined according to HELCOKESSELRING ET2017) Newborn calves may be seen
betweenApriland Octoberin the Belt Sea anthe percentage of calves increased from May to June and reached a
peak in July and Augu@bckYE& KINZE2003) The peak in mating seems to occur in July and A{§ostLze996;
KOSCHINSRO002;LOoCKYE& KINZE2003) The gestation period is about 10 months and the lactation period spans
between8 and 10 monthsthus many harbour porpoise females asenultaneouslypregnant and lactating SCHULZE
1996;KOSCHINSRI002;LockYE& KINZE2003) The majority of female harbour porpoises in the Baltic were found to
have a reproduction rate between 0.7 and @& annum so mature females would produce about two calves in
three yeargKOSCHINSR002)

Baltic rarbour porpoises mainlieed on pelagic fish specigebke herring and whitingand an semipelagic cod.
However, during the summeand especially for juvenile harbour porpoises, demersal fish spetiels as gobies

and sandeelsalso play a significant role as pf&AREFJORD ET. A095; SANTO®: PERCR003; ANDREASEN ET. 2017)
(AAREFJORD ET. AD95; ANDREASEN ET. 2017;BENKE ET AL998;LEOPOL2015;LOCKYE& KINZE2003;SANTOS: PEERCE
2003) The diet of Belt Sea harbour porpoises was found to be quite similar to that of harbour porpoises from the
North Sea, except for sandeels and whitimngmore important in the North Se@BENKE ET AL998; SANTOS® PIERCE
2003;LEoPOLR2015)
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Harbour porpoise habitat use shows seasonal differencedsaconsidered to largely depend on prey availability, as
well as correlate with strong currents and the occurrence of fronts and edeligSJOHNSTON ET .A2005;PERPOINT
2008) where prey usually concentrates.

Catch statistics suggest that harbour porpoises in the Balticegganused to show strong migration patterns from

the Baltic Proper into the Belt and Kattegat area during autumn and back into the Baltic Proper irfsg®ing
KOSCHINSR002 for review) Such strong migration patterns are no longer evident today, possibly because the
present population in the Baltic Proper is so much smallarMANN ET A(2013)have shown that satellite tracked
harbour porpoises from the Belt Sea migrate into the North Sea, but it is not completely understood to what extend
harbour porpoises from the North Sea enter the Baltic Sea and, more specifically, the southern Kattegat.

3.3.2 POPULATIONS, ABUNDANCE, CONSERVATION STATUS

Harbour porpoisesccurringin Danish waters belong to three different (sub)populations: Skagerrak/North Sea, Belt
Sed(including the Kattegat, Sound, Belt Sea and western Balti@8dd}altic Propebbased on gnetic and
morphological evidencBVMIEMANN ET AR010;BENKE ET AR014;LAH ET AI2016; TIEDEMANN ET A2017) A

management border for the Baltic Proper population was suggested to occur around the Darss ridge fellmwegg
and acoustic monitoring dai@ENKE ET AR014) S/EEGAARD ET. £2015)provide a map with suggested overlapping
zones between th threepopulations based on survey and telemetry data. More recently, it was suggested that
animals from the Belt Sea and Baltic Proper are separated during the summer from May to October (including the
breeding season) but have overlapping distribution pattdrosm November to Apri{CARLEN ET A2018) The

seasonal management border proposed for the Baltic Proper population of harbour porpoi€eriiiy ET A{(2018)

lies east of the Odra Bank (running from the Swedish mainland north of the island of Bornholm heastetim

direction at a distance of about 30n east of the island of Bornholm) and is thus further east than the one
suggested by Benke et §2014) Figure3-1 taken fromSV/EEGAARD ET. £2018)shows the suggested management
areas for the separate populations as well as their transition apaaed on passive acoustic monitoring (PAM) data.
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Figure3-1. Map showing suggested management areas for the three harbour porpoise populations in Danish
waters and neighbouring countries. Taken frol87EEGAARD ET.A018.

An overview of different population surveys for harbour porpoises in the North and Baltic Sea is Jiablesi3.

Please note that due to the methodological differences in survey methods and@reered, only estimates from

2016 onwards can be used to assess the Belt Sea population as it is now defilgeth ongoing discussions

about different populations of harbour porpoises in the Baltic Sea, it is important to define a discrete
management unit for each population. This means that the area that is used by animals from one
population needs to be carefly defined, and abundance estimates need to be calculatethfsr
management unit (in this management area) and their development monitored over time to assess the
LJ2 Lddzt | G A2y Q O 2Ziye@fGdieSGANS I andilVi surfegizéedefined a porpoise management unit
for only the Belt Sea populatioim-between these largscale SCANS surveys, two MBUANS surveys were

conducted in 2012 and 2020, especially focusing on the Belt Sea population of harbour padiyiQISERAT ET AL
2014;UNGER ET AR021)
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Table3-3. Overview of surveys undertaken on harbour porpoise populations in the Baltic Sea region.

Survey name| Survey | Survey Survey area/ Population | Reference
year method (Sub)population | estimate
examined
SCANS 1994 Shipbased | Skagerrak, Kattega] n/a (HAMMOND ET
and aerial | and AL 2002)
combined western Baltic
(according to
HELCOM)
SCANd 2005 Shipbased | Inner Danish watery 23,227 (HAMMOND ET
(Skagerrak AL 2013)
Kattegatand

western Baltic
(according to

HELCON)
SAMBAH 2011 PAM Baltic Proper 500 (AMUNDIN ET
2013 AL 2022)
*SCANSII 2016 Shipbased | Skagerrak in the 73,573 (HAMMOND ET
north to Rigen in AL 2017)

the east (Skagerrak
Kattegat and the
Belt Sea area)

-Belt Sea 42,324
*SCANSV 2022 Aerial -Belt Sea 14,403 (GLLES ET AL
survey -North Sea 338,918 2023)
MiniSCANS 2012 Aerial Belt Sea 40,475 (VIQUERAT ET
survey AL 2014)
MiniSCANS 2020 Aerial Belt Sea 17,301 (UNGER ET AL
survey 2021)
NOVANA 2023 Aerial -Skagerrak 2,675 (HANSEN ET Al
monitoring survey -Southern North 1,244 2024)
program Sea
-Kattegat 3,251
-Belt Sea 1,953

* SCANS Ill and IV surveys redefined a porpoise management unit for the Belt Sea population only

The latest 2022 SCANS IV resulteahniestimate for the Belt Sea harbour porpoise population of 14,403 individuals
(GLLES ET A2023) which is considerably lower than the 2016 estimate of 42,324 individuals (SCANS Ill) and the 201
Mini-SCANS estimate of 40,475 individua($IQUERAT ET A2015) but not significantly different from the 2020 Mini
SCANS estimate of 17,301 individua{§INGER ET AR021) The estimated annual decline between 2012 and 2022 is
1.5%(Figure3-2). However, the variance in the data is very lagrged power analyses showed that the data would

only allow detection ofa significant decline of at least 4.4% per year. The authors state that although a significant
decline could thus not be determined, this cannot be interpreted as no decline in abun@ances ET A2023) A
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more robust Bayesian approach revealed a strong negative trend of 2.7% per year with a 90.5% probability since
2005(OWEN ET A12024)

(a ] Harbour porpoise - Belt Sea

80,000

2000 2002 2014 2016 J018 2020 2027 2024

Year

Abundance
[ s =4
s 5 &
- 8 & 8

Figure3-2. Abundance estimates for harbour porpoises of the Belt Sea population with fitted trend line,
suggesting an annual decline of 1.5%. Taken from SCANSLNES ET A(2023).

The estimated numbers of harbour porpoises in the monitoring areas in the Southern North Se2(23),1
Skagerrak (2012023) and Belt Sea (202D23) indicated more or less stable numbers in the Southern North Sea
(1.244animals counted in 2023 wit®5% CI: 482.361; HANSEN ET AR024) In contrast,numbers for the Skagerrak
(2.675 animals counted in 2023 with 95% CI:1-4381) and the Belt Sea (1.953 animals counted in 2023 with 95%
Cl 1.1343.130) showed a continuous decliffdANSEN ET AR024) This should be cause for concern and is in line with
the large decline in harbour porpoises in the Belt Sea populd@aEN ET A2024)
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Figure3-3. Belt Sea harbour porpoise population Bayesian trend, suggesting an annual decline of 2.7%. Taken
from: OWEN ET Al(2024)

In a recent HOLAS Il rep@®/EEGAARD ET. R022) data from porpoise telemetry in the Belt Sea, SCANS, SAMBAH
and other national data were revisited with the aim to create a map showing the importance of areas in the Baltic
Searegionfor harbour porpoisesAs amap based exclusively aensity estimates, which would fail to highlight the
areas that may be important for the Baltic Proper populatidonly about 500 individualgshe HOLAS IIl mapas
created using several steps: Importance was estimated separately for the Belt Sea population anddh&rdatti
population of harbour porpoises, before joiningrita single map.

The mportance of areas for the Belt Sea population was estimated using telemetry data fronr2Q207separately

for summer and winter. With the Kernel Density tool in ArcGIS, contour lines (called isopleths) were created that
encompassed 10, 50, 75% and 1Q@fharbour porpoise locations. The 50% isopleth was then used to identify areas
of high importance, the 75% isopleth areas of medium importance, and areas outside these were categorized as
being of lower importance. Then seasonal maps were merged, anth#psvaghen compared with data from

SCANS I{LacEY ET AR022) the Belt Sea density surface model (period 22026, ITAW / unpublished) and
MiniSCANS (UNGER ET AR021) after which some areas of importance were added to the map in the Kattegat and

Little Belt / Kiel BighfFigure3-4).
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Figure3-4. Map of the importance of different areas for the Belt Sea population of harbour porpoises. From:
SVEEGAARD ET.AR022) Approximate preinvestigation area is indicated in red.

The status of the global populatigiBRAULIK ET A2020)and the European populatiof8HARPE BERGGRER023)of
the harbour porpoise is classified by the IUCN as least concerandite HELCOM Red List lists the Belt Sea
subpopulation as VHELCON013c)

Like all cetacean species, the harbour porpoise is included in Annex Il and IV of the EU Habitats Directive
(92/43/EEG), meaning that it requires strict protection, including the designation of Special Areas of Conservation
(SACs) by the European membédrstSa ® 9! YSYO6SNI &l (S davourddecomé®vptaimh NS R
adlGdzaé 2F KIFEND2dzNJ LRNLRA&Sad 'ff ¢gKIFES aLISOASA | NB
distribution, number and bycatch must be reported and evaluated accotdidgscriptor 1.

The harbour porpoise is listed in Appendix Il of the Bern Convention, meaning that it is strictly prateotechber

states. The harbour porpoise populations of the North and Baltic Seas are further included in Appendix Il of the Bor
Convention(CONVENTION ON TEENSERVATION BDHGRATORSPECIES OWILDANIMALYCMSR015) The CMS daughter
agreement ASCOBANS (Agreement on the Conservation of Small Cetaceans of the Baltic, North East Atlantic, Irist
and North Seas) hosts a conservation plan for the harbour porpoise in the Western Baltic, Belt Sea and Kattegat
(www.ascobans.org/en/documents/actieplang. Furthermore, the Baltic Sea states have agreed in HELCOM
Recommendation 17/2 to protect the harbour porpoise in the Balticr8gmn Forasummary sed able3-4.
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The Danish National Ceatfor Environment and Energy (DCE) assessed the conservation status of the harbour
porpoise in Habitat Directive Article 17 from2ZBYFREDSHAVN ET.R025b)as followsin the Baltic region, two

distinct populations inhabit Danish waters: one in the inner Danish waters and another in the central Baltic Sea,
including the waters surrounding Bornholm. These two populations are collectively assessed as having a severely
unfavorable conservation status. The Baltic Sea population is very small and classified as critically endangered by t
IUCN, while the population in the inner Danish watenglergone a significant decline between 2005 and 2022,
indicating a marke deterioration in its conservation conditiofihe population in the marine Atlantic region is
considered as being of favorable conservation stathe DCE Marine areas report from 2QHANSEN: HIGSLUND
2021)it is stated that the entire Belt Sea population of harbour porpoisesdealned to 14,403 individuasnce
previous counts in 2012 and 20{BLLES ET A2023)a trend which also was confirmed in tB&CE Marine areas

report from 20B(HANSEN ET AR024) On the other hand, acoustic monitoring in the Flensborg Fjord, Bedgamad

the waters around Als and Lillebaelt revealed an increase in acoustic detections of harbour porpoises from 2013 to
2020(HANSEN HBGSLUNR2021)

CNRY al& Hnuu G2 ! LINAREf HnHoX | 02dZAGAO0 Y2yAUl2NRAYy3 o1
YR WCfSyaodzNH Ce22NRXZ . NEHESENZYAR024) Préviouslk, forgHarbhasiMbhiirpoisdd 2 d:
were generally detected in the Great Belt tharKialundborg Fjord, but in the fourth, most recent monitoring period,
the average detection level in the two areas was approximately the same (x6 PPM/day/month). Although this seem:
to indicate an increase in Kalundborg Fjord, there is no statisticallfisagrtidifference between monitoring periods
(n=4;HANSEN ET A2024) In the Great Belt, the number of porpoise detections increased during the first three
monitoring periods but decreased in the most recent monitoring pe(ideNSEN ET A2024)

In contrast to the Belt Sea populatiathe Baltic Proper subpopulation is classified as critically endand@d
CARLSTROM ET.R023a) which is the highest threatened stat(8°ECIES ACCOUNTBENSS@ETACEASPECIALIST
GROUPREGIONAL ASSESSMENTUROPEAMAMMALASSESSMENT TERRIO7; CARLSTROM ET.R023b) The national Danish

Red List classified the harbour porpoise agAABRHUSINIVERSITE2019) the German as highly threaten€EINIG ET

AL 2020) and the Swedish lists the Baltic Proper subpopulation §SOBBNVEDISFEPECIEBNFORMATIORENTRE2023

Table 3-4. The Danish National Centre for Environment and Energy (DCE) assessed the conservation status of the
Baltic Proper harbour porpoise in Habitat Directive Article 17 fro@5ZBREDSHAVN ET. &025b)to havea highly
unfavorable conservation statu$he Baltic Sea population is critically small and classified as Critically Endangered b
the International Union for Conservation of Nature (IUCN). In addition, the population in the inner Danish waters ha:
undergone a significant decline between 2005 @0@2, indicating a marked deterioration in its conservation

condition (FREDSHAVN ET. 2025a; b)
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Table3-4. Listing of the harbour porpoise in international and regional conservation agreements and international
and national Red Lists. * The population in the inner Danish waters.

HELCOM Red National Natura 2000 Bern Bonn

Species
List Red Lists (BfN 2015) Convention Convention

Harbour Global: LC Baltic Sea: CR DE: Highly Appendix Il Appendix Il Appendix Il
; threatened
Porpoise und IV
Europe: LC Western DK:CR
Ph . ic: .
phggg::: Baltic Proper Baltic: VU SE: CR (Balti
subpopulation: CR Sea
population)
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In order to obtain baseline data on the abundance and distribution of marine mammals and the spatial and seasone
habitat use of harbour porpoises for the pirevestigation area, different survey methqdsich as digital aerial

surveys and passive acoustic monitoring (PA¥ye used.This report incorporates data froml February 20230
January 2024) and Y2 (February 262Eebruary 202pand focuses on the general distribution and abundance of
marine mammals during this perioBlease note that datadm Y1 and Y2 will be combined, excepthie case of

major differences between yearghichwill be stated and datéor Y2(February 2024 to February 2025) will be

shown. Datdrom Y1can be found in the repoiBI0CONSULEH& WSFDENMARK024)

This chapter outlines the data collection methods, and analytical approaches applied for the investigations of marin
mammals within and around the pii@avestigation area of Hesselg.

41 DI GI TAL AERI AL SURVEYS

Digital aerial surveys were used to determine Hpatial distribution and seasonal abundarafenarine mammals in

the pre-investigation arealuring 12 digital aerial survdlightsfrom February 2023 t&ebruary2025 (Y1+Y2)The
advantage of digital aerial data collection is that densities of marine mammals can be assessed quickly and with a
uniform collection effort on a large spatial scale, e.g. compared tolsfged surveys and observieased aerial
surveys(cYDELISET.A019Yp ¢ KA a YSG K2R A &a Oighod $nSe\i® Bistribdtionlof méaring” I LJ
mammals is only observed during the specific time frame of a flight and not continuously. Therefore, the results onl
show the abundance on the specific survey date andhdudaylight hours.

4.1.1 STUDY DESIGN

For the assessment of marine mammals in pine-investigation area foHesselgdigital aerial surveywere
conductedusing HiDef video technologwww.hidefsurveying.co.uk).ransect design for the priavestigation area
consistedof 18 transects alignedrom north to south (Figure4-1). The transechad atotal length 0f889 km varying
between 20 km and66 kmwith a distance between each transect line dfrb (Table4-2). On average,116% of the
4,125kmz pre-investigation areavas covered per flighfT@able4-1).
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Figure4-1. Transect design for aerial marine mamndagrveys in thepre-investigation area fotHesselg

Table4-1. Overview of the digital aerial surveys carried out ihe pre-investigation areabetween February 2023
and February 2025Y1+Y2)Effort is the area covered by the digital aerial flights; coverage is the % area covered
relative to the pre-investigation area

Distance [km] Effort [km?] Coverage [%]

IER 30122023
__—_—
RER 06.04.2024
__—_—
LR 07.08.2024
__—_—
PR 17.12.2024
__—_—
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investigation area foiHesselg

Transect Start Transekitt End Transekt Length [km]
WPO01: 56.26473°N; 12.23245°E  WPO02: 56.44831°N; 12.24803°E 20.5
WPO03: 56.45031°N; 12.16704°E  WPO04: 56.17310°N; 12.14416°E 30.9
WPO05: 56.17503°N; 12.06374°E  WPO06: 56.51548°N; 12.09118°E 37.9
WPO07: 56.51738°N; 12.01003°E  WPO08: 56.15204°N; 11.98138°E 40.7
WPO09: 56.15386°N; 11.90099°E WP10: 56.57385°N; 11.93309°E 46.8
WP11: 56.57565°N; 11.85181°E WP12: 56.12816°N; 11.81858°E 49.9
WP13: 56.12987°N; 11.73823°E WP14: 56.60606°N; 11.77261°E 53.1
WP15: 56.60775°N; 11.69125°E WP16: 56.11229°N; 11.65655°E 55.2
WP17: 56.11389°N; 11.57622°E WP18: 56.62851°N; 11.61120°E 57.3
WP19: 56.63010°N; 11.52977°E WP20: 56.11545°N; 11.49588°E 57.3
WP21: 56.07468°N; 11.41289°E WP22: 56.63163°N; 11.44834°E 62.0
WP23: 56.63312°N; 11.36690°E  WP24: 56.07613°N; 11.33263°E 62.0
WP25: 56.04313°N; 11.25036°E  WP26: 56.63455°N; 11.28545°E 65.9
WP27: 56.58813°N; 11.20122°E WP28: 56.04447°N; 11.17015°E 60.6
WP29: 56.04719°N; 11.09001°E WP30: 56.58944°N; 11.11986°E 60.4
WP31: 56.54375°N; 11.03597°E WP32: 56.04700°N; 11.00972°E 55.3
WP33: 56.09135°N; 10.93165°E WP34: 56.54496°N; 10.95470°E 50.5
WP35: 56.29859°N; 10.86128°E WP36: 56.09249°N; 10.85133°E 23.0

[EEN
o

I T
Nolalh|w|N

=
(0]

A twin-engine,high-wing propellerdriven aircraft (Partenavia P 68) was used for the acquisition of digital viske®s,
Figured-2. This aircraft is equipped with four higesolution video camera systemsghich take approximately seven

direction),interferences arising from solar reflections (glare) can be effectively reduced. The external cameras
(indicated by A and igure4-2) cover a strip of 148 width while the internal ones cover a width of 12Beach,
resulting in 544 m effectively covered. Therghiswever, a distanceof about 20m between each strip to avoid
double counting of individuals detected by the cameras. Tthestotal recorded strip of 544n is distributed over a
width of 604m.

The aircraft flew at an average speed of approx. Ragh (120knots) at an altitude of 548n. A GPS device (Garmin
GPSMap 296) recorded the position every secartdch permitted to geographically assign a location to the images
and theanimalsregistered on them. The collected data were stored on mobile hard disks for subsequent review and
analysis.
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Figure4-2. The HiDef Camer8ystem. The four cameras (A to D) cover an effective strip width of i4df the sea
surface at a flight altitude of 549n (left: frontal view; right: side view). The numbering indicates the camera
images as they are used in the evaluation (the images freach camera are divided into two halves).

4.1.3 DATA PROCESSING

To facilitate the detection of objects, the video sequences taken from each camera were split into two halves, so
that each half of the picture fitted the width of a large monitor. The video files were then processed using an image
capture and managemenbfware (StreamPix). First, the images were examined and all the detected objects
(marine mammals, ships, etc.) were marked andgweed for subsequent identification. To guarantee a consistent
high quality, 20% of each film was randomly selected andgw®ed again by another reviewer. If both reviewers
reached a consensus of 90% regarding object identification, discrepancies were rechecked, and the film afterwards
approved for further analysis. If the consensus was below 90%, the film was reanalyizely eBéctions of the

footage that could not be assessed due to backlight or the presence of clouds were not considered for further
analysis.

The next step involved the identification of the previously marked objects (marine mammals). This was done by
experienced observers. Often marine mammals can be identified on the images to dpeeieBue to strong

similarities between some species (e.g., harbour seals and grey seals), identiticajacies level is not always
possible. However, it is usually possible to identify individuals as belonging to a species group formed by two (or fe
closely related species. In addition to the identifioat other information such as position, adreshaviourand
swimmingdirection were determined whenever possible. Environmental parameters (air turbidity, sea state, solar
reflection, and water turbidity) were recorded every 500 images (approx. covekng.4To assure quality control,
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20% of the objects identified were reassessed by a second reviewer. All discrepancies between the first and seconc
identification process were checked again by a third expert. If there was a consensus of at least 90%, the data
collected was released forffilner analysis. If the consensus was below 90%, systematic errors (e.g., problems in
determining specific species groups) were corrected and all objects wedeméfied.

4.1.4 DATA ANALYSIS

Densities of individuals (individuals/km2) were calculated for all species or species groups. All seal taxa (grey seal,
harbour seal and unidentifiesiea) were evaluated together aseak.

The density per survey and the seasonal densities were calculateddbrand harbour porpoises. In additiche
seasonal distribution was analysed. To illustrate the spatial distribudigmid was laid across thpge-investigation
area and the grid cells were aligned with the European Environment AgenciEdA2019) The edge length of the
single cells consists of squares witkrd edge lengthsDensities per grid cell are only shown if a minimum survey
effort of 0.5km2was reached

Certain correction factorg/ere included in the calculation and analysis since marine mammals located more than
2m below the water surface may escape detection from theTiis correction allows fahese animal$o be

included in the abundance and densitestimates To correct for this secalled availability erro(BORCHERZ003) the
number of animals sighteid multiplied by a factor that takes into account the probability of harbour porpoises
being present in the upper level of the water colug®2 m, TEILMANN ET AR013) This likelihood was determined by
means of tagged animals in the Nordnd Baltic Sea while considering seasonal fluctuatidablé4-3).

The literature does not provide any information about the proportiorsedk in the upper 2n of the water column.
Telemetry studies ne it clear that the animals mainly remain close to the seafloor and only briefly come to the
surface to breath€d ADELUNG ET A2004) Consequently, the density séabk presented here can only be taken as a
minimum density and not as an average.
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Table4-3. Seasonal residence probability (%) harbour porpoisesn the top two metres of the water column,
separated by month; according t@EILMANN ET A(2013)

Month Residence probability [%]
(0-2 m)
January 492
February 425
March 525
April 61.5
ey
| 6] June 55.3
July 57.0
‘ August 517
g September 450
Oktober 453
November 46.3
December 49.9

42 PASSI VE ACOUSTI C JMORVHYRI NG

The purpose of the passive acoustic monitoring (PAM) survey was to determine the spatial and seasonal habitat us
of harbour porpoise occurring in the pisvestigation area frontHesselaluring thetwo-year survey period from
February 2023 té-ebruary2025 (Y1+Y2)

Studies comparing-20D PAM results to simultaneous visual observatignsN ET AR012;WILLIAMSON ET A2016;
JACOBSON ET.A017;SCHUBERT ET.A018)showed that the results of PAM roughly correspond to absolute densities.
Based on a comparison of telemetric data of harbour porpoises @@ recordings in the Baltic Sea around the
island of Rigen, Germany, a studyMiKKELSE®t al.(2016)showed that both datasets correlated. The more tagged
animals were present in an area, the higher were the detection rates recorded in this area. One of the advantages c
PAM is the very high temporal resolution. Therefore, even steyrh patterns can bénvestigated. Furthermore,

GPODs are capable of continuously recording data, a major advantage in comparison to other survey methods like
aerial or shigbased surveys. This produces large quantities of data, allowing for robust statistical analyses.
Furthermore, GPODs also record harbour porpoises at night, whereas aerial anthabd surveys are limited to
daylight hours. A disadvantage of the PAM method is the small spatial coverage. The detection randpO@d a C
reaches only up to abowpprox.300 meters, and it depends on the direction into which the harbour porpoise click
was sent out by the animal. Only deployment of severBIGDs at different locations, like in the present study,

allows for analysis of the spatial distribution of harbourgmses.

4.2.1 STUDY DESIGN

Atotal of 6 GPODsHKO1 to HO3 and H-R1to H-R3) were deployed for PAM of harbour porpoisedtie pre-
investigationarea in thesouthern KattegafFigure4-3; Table4-4).
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Figure4-3. GPOD design inside and outside tiptanned windfarm areaof Hessela

Table4-4. Geographical positions of the deployedRDDs. €?ODs were deployed at all stations
Station (WGS 84DD) (WGS 84DD) (WGS 84DD'MM) (WGS 84DD'MM)

H-O2 56.334354 11.791024 56° 20.061' N 11°47.461'E

el I T B

H-R1 56.277656 11.715596 56° 16.659' N 11°42.936' E

HRa | wezlieile ] dilbemee [ sEidses ] sl

H-R3 56.426878 11.713746 56° 25.613'N 11°42.825'E

Al six @POD stations were deployed from'28f February 2023 to 26or 27" of February 2025 (Y1+Y2) with the
permission from the Danish Maritime Authority. The devices were replaced approximately every two months to
extract data and change the batteries. The deployment and recording periods ofRDS for all monitoring

stations are shown ifrigure4-4. There was minimal data loss at half of the statidfigyre4-4). Station HR1
experienced data loss in two deployment periods, once in autumn 2023 and again in winter 2024/2025. Data was
lost in one deployment period each at statiorR2 and station HR3, in winter 2024/2025 and in autumn 2023,
respectively.
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Figure 4-4. Bar chart, indicating the duration of deployment of C -PODs within the pre -investigation area for the two -year

survey period (February 2023 to February 2025; Y1+Y2). Green: C  -POD recorded data, white: no data. The x axis shows
the date, the y axis the C -POD station. Vertical lines indicate the time of exchange of the devices.

4.2.2 DATA COLLECTION

THE CETACEAN PORPOISE DETE®UTDR (C

GPODS were used to conduct passive acoustic monitoring of marine mammaPORB (Cetacean Porpoise
Detector;Figure4-5) is a hydrophonejetecting the higHrequency echolocation signals of harbour porpoises up to
a distance of about 30f. Harbour porpoise clicks are directed in a strongly forward direction. They are emitted
within a sound beam with a horizontal beam width of 13° andréiced beam width of 11fKoBLITZ ET A2012) This
means that €PODs will only be able to detect harbour porpoise presence if these (1) emit click s@)riasse their
head pointed towards the hydrophonand (3) are located at a suitable distance from the device. Even though the
manufacturer of the €?OD states that these data loggers can record clicks of harbour porpoises up to a range of
400m ((HELONIAIMITED2024) the effective detection radius is smaller. For examplg field study with the
predecessor modethe T-PODpnly clicks up to a distance between 22 and frfodere effectively recorde(KyHN ET
AL 2012) while in another field study a detection range of about hi@vas observe@oSCHINSKI ET. 003) The
respective detection radius depends on th¢>OD typeGPOD sensitivitytrain classification settings and duration

of snapshotsas well as sea statejind, current speed and sediment typahichall affect the background noise

level.

¢KS NBO2NRAY3I 2F KINDB2dzNJ LR2N1I2AAaS OftAO0la A4 GKSNBT2
from and angle of approach towards theROD. Applying different preet filters,the GPOD converts the sound
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waves into digital datayhich are stored on an SD cardldiionally,a number of different specific click
characteristics is saved. ThePODs were set to a scan limit 0096 clicks/min.

Figure4-5. GPOD (www.chelonia.co.uk/index.html).

GPOD CALIBRATION

All deployed devices were calibrated by the manufacturer (Chelonialkg.to the main frequency of porpoise
clicks (13kHz) and set to the same hearing threshold ¢B3. The calibration and standardization process are
RSAONAOGSR Ay RSGFAf 2y (GKS YIydzZFlI OGdzNBENRa 6So0araiasS o

GPOD DEPLOYMENT

According to the international guideline for offshore data acquisition systems (ODAS@DELwere marked by a
yellow rubber marker buoy as well as anGsparbuoyequipped with a yellow 3NM flashlighd,radarreflector and a
yellow top-cross Figure4-6). Two surface markers are connected via a rope on the sea floor.
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Figure4-6. GPOD mooring system with spar buoys.

4.2.3 DATA ANALYSIS

MEASUREMENT UNITS

Harbour porpoisepositive time units are prelefined periods (e.g., days/hours/A@iinutes or minutes), which are
checked for the occurrence of harbour porpoise click trains. In case the chosen time unit contains at least one
harbour porpoiselick train this time unit is rated to be harbour porpoise positive. As the number of recartied
trainslargely depends on the behaviour of the animals and is very sensitive to possible minor differences in
aSyariuArgarie o0Sio6SSy (KS ARSSIMYIEE Doearbay piihg$SpieSeNde2Ly2 a
Different studieshave showra clear relation between absolute harbour porpoise density (determined in aerial
surveys) and the detection rate within the same period and area in form of harbour porpoise positive time units
(SEBER& RYE2008;KYHN ET AR012;WILLIAMSON ET A2016;JACOBSON ET.A017;BIOCONSULBH2019) It can
therefore be assumed that higher detection raténdicates a higher presence loérbour porpoises in the respective
range of the @ODand the respectivéimeframe, dthough it cannot be excluded that a high detection rateild be

caused by few animals staiypngin the area covered by al@OD for a longer period of time. This parameter therefore
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only serves as a rough indicatirharbour porpoise density per time unit. See formfilaxt= number of clicks for
this time unit).

Formula 1:

( AOADIOOD b E O E@EDHRDE OA B0

 OE A & Z
o1 pmm

)| R
| B

5 ™
mN al

o m

The time unit (from minutes up to months or entire study periods) is chosen depending on the specific question and
harbour porpoise presence in th@e-investigation area

The following analyses are based on DPD/month and DP10M/day (see below), focusing on two main questions:
1. What is the monthly presence of porpoises in the preliminary project area?
2. How do animals utilize the area during atur day?

%DPD/time unit(% detectionpositive days per time unit) gives the percentage of survey days petgfireed time

unit (e. g., month/year/study period, etc.) with at least one harbour porpoise signal. Applying this parameter, no
difference is made if only one click tnavas recorded that day or if every minute hundreds of click trains occurred.
The coarse resolution parameter is particularly veelited for datasets characterized by a limited numbenafbour
porpoise detections, as observed in the cutrere-investigation areaThe parameter is standardized to values
between 0 and 100 as %DPD/month, taking the number of recording days per month as 100%. In areas with low
porpoise abundance, i. e., great parts of the eastern Baltic Sea, the daily presence of harbour porgaiseseha
explanatory power than the (daily) frequency of occurrences (see %DP10M/day). That is because analyses based
an hourly or even minutédy-minute basis have a high susceptibility to randomness duetginfrequent recordig

and thus only have a low informative value. To methighest explanatory goals for areas with low porpoise
abundance, the reduced temporal resolution is considered an acceptable limitation in data analysis.

%DP10M/time unit(% detectiorpositive 10 minutes per time unit): This parameter gives percentages of the

number of 16minute units per predefined time unit (e.g., days/month/study period, etc.) with at least one harbour
porpoise signal. This parameter is usually usetin@solution per daydescribngthe number ofLO-minute units

within a 24hour day(144in total), whereat least one harbour porpoise signal was recorded. Thus, it is the most
appropriate measure in areas with moderate or high porpoise abundance. This parameter can be used to check for
any temporal differences in the presencel@rbourporpoises during the course of a-Béur day. Since the

instruments are deployed close to the seabed, regular differences in detections during a day can give valuable
information abouthabitatuse.

CALCULATIONS

Seasonality diagramor each GPOD statiorwere generated based on harbour porpoise detection rates using the
software RO LI O I 3S ¢ & (i I ROORETEAMZDS N Eha gheholagybis répneSented by the parameter
%DPD/month and %DP10M/d. With the former paramegach day on which at least one click train was recorded is
O2yAARSNBR | GRSGSOGAZY L2 adayvitoféw cick tiaib recolingStigated asé 1 K A
equal to a day on which almost continuous (i. e. many) porpoise click trains are recorded. The use of this paramete
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prevents an overestimation of too large stochastic parameters. The other parameter %DP10M/d provides a finer
temporal resolution but is more prone to stochasticity.

Thespatial distributionof the harbour porpoises is displayed by overlaying the average of detection positive 10
minute units per day (Y%0DP10M/d) as classified circles and the geographical position of the respeQestation
using the software ArcGIS (Version 10.8).

Dial patternsof harbour porpoises were analysed based on the dayjiinaselength-weighted proportion of
%DP10M/t relative to all phasésum of all four phases dayight, dusk,and dawn=100%; dusk and dawn not
shown in plots). This was done pePOD station.

DATA QUALITY

CGPODs record signals in real tinaflowingfor the identification ofclick trains due to the temporal resolutioRaw
data of GPODswere processed using the associated software CPOD.exe (ChelonidKdDQatavasprocessed in

two steps.First,harbour porpoise click traingere extracted from the raw data by means of an algorithm of the
CPOD.exe softwar&condy, signalsvere classified by the KERNO classifier into different categories according to
the probable source: harbour porpoisdglphin,boat sonar or unknown source. The software assitgach click

train to one of these classes andvg an estimate of the quality of this classification. Four quality classes are
available:

éhight Y G KS&S Qiithihigh probakilityhaybaur potgdse signals.
émoderate¢ Y & K 2 NJi which dreptobablWiarbofigparpoise signals.

Gowé¢ Y Of A01 UGUNIAYya gA0GK a2dzyR LI GOGSNya 6KAOK Yle& oS
therefore originate from other sources.

édoubtfulf Y aSNAS& 2F Of A0l GNIXAya gKAOK FNB RdzsS (G2 GKS
may still contain harbour porpoise click traimgjich were only partly recorded by the hydrophone or from a larger
distance or at an unfavourable angle.

For the present analysistandard filtering was applied according to Chelonia lindluding only the two highest
jdz £t AGe OflaasSa 6aKAIKE YR GY2RSNI (S0 G2 RSONBIFAS
trains.

To avoid possible masking effects of too many clicks of unknown sources on the registration of harbour porpoise
clicksthe quality of @POD records was checked. In addition to echolocation sounds of harbour poriess
record all impulse sound events in a frequency band of betweddH20and 15&Hz. Among these are the sounds of
boat sonars and sediment movement. If #0OD is deployed in a noisy environmehg pre-set click limit of 4996

clicks per minute will quickly be exceeded and tHR@D will then record no further data for the rest of this minute.
In such a casdaarbour porpoise clicks may be missed. Howegeen if the limit is not reached it cannot be

excluded that porpoise clicks may be missed due to masking. A double quality criterion was defined in order to
prevent too much data of unknown origin from being included in the further analysis and causagjia the

outcome: The two criterions were defined based on experience gained in the analysis of different projects in the
North Sea and Baltic SEBOCONSULBHET AL2019) All complete days with-BOD recordings that registered either
more than three million clicks (the maximum possible number is > 5.89 million clicks) or had more than 200 minutes

HESSEL@ WSP DANMARK
PROJECT NR.: 22003005 15-10-2025
ENERGINET PAGE 30



\\\I)

reaching the click limit of 4,096 clicks were removed. Furthermore, only whole days with records of 1,440 minutes
were included in the evaluatioMuplicate or incomplete records due tageexchanges of-20Ds were excluded.

Atotal of 277 days of 4,16 possible monitoring days (6.3f4) Y1 and Y2 combinexbuld not be included in the
evaluation due to data logfigure4-4). 4,139 CPOD monitoring days remained for further consideration. About

3.0% of all @OD monitoring days did not meet the noise criteria described above and were therefore discarded.
Hence 4,016 CPOD days remained for further analysis. The dual noise criterion was not applied to sonar analyses,
as ship noise was of special interest here

43 SEAL COUNTS -@QUT HBMULES

Data from seal counts under the Danish national monitoring programme NOVANA during the moulting and pupping
seasons of harbour seals and grey sealspectivelywere analysd according taHANSENET AL(2024) In addition to

the NOVANA datalso publity available data for seals from Sweden through the-Badtic grey seal moult survey,
organised by HELCOMbktween late May and early Jumach yeawill be considered. Based on historical
(SZNDERGAARD ET A976)and current distribution of seal$lANSEN HZGSLUNRO21;HANSEN ET A2024) and their
haulouts on beaches and sand banks in the Baltic Sea and Kattegagut sites wereselectedfor further

analysesThe data was provided by D€HEationalt Center for Miljg og Energi and Swedish Museum of Natural
History.

These data will be used to study the annual numbers of seals in the vicinity piatiheedwindfarm area Kattegat,
Hesseleaand Kriegers Flak Il, which are included in the ongoing tender for offshorg(Figwute4-7 and Table4-5).

For harbour sealshe haulout sites count datdor May and Junand for grey seal the haulout sites count datdior
Augustwere used accaling to HANSENET AL(2024) In contrast to0HANSENET AL(2024) data was not corrected for
seab at sea during hawdut counts. Thereforehe true abundance may be much higheriassome areasaround
60% ofseak may be at sea during cour(tdANSEN: HBGSLUNR2021, HANSEN ET AR024)
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Figure4-7. Hautout sites of Harbour Seals and Grey Seals in the vicinity of the windfarm alkediegat Hesselg,
Kriegers Flak N and Kriegers Flak 8. The distribution of seals and prey on beaches and sandbanks shown is
adapted fromHANSENETAL (2024)and SINDERGAARD ET. AL976)
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Table4-5. Haulout sites in Kattegat and around Kriegers Flak from which publicly available data will be analysed.
Natura 2000 Natura
EU 2000 DK

Seal Spec.

Bosserne Haul 5593373151 10,78840203 both DKOODX155  N55
out
Sjaelland Rev Haul 5600391878 1128404046 Harbour Seals DK0O05X221  N154
out
Hesselg Haul 56,19966196 1169505519 both DK003X202  N128
out
Anholt Haul 56,73561799 1166533395 both DKOODX146  N46
out
5 Hallands Haul 5644814246 125576291  Harbour Seal: SE0420002
Vadero out
- Saltholm Haul 5560638302 12,75682771 Harbour Seals DK002X110  N142
out
Vestamager Haul 5555455963 1259122218 Harbour Seals DK002X111  N143
out
_ Mé&klappen  Haul 5538954768 1282751999 both SE0430095
out
[EF stevnsRev  Finding 5523813505 1235443397  Grey Seals DKOOVA305  N206
Bogestrsm  Haul 5507619534 1220003145 Harbour Seal: DK006X233  N168
out
Redsand Haul 54.57861100 11.82838900 both DK006X238
out
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During the survey period from February 318 February2025 (Y1 + Y2htotal of 314marine mammalsKigure5-1
andTableb-1; 54 seak (10 harbour seal® grey sea, 42 unidentifiedseals) 246 harbour porpoises ani4
unidentified marine mammals) were observed durthg 12 digital aerial surveys. THel unidentified marine
mammals most likelipelongto one of thetwo categories harbour porpoise or unidentifisgal

m Harbour porpoise
(78,3%)

m Harbour seal (3,2%)
= Grey seal (0,6%)

Unident. pinniped
(13,4%)

®m Unident. marine
mammal (4,5%)

Figure5-1. Proportion of different marine mammal observations in th@e-investigation areaduring aerial
surveys between February 282nd February 2028Y1+Y2)
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Table5-1. Observations of marine mammals in thgre-investigation areaduring aerial surveys between February
2023 and February 202%Y1+Y2)Harbour sealgrey seal and unidentifiedealare summarsed under the term
seab.
Unidentified
Harbour Grey Harbour marine

Effort seal Seal Unidentified Seab porpoises mammal
[km?]  [Ind.] [Ind.] seal[lnd.] (Total) [Ind.] [Ind.]

04.0323 463 0 0 2 2 9 1
08.04.23 483 0 1 5 6 25 2
17.06.23 483 5 0 7 12 72 3
27.0823 479 5 0 2 7 38 1
18.11.23 485 0 0 5 5 12 3
I 301223 483 0 0 0 0 2 0
17.02.24 472 0 0 13 13 21 3
P 06.0424 483 0 0 2 2 40 1
B 18.06.24 475 0 0 2 2 12 0
07.0824 484 0 0 0 0 8 0
23.10.24 484 0 1 3 4 5 0
17.12.24 484 0 0 1 1 2 0
I Total 5758 10 2 42 54 246 14

Furthermore passive acoustic monitoring withtatal of 6 GPOD stations was carried out to determine the habitat
usage of the area by harbour porpoises. On averagksast one harbour porpoise contact was recorded at each
station on97.5% of all survey days.

Details orthe presnce ofharbour sealsgrey seals and harbour porpoises in fire-investigation areare
described in the following sections.

51 SEAYL

5.1.1 DIGITAL AERIAL SURVEYS

Out of the54 seals that were observed during the digital aerial surveys, onB2.2% could be identified to species
level Figure5-2 andTable5-1). These 2 seals consisted &3.3% harbour seals (n=10) atd.?%6 grey seals (125
Considering that 77.8%f the observed seals could not be identified to species leveldnall dserved seals will in
the following be analysed together as seals vérelevant.
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® Harbour seal (18,52%)

Grey seal (3,7%)
Unident. pinniped (77,78%)

Figure5-2. Proportion of harbour seal, grey seal and unidentified seal observations in theipvestigation area
during aerial surveys between February 2023 afebruary 2028Y1+Y2)

SEASONAL DISTRIBUTION

Regardinghe seals identifiedo species levebnly two grey sead were observed during the digital aerial sunggn
08.042023 and 23.10.24 combinedvhile harbour seals were observed duritige 2 surveys in June and August

2023 (5 animalsn eachsurvey). Includingunidentified animals, seals were observed durlipf the 12 surveys
(Tableb-2). Overall, the highest combined seal density was recorded in winter (February 2024) at 0.028 Ind./km?,
followed by a slightly lower density of 0.025 Ind./km? in sumifdeine 2023Table5-2 and Figure5-3). Out o all
surveysthe lowest density was observed December2024 with 0.002Ind./km2andno seals were observed in
December 202and August 2024Table5-2 and Figure5-3).
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Table5-2. Seal densities in the pravestigation area during aerial surveys between February 2023 Bedruary
2025(Y1+Y2)Harbour sealgrey seal and unidentified seal are summarized under the term seals.

Survey no. Unidentified
Harbour seal | Grey Seal seal Seals

Date Effort [km?] [Ind./km?] [Ind./km?] [Ind./km?] [Ind./km?]
04.03.23 463 0 0 0.004 0.004
08.04.23 483 0 0.002 0.010 0.012
17.06.23 483 0.010 0 0.014 0.025
27.08.23 479 0.010 0 0.004 0.015
18.11.23 485 0 0 0.010 0.010
R 30.12.23 483 0 0 0 0
17.02.24 472 0 0 0.028 0.028
R 06.04.24 483 0 0 0.004 0.004
R 18.06.24 475 0 0 0.004 0.004
07.08.24 484 0 0 0 0
23.10.24 484 0 0.002 0.008 0.008
17.12.24 484 0 0 0.002 0.002
I Total 5758  Avg:0.002  Avg:0.0003 Avg: 0007  Avg 0.009
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Figure5-3. Mean seal density (Ind./km2) per month (harbour segkey seal and unidentified sealsluring the
study period (February 2028 February 2025Y1+Y2 In months without barsno surveys were carried out. The
seasons are coloucoded.

SPATIAL DISTRIBUTION

Fifteenof the 54 identified individuals were observed within the Natl#@00 sitedHesselg med omliggende stenrev
(DK003X202) anfichultz og Hastens Grund samt Briseis [B#00VA303). Howevet s only theHesselg med
omliggende stenrewvhich has harbour seal and grey seal listed as important spdampaés-4 and Appendix
Figure9-1 to Figure9-4).
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Figure5-4. Spatial distribution of seals during digital aerial surveys between February 2023Fttuary 2025
(Y1+Y2)The number (n) of digital aerial surveyscludedto calculate seasonal densities is given in the title of the
respective panel.

5.1.2 SEAL COUNTS AT HAUL-OUT SITES
HARBOUR SEALS

Within the Kattegat and southwestern Baltic ayeane haulout sites are takeimto account in the analysis for
harbour sealsKigure5-6). Four of thenine haulout sites contribute with about@% of all harbour seals counted
during the different monitoring programsiesselg, Anholt, Bosserne and Hallands Vaderé haubut site at
Hesselg was the most important haalt site for harboursealswith about42% of all counted seals between 2013
and 2023followed by Anholt (27%Bosserne (12%) and Hallands Vadero (9%). Theohasites Maklappen (5%),
Saltholm (3%) as well as Sjeellands Rev (OB8gEstrom (0.8%) and Rgdsand (044 visitedmuch less
frequentlyby harbour sealsHjgure5-5). Out of these haubut sites Maklappen and Bagestramhich accounfor
approximately 5% of harbour seals in the Kattegat/Western Baltic areagutside the regular foraging distance
from the planned windfarm areas. Howevexchange between hawlut sites is possibl® some extenand not
completelyunderstood. Thereforea general overview of the wider population area is important.

HARBOUR SEALS

Rodsand _>altholm _Sjzllands Rev
Maklappen ___

_ Bpgestrgm
Hesselg

Figureb-5. Composition(percentage ototal counted individuals)of the harbour seal haubut sites to the
abundance in the Kattegat and southwestern Baltic area between 2013 and 2023.

Counts of harbour seals at the different halt sites in the years 2012018 and 2023 show a similar distribution of
harbour seals counted at the different haalit sites despite the interannual variatioRi§ure5-6).
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Figure5-6. Counts of harbour seals at haolt sites in the Kattegat and southwestern Baltic area in 2026018
and 2023(data provided byDCE; Nationalt Center for Miljg og Energi and Swedish Museum of Natural Higtory

The abundancef sealsat the nine haulout sites has overall decreased over the last 10 ydeors) about 9600
harbour seals in 2013 to aboutd®0 harbour seals in 2028ifure5-7). Howevergspecially in the lagixyears,
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there hasalsobeena high interannual variability within the data. In 20Eholt was the haubut site with the

highest counts of harbour sealshereas most harbour seals have been counted at the-batkite at Hesselg since
2014 with Anholt havinghe secondhighestcounts until 2023. The other haaut sites showed an even higher
variability with counts below 500 individuals. The lowest number was counted at Sjeellands Rev with 12 individuals
in 2021.

12000
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Figure5-7. Development of the harbour seal abundance at certain hault sites in the Kattegat and southwestern
Baltic area between 2013 and 2023.

GREY SEALS

Within the Kattegat and southwestern Baltic arége haulout sites arancludedin the analysis for grey seals,
which the majority residet one of the haubut sites. Maklappen contributed to abou8% of all grey seals counted
during the different monitoring program&-igure5-8). The othe® hautout sites,Anholt, HesselgBosserne and
Radsandcontributed to about 1%3%(Figure5-9).

The abundance at the four haalt sites has increased over the last 10 yefimsn about 572 grey seals in 2013 to
about 3500 grey seals in 202Bigure5-10). The highest count was achieved in 2022h about 7200 individuals.
However there has been a high interannual variability within the data in relation to the-batsite at Maklappen.
All other haulout sites have noshown the sameariability inoverall grey seal abundance.

Counts of grey seals at the different halt sites in the years 2013018 and 2023 shothat the distribution of
grey seals was spread wider over different haut sites over the years comparison to harbour seaBigure5-8).
Out of these haubut sites Maklappenwhich is the most important grey seal hault site in the Kattegat/Western
Baltic areaijs outside the regular foraging distantem the planned windfarm areas.
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Figure5-8. Counts of grey seals at haalt sites in the Kattegat and southwestern Baltic area in 202818 and
2023(data provided by DCE Nationalt Center for Miljg og Energi and Swedish Museum of Natural History).
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GREY SEALS
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Maklippen

Figure5-9. Composition(percentage ototal counted individuals)of the grey seal haubut sites to the abundance
in the Kattegat and southwestern Baltic area between 2013 and 2023.
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Figure5-10. Development of the grey seal abundance at certain haul sites in the Kattegat and southwestern
Baltic area between 2013 and 2023.
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52 HARBOUR PORPOI SES

The harbour porpoise was wid6individual sightings the most abundant marine mammal species duringzhe
digital aerial surveys between February 2023 &etiruary2025 (Y1+Y2)Detection rates were relatively high,
ranging from88.96DPD/t td99.96DPD/tamong stationswith a mean value d7.326DPD/t across all stations.

5.2.1 DIGITAL AERIAL SURVEYS

SEASONAL DISTRIBUTION

Harbour porpoiseswere observed during all2 surveysn 2023 and 2024The highest seal densities were observed
during summer, with 0.26fhd./km2in June 20238Figure5-11 and 0153Ind./km2in August 2023(Table5-3 and
Figureb-12). During February and April 2024, densities were still above 0.1 Ind./km2 (namely 0.105 and 0.135
Ind./km2, respectively), while they were below that value in all other survEgbl€5-3 and Figure5-12). The bwest
densities were observed during the winter surveys (December 2023 and 2024) withi@d0@&z2 in both months
(Tableb-3 and Figure5-12). During the four surveys conducted in the calving season, six juveniles were observed,
representing 4.6% of all individuals recorded during that pefi@ble5-3). The calving season bérbour porpoiss
typically spans from mit¥lay to September.
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Table5-3. Harbour porpoisedensities in thepre-investigation areaduring aerial surveys between February 2023
and February 2028Y1+Y2)
Survey no. Harbour
Harbour porpoise
Effort [km?] porpoise [Ind.]  Juveniles [Ind.] [Ind./km?]
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Figure5-11. Harbour porpoise observations in the paavestigation area during the digital aerial survey on
17.06.2023.
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Figure5-12. Mean harbour porpoise density (Ind./km2) per month in the study period (February 2@Zbruary
2025 Y1+Y2 In months without bas, no surveys werecarried out The seasons are cologoded.

SPATIAL DISTRIBUTION

Harbour porpoisswere distributedthroughoutthe pre-investigation areavith no clear preferencelthoughslightly
higher densitiesvere observed in th@ortheasern part of the pre-investigation aredFigure5-11 and Appendx
Figure9-6 to Figure9-10). Thiswasin particular true forthe observations duringummer,whenmostharbour
porpoiseswere observedn the pre-investigation areaOverall,32 harbour porpoiseswere observednside one of
the three Sites of Community Importance (SCI) under the Na20@0 Habitats Directivéncluding the areaslesselg
med omliggende stenrglDK003X202%Kchultz og Hastens Grund samt Briseis (B&IO0VA303) ardordvastra
Skanes havsomrad&E0420360Most individuals 22) were observed in the lattewhich, like the othershasthe
harbour porpoisdistedas an important species.
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Figure5-13. Spatial distribution ofharbour porpoisesduring digital aerial surveys between February 2023 and
February 2028Y1+Y2)The number (n) of digital aerial surveyscludedto calculate seasonal densities is given in
the title of the respective panel.

5.2.2 PASSIVE ACOUSTIC MONITORING

PHENOLOGY/ SEASONALITY

During the survey period (February 2028ebruary2025; Y1+YP harbour porpoises were detected almost daily at
all 6 CPOD stations. Detection ratésroughout the entire survey periogexpressed as %DPD/t) were relatively high,
ranging from88.9% at station FR1 t099.9% at station HO2,with a mean value d7.5%across all stationd=(gure
5-14and Table5-4). This suggests that harbour porpoises are generally presentrgaad within thepre-
investigation area. Mean Detection Positiveithutes per day (%DP10M/dkhich showed detection rates on a
daily scale at a very fine temporal resolution ofrhthutes block per dayaried considerably between stations,
implying a heterogenous spatial distribution of harbour porpoise presence withipresavestigation area which
may be driven by habitat preferencEigure5-15and Table5-4). Mean %DP10M/d was highest at statioi©O:A
(30.8%),followed by station HO1 (L6.7%6) and lowest at station-R1 6.0%) {Table5-4). Stations with relatively high
mean %DP10M/d (>10%) were mostly located towards the north optlénvestigation area (stations HRH-O1,
H-O2 and HO3) Figure5-15). The two stations HR1 and FR2 towards the soutbf the preinvestigation area and
located within the SCHtes (N2000 areat)ysegrundDKOOVA299) andesselg med omliggende stenrev
(DK003X202) respectivelyad much lower %DP10M/d (<10%).

Table5-4. Harbour porpoise detection rates at different temporal resolutioBetection Positive Days over the

entire survey period (DPD/t) and mean Detection Positive-lihutes per day (DP10M/d)at the 6 CPOD stations

deployed within thepre-investigation area. %DPD/t and mean %DP10M/d were calculated over all available

recording days. t refers to the entire survey period (February 202Faruary 2025Y1+Y2 d refers to a day.
Days with positive

AHOLE D I DPD/t [% DP10M/d [%
&R0 detections B L It [%] oM/d [%]

H-O1 717 722 99.3 16.7
H-02 713 714 99.9 30.8

H-O3 708 716 98.9 141
H-R1 496 558 88.9 6.0
R2 634 644 98.4 8.4

H-R3 658 662 98.4 12.9
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Figure5-14. The proportion of days with positive harbour porpoise detections over the entire survey peried.:(
February 2023, January 2024Y1) blue: February 2024 February 202%Y2), expressed as Detection Positive
Days (DPD/t)at the 6 GPOD stations deployed within thpre-investigation area. The rednd bluedashed lines
show the mean valusacross all stationgor Y1 and Y 2respectively

Monthly mean %DP10M/d (averaged over all 6 stations) showed the temporal variation (seasonal trend) in harbour
porpoise presence within the entire piavestigation area across the survey periéi(re5-16). During

Y1(February 2028 January 2024)etection rates in this area were similar throughout the yeuth slightly higher
detections in spring and autumn. Detection rates were generally much higher d(@iirgbruary 2024 February
2025),with a strong peak during spring (MargiMay 2024) and early summer (Jugduly 2024). The magnitude of

the autumn peak was similar between 2023 and 2024.

Seasonal variation differed considerably betweeR@D stations and interannual variation can be observed
betweenY1 andyY2(Figure5-17to 5-22). The seasonal and interannual variability observed at the four statiens (H
01,H-02,H-03 and HR3) with relatively higher detection rates were very strang;ontrast to stations HR1 and H
R2,which showed little seasonal variation with low detection rates throughout the y&aen comparingletections
betweenY1 and Y2most stations recorded higher detection rates in 2@24n during the other recording periods
(March toDecember in 2023 and JanuaryFebruary in 2025-igure5-17to 5-22). When comparing the seasonal
pattern for Y1 and Y®f pre-investigation stations HO1,H-O3 and FR3 were similgwith detection rates highest
during spring and summeln contrastthe seasonal pattern at station-82 varied betweefy1l and Y:2detection

rates peaked in autumn 202@&hile they were highest during spring and summer in 2024.
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Figure5-15. Harbour porpoise detection rategxpressed as mean Detection Positive-Inutes per day
(%eDP10M/d)at the 6 GPOD stations deployed within thpre-investigation area for the entire survey period
(February 2023, February 2025Y1+Y}
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Figure5-17. Phenology of Detection Positive idinutes per day (%DP10M/d) at station-B1 across the entire
survey period (February 2028February 2025Y1+Y2 Gaps in the loess regression curves represent periods with

no data.
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Figure5-18. Phenology of Detection Positive Idinutes per day (%DP10M/d) at station-B2 across the entire
survey period (February 2028February 2025Y1+Y2 Gaps in the loess regression curves represent periods with
no data.
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Figure5-19. Phenology of Detection Positive Idinutes per day (%DP10M/d) at station-B3 across the entire
survey period (February 2028February 2025Y1+Y2 Gaps in the loess regression curves represent periods with
no data.
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Figure5-20. Phenology of Detection Positive 3linutes per day (%DP10M/d) at station-R1 across the entire
survey period (February 2028February 2025Y1+Y2 Gaps in the loess regression curves represent periods with
no data.
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Figure5-21. Phenology of Detection Positive ddinutes per day (%DP10M/d) at station-R2 across the entire
survey period (February 2028February 2025Y1+Y2 Gaps in the loess regression curves represent periods with
no data.
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Figureb-22. Phenology of Detection Positive Idinutes per day (%DP10M/d) at station-R3 across the entire
survey period (February 2028February 2025Y1+Y2 Gaps in the loess regression curves represent periods with
no data.

Diel pattern analysisdicatedthat harbour porpoises wermore frequentlydetected during daylight hours at alix
stations Figureb-23). However the contrast between day and night activity at statiorfRA was relatively minor,
unlike the other stations where daytime detections we@mewhathigher.

HESSELD WSP DANMARK
PROJECT NR.: 22003005 15-10-2025
ENERGINET PAGE 55



\\\I)

H-O1 H-02

Figure5-23. Diel pattern of harbour porpoise detection rates at the 6RDD stations deployed within thpre-
investigation areaDetections rates for each station were averaged across the entire survey period (February 2023
¢ February 2025Y1+Y2 Each 24hour period is divided into four phasesléy, night, dusk,dawn) during analysis.
Onlyday andnight phases are showrd(sk anddawn phases are not considered). A weigig factor based on day
length proportion is applied due to different lengths of phases at different dates throughout the y&dre sim of

all phases equals 100% but is not reached here simhegk anddawn phases are not shown.
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The surveys, data analysis and regavide a comprehensive and detailed baseline study for marine mammals
presentin the preinvestigation area fothe plannedHesseldOWFE

Three marine mammalpeciegegularly occur within th pre-investigation area. These are the harbour seal, the grey
seal and, as the only cetacean species occurring isdghthern part of Kattegathe harbour porpoise. The basis of

this study is comprised by digital aerial surveys for all marine mammal species and passive acoustic monitoring usil
GPODs to monitor harbour porpois@smore detail,as wellas data from the national seal monitoring programs

from Denmark and Sweden. In addition, existingadeom peerreviewed literature and other monitoring programs

has beerconsidered

61 HARBOUR SEALS

Harbour seal haubut sites inKattegatclosest to theplannedHesseldOWF arearelocated in Denmark about Kim
south at Hesselg, about Zm north at Anholt, about 3%m south at Sjeellands Rev, about & southwest at
Bosserne, and in Sweden aboutl38 east at Hallands Vader@&mong thesddesselaccounts forabout 40%of all
the harbour seal counts, followed by Anholt (26%), Bosserne (12%) and Hallands Vader6 (Baubdatisites in
this part of the Baltic Se&t these distances, thplanned windfarmarea is within regular foraging trip distanf®g.
THOMPSON ET AL994; TOLLIT ET AL998;QUNNINGHAM ET AR009;DIETZ ET AR013) This pattern is also reflected in
the results of digital aerial surveywhere mosteak were observed gideandin the vicinity of theSite of
Community Importance (SCI) under the NatR@®0 Habitats DirectivElesselg med omliggende stenrev
(DK003X202)Jn which harbour seals are listed as important spedétbough harbour seal counts have declined
over the past decade, this trend should be interpreted with caution, as the population may be nearing or has
reached ecological carrying capaeigtimated at approximately 2,000 individuals in the southwestati®and
around 12,500 in the KattegétANSEN: HOGSLUNR2021, HELCOM 2023a).

The population of harbour seals in Kattegat is shared with Sweden. In 2023, an average of 4,500 harbour seals wel
counted in the Danish part, which is on par with the last ten years. From the epidemic in 2002 to 2011, the average
annual growth rate in th®anish part was 11%. Since then, growth has slowed, and in the last ten years the number
has remained stable. However, there is great variability in the counts, suggesting that the population has reached
the ecological carrying capacity of the environmewith the survival of the pups fluctuating from year to year,
depending on the amount of food, disturbances and diseases. A stabilisation of the population around the current
level can thus be expected if conditions for the seals do not change. The nofrfimbour seals at resting sites
modelled based on the development since 2003 was 4,270 in 2023 (95% Ci4 8928 Harbour seals breed
throughout the Danish part of the Kattegat, and in 2023, 1,900 pups were counted. This corresponds to 44% of the
edimate of moulting seals on land, which is an average proportion since pup counts began in 2011, when the pup
proportion has fluctuated between 30 and 70%.
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6.2 GREY SEALS

Grey seal haubut sites inKattegatare located aboutl1 km south of the planned windfarmareaat Hesselg, about
27 km north at Anholt and southwest at Bossermd. this distance, th@lanned windfarmarea is within regular
foraging trip distancée.g. THOMPSON ET A1991,1996;MCCONNELL ET AL999;DIETZ ET AR019. This is also shown by
the results of the digital aerial surveys, where mesabk were observed inside agll as in the vicinity of the Site of
Community Importance (SCI) under the NatR@®0 Habitats DirectivElesselg med omliggende stenrev
(DK003X202), in whidrey seals are listed as important species. In contrast to the harbour seal counts, grey seal
countshaveincreased over the past 10 yeats 2021 the first count of grey seals of the North Sea population
during the moulting periodvas conducted in th&attegat, wherel82 grey sealwererecorded at resting sites
(HANSEN HoGSLUN2021)and in 2023, 123 grey seals were counfeldNSEN ET AR024) The estimategbopulation
sizeisabout 60,000 animals for the Baltic SEHELCON023c) However, counts at these haalt sites are
relativelylow and numbers are not in the order of magnitude as for example Maklappen and hence of lesser
importance, but may reach a felundredin some yearg5.1.2).

6.3 HARBOUR PORPOI SES

Harbour porpoises in thpre-investigation area oflesselaare attributed to the Belt Seg@opulation but animals

from the North Sea populatiomay be visiting the areasit is locatedn the southernpart of the transition zone
according tdSYEEGAARD ET. £2018) In the present study, drbour porpoises were most abundadtiringsummer in
the survey areaMost juveniles were observed durisgrveys inJune (5 animals itotal for 2023 and 2024
combined) and théotal proportion of juvenilesightedis 4.6%, indicating that the prénvestigation areanay

beused for breedingalthough surveys in other areas have yielded higher numifensexamplea proportion of
juveniles of 6.4% was observed for a larger study area consisting of the Western Baltic Sea and the(Wattegat
ET AL2021)and 9.1% for the Skagerrak in 20Q2BNSEN: HAGSLUNR021) while it was 0% for the Skagerrak, 5.56%
for the Kattegat and 7.69% for the Belt Sea in 2Q28SEN ET A2024) Within the preinvestigation area, harbour
porpoises showed no cleasite preference put slightly higher densities in the northeast of thee-investigation

area About13%of observationsoccurredwithin the Sites of Community Importance (SCI) under the N&Qo®D
Habitats Directivene of the three Sites of Community Importance (SCI) under the Na@@@ Habitats Directive
Hesselg med omliggende stenf®K003X202%chultz og Hastens Grund samt Briseis (@&00VA303) and
Nordvastra Skanes havsomra@E0420360Wwherethe harbour porpoisés listed asanimportant species. Recent
studies showed a decrease of the Belt Sea populd@ines ET A2023;OWEN ET A2024) which is currently
estimatedto be about14,000 to 17,000 individua(BIANSEN: HBGSLUNR021;GILLES ET A2023) However, these
negative trends are not significant and may be biased by diffeyerteymethods used and a small sample size
(GLLES ET A2023) Determining whether this apparent decline represents a statistically significant trend will require
further longterm studies and comprehensive population monitoring.
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A review of existing literature (see Chapter 3), along with an analysis of count data from sealtrsitds near the
planned windfarm area, provides a solid overview of the abundance and distribution of the three marine mammal
species present in the rean. These findings complement the digital aerial survey data and passive acoustic
monitoring data collected within the prmvestigation area between February 2023 and February 2025 (Y1+Y2).
However, the analysis also highlights the importance of tempadispatial resolution in ecological datasets, which
often present limiting factors. As demonstratbg theseasonal trends and spatial distribution analysethis

report, combining focused investigations within the pn@estigation area with existing datasets is essential.
Moreover, the twoeyear study period (February 2023 to February 2025; Y1+ Y2) has helped reduce the influence of
interannual variability
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Figure9-1. Seal observations in the prvestigation area during the digital aerial survey on 04.03.2023.

Figure9-2. Seal observations in the prvestigation area during the digital aerial survey on 08.04.2023
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