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40 50 slingeall Auleal) shlid)
45 55 Baganall daidl) cilardy QA Alan3¥) s AuCul) algual)
50 60 alarl dlaady) 3 padl b Akl sl
s 6 S dae Uiys b 059 oS 12 e BBl (3l e L€l 3halial) s
Gl dagdn o Al Alas ddaid]
60 20 sl ey (e ST 5 A 12 (gsles Gola o ait ) Al 3l
AV AhaN! (e o dawall cleliall b dueliall ghll)
70 70 (AL cileluall) Lo liall lalid)
gkl 5.8.2
vl ) elsell 5asa da)y Falead Llleal) il oliaf Jglaal) muass
1 ad) Adill daldl) ¢lsgl) cluld 14-5 Jgaal)
PM2.5 PM10 T.S.P
Time NO (ug/m?) NO2 (ug/m?) NOx (ug/m?) S02 (ug/m?) CO (mg/m3)
(Hg/m?) | (wg/m’) | (wg/m’)
10:AM 13.8 11.5 22.3 10.6 2.3 21 101.69 122.29
11:00 12.8 12.3 19.1 11.2 2.7
12:00 18.5 17.2 32.7 12.2 2.3
13:00 14.2 18.2 25 13.2 2.4
14:00 10.1 16.7 30.2 12.1 2.8
15:00 13.2 11.8 20 14.9 2.6
16:00 16.2 9.8 25 14.8 2.2
17:00 11.5 15.9 30.4 15.9 2.1
Limits
1 hour - 300 - 300 30 - - -
8 hours - - - - 10 - - _
24 hours - 150 - 125 - 80 150 230
2 ab) Aadills Aol olsgd) ciluld 15-5 Jaad)
PM2.5 PM10 T.S.P
Time NO (ug/m?) NO2 (ug/m?) NOx (ug/m’) $02 (ug/m?) CO (mg/m3)
(Ho/m’) | (Mg/m’) | (Mg/m’)
10:AM 15.8 13.5 22.3 10.6 1.9 24 90.60 118.56
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PM2.5 PM10 T.S.P
Time NO (ug/m®) NO2 (ug/m?) NOx (ug/m’) S02 (ug/m?) CO (mg/m3)
(hg/m?) | (wg/m’) | (ng/m?’)
11:00 14.8 14.3 19.1 11.2 2.2
12:00 19.5 17.2 32.7 12.2 2.3
13:00 15.2 18.2 25 13.2 2.1
14:00 11.1 16.7 31.2 12.1 2.8
15:00 14.2 11.8 29.5 14.9 2.8
16:00 18.2 10.8 28.54 14.8 2.3
17:00 12.5 15.9 31.4 15.9 2.4
Limits
1 hour - 300 - 300 30 - - -
8 hours - - - - 10 - - -
24 hours - 150 - 125 - 80 150 230
3 b, Akl Laldl) slggl) ciluld 16-5 Jgaal
PM2.5 PM10 T.S.P
Time NO (ug/m?) NO2 (ug/m?) NOXx (ug/m’) $02 (ug/m?) CO (mg/m3)
(Ho/m?) | (wg/m’) | (ng/m’)
10:AM 11.8 12.5 25.3 11.6 1.8 22 98 115.29
11:00 10.8 13.3 27.1 13.2 2.2
12:00 17.5 16.2 32.7 10.2 2.1
13:00 13.2 15.2 25 11.2 2.9
14:00 9.1 18.7 29.2 10.1 2.4
15:00 11.2 14.8 23 13.9 2.9
16:00 14.2 9.8 21 14.8 3.1
17:00 10.5 13.9 18.4 13.9 2.7
Limits
1hour - 300 - 300 30 - - -
8 hours - - - - 10 - - -
24 hours - 150 - 125 - 80 150 230
4 o3y AL Laldl) slggll cluld 17-5 Jgaal
PM2.5 PM10 T.S.P
Time NO (ug/m’) NO2 (ug/m?) NOx (ug/m?) S02 (ug/m?) CO (mg/m3)
(wg/m’) | (ug/m’) | (ng/m’)
10:AM 13.8 11.5 21.3 11.6 1.9 20 90 127.56
11:00 12.8 15.3 18.1 12.2 1.8
12:00 17.5 18.2 30.7 14.2 2.1
13:00 14.2 16.2 21 15.2 2.8
14:00 13.1 14.7 30.2 14.1 2.0
15:00 15.2 13.8 27.5 16.9 2.2
16:00 17.2 11.8 23.54 14.8 2.6
17:00 14.5 14.9 33.4 18.9 2.9
ECO G
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PM2.5 PM10 T.S.P
Time NO (ug/m®) NO2 (ug/m?) NOx (ug/m?) S02 (ug/m?) CO (mg/m3) s s s
(ng/m”) | (wg/m”) | (kg[m")
Limits
1 hour - 300 - 300 30 - - -
8 hours - - - - 10 - - -
24 hours - 150 - 125 - 80 150 230

LK) elimguall (ggisn Jacsgia) el G elagall da) daleal dllaa) i) A6 Johaal) magi
Gl clingall 3p3n e Lagas bl auan (5S5 colial Joanll 8 2aad LS (2 dhais IS b
goriall aise (yara 4l Aaadla pgall (he - liglat (5 Janad (g0 cdilaiall ucills B23adlly ¢lgs zsaneal
celagiall Cligine Z5 (B 55 B Al celiagin ol jilas bl aag YV cdy daadl) ghalialy
las gl caigall (3 Jg 5l 8)lny Al sl dsall (e sliie B 53anal) dlaady) sl o celly e Bdle

eyl Baa o] pliaguall Lo

Gohall s e L)y GlSHd) s adsdl 3 abaas (Se @Y ansll sliagaall jas oIS
o Bl climgaall clgine 8 55 of (Sa U Al Z L)) Gle g ) d3la) cadgall daldl)

1 Al sliaguall cilubd milii 18-5 J gand)

Permissible Limits
Sound Level Equivalent & Percentile Recordings in dBA for 8 Hours
Ti LAeq (dBA)
ime
LAeq LA10 LA50 LA90 LA95 LCpeak National

10:00 59.60 49.51 40.23 32.27 42.40 117.57

11:00 55.68 47.10 36.87 24.89 29.23 123.01

12:00 54.88 56.71 41.62 35.97 39.98 104.82

13:00 56.25 53.29 47.04 41.27 36.32 107.57

70

14:00 55.64 50.51 44.00 36.39 36.03 97.71

15:00 59.90 49.51 39.45 39.06 38.39 99.54

16:00 57.71 55.80 49.43 40.13 40.07 107.73

17:00 58.31 52.60 44.84 32.94 31.53 90.40

2 Al clagial) cluld ailis 19-5 Jgaad)
Permissible Limits
Sound Level Equivalent & Percentile Recordings in dBA for 8 Hours
Ti LAeq (dBA)
ime
LAeq LA10 LA50 LA90 LA95 LCpeak National

10:00 57.64 53.43 48.07 37.17 35.54 117.57 70
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Permissible Limits
Sound Level Equivalent & Percentile Recordings in dBA for 8 Hours

Time LAeq (dBA)
LAeq LA10 LA50 LA90 LA95 LCpeak National
11:00 55.82 47.10 38.83 29.79 28.25 128.89
12:00 58.92 51.81 48.48 36.95 39.00 105.80
13:00 57.33 51.33 43.12 40.29 39.26 107.57
14:00 58.70 53.45 46.94 38.35 36.03 95.75
15:00 58.92 53.43 46.70 39.06 37.41 103.46
16:00 55.75 53.84 52.37 45.03 43.01 102.83
17:00 56.35 52.60 48.76 37.84 35.45 93.34
3 Ahiilly pliagual) cluld it 20-5 Jsaal)
Permissible Limits
Sound Level Equivalent & Percentile Recordings in dBA for 8 Hours
Time LAeq (dBA)
LAeq LA10 LA50 LA90 LA95 LCpeak | National
10:00 58.41 48.52 39.43 31.62 41.55 115.22
11:00 51.43 46.16 36.13 24.39 28.65 120.55
12:00 59.66 55.58 40.79 35.25 39.18 102.72
13:00 60.03 52.22 46.10 40.44 35.59 105.42
14:00 50.41 49.50 43.12 35.66 35.31 95.76 70
15:00 58.70 48.52 38.66 38.28 37.62 97.55
16:00 56.56 54.68 48.44 39.33 39.27 105.58
17:00 57.14 51.55 43.94 32.28 30.90 88.59
4 Ladilly el gal) Ciluld il 21-5 Jsaad
Permissible Limits
Sound Level Equivalent & Percentile Recordings in dBA for 8 Hours
Time LAeq (dBA)
LAeq LA10 LA50 LA90 LA95 LCpeak National
10:00 57.24 47.55 38.64 30.99 40.72 112.92
11:00 59.20 45.24 35.41 23.90 28.08 118.14
12:00 58.47 54.47 39.97 34.55 38.40 100.67
13:00 58.83 51.18 45.18 39.63 34.88 103.31
14:00 59.20 48.51 42.26 34.95 34.60 93.84 70
15:00 57.53 47.55 37.89 37.51 36.87 95.60
16:00 55.43 53.59 47.47 38.54 38.48 103.47
17:00 56.00 50.52 43.06 31.63 30.28 86.82
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1.1 Birds

This section provides an assessment of baseline conditions within the Project site and surrounds in
relation to birds.

1.1.1 Baseline Assessment Methodology

According to the methodology outlined in the Environmental Impact Assessment Guidelines and
Monitoring Protocols for Wind Energy Development Projects along the Rift Valley/Red Sea Flyway
with a particular reference to wind energy in support of the conservation of Migratory Soaring Birds
(MSB) (2013) and the methodology applied in the Strategic and Cumulative Environmental and
Social Assessment Active Turbine Management Program for Wind Power Projects in the Gulf of Suez
(2019), the assessments will use specific pre-assigned observation points (OPs) that will be used
throughout the seasons in order to achieve the objectives of the monitoring.

Observation point (OP) watches are a means of quantifying flight activity of bird species of
conservation importance that take place within a wind farm area, with the aim of providing the
information required for Collision Risk Modelling (CRM) and understand bird abundance.

Following a desktop analysis for the topography of the Project area, eight observation points were
needed to cover the project area, see Figure 1. The locations of these observation points is set on
the fact that they will provide the most comprehensive coverage for the Project area. A rotation
system was applied where four observation points, out of the overall eight observation points, were
monitored every day of all migration seasons. Since the observation points, as shown in the figure
below, are overlapping, the four observation points that are covered on the same day were selected
in @ manner to avoid any points that are overlapping so as to minimize the chances of double-
counting as much as possible. Therefore, OPs 1, 3, 5 and 8 were covered on one day while OPs 2,
4, 6 and 7 were covered on the other and so forth.

Each observation point covered a view of 360 degrees extending for a maximum of 2.5km as
required. This distance should be sufficient for a qualified bird observer to identify the bird into the
species level in good visibility conditions. The field assessment team was composed of four qualified
observers with previous experience in avifaunal assessments for wind farms. Each observation
point was covered by a single observer over observation periods.

Observation periods from each observation point were for a maximum of three hours in order to
ensure that the quality of monitoring does not get affected by the observers’ exhaustion. A
minimum of a one-hour break was provided between each two observation periods. In total, a
maximum of four observation points were covered every day, where each observation period
covered a minimum of six hours per day; three hours in the morning followed by a maximum of
one-hour break and three hours in the afternoon. As required, depending on bird activity, observers
would stay at observation points for more than the required time. The start and end of observation
periods will vary depending on the following conditions:

= The season being covered and therefore the duration of daylight hours of the season,
= Weather conditions, including visibility,

= The records of the previous observation sessions, as this could reflect on the expected bird
activity.



Legend
e Observation Points (OPs) |
&+ OP coverage

(7 Project site

10 km

Figure 1: Location of Observation Points (OP) at the Project Site

Generally, observation started a minimum of one hour after sunrise and ended by a minimum of
one hour before sunset. Observers were equipped with binoculars. On average, each observation
point was covered for a total of 2,558 09 min hours in spring, and 2,812 hr and 55 min in autumn,
see tables below. Coordinates for the locations of the observation points are listed in the table that
follows.

Table 1: Level of Effort during Avifaunal Assessments

Season OP | Total OP/season
OP-1 290 h 24 min
OP-2 324 h 09 min
OP-3 312 h 08 min
OP-4 299 h 27 min
OP-5 321 h 21 min
OP-6 317 h 28 min
OP-7 354 h 45 min
OP-8 338 h 27 min
Total 2,558 h 9 min

Spring 2020
91 days
(20 Feb.-20 May)

Season OP | Total OP/season
OP-1 314 hr 49 min
OP-2 330 hr 47 min
OP-3 335 hr 47 min
OP-4 323 hr 42 min
OP-5 371 hr 29 min
OP-6 354 hr 31 min
OP-7 393 hr 30 min
OP-8 388 hr 20 min
Total 2,812 h 55 min

Autumn 2020
88 days
(15 Aug.-11 Nov)




Table 2: Coordinates of Observation Points (OPs)

. Coordinates (UTM)

Vantage Point Easting Northing

OP-1 488438.6 3154410
OP-2 492295.2 3152563
OP-3 489767.7 3149952
oP-4 492912.8 3145163
OP-5 494247.0 3149872
OP-6 495947.7 3146264
OoP-7 493681.7 3142342
OP-8 497296.3 3143981

Individuals of pre-defined priority key species, including globally and regionally threatened species
and large migratory soaring birds are known to migrate in large numbers over the Project area and
its vicinity along the Rift Valley / Red Sea Flyway.

Since at the time of the beginning of the survey work the turbine layout was not yet available, the
locations of the observation points were based on the assumption that these observation points
will cover the majority of the Project area.

The methodology outlined above will be applied throughout both assessments for the Project
starting in spring 2020 and autumn 2020 and will be applied for any follow-up assessments that
would be required in 2021. However, in case the implementation of the assessments and their
results have shown that there could be a need for modifications of the methods applied, then this
will be presented and agreed upon with the stakeholders prior to implementation in the following
season.

Weather conditions (wind direction and strength, cloud cover, precipitation and visibility) were
recorded at start of watch, then at every subsequent hour and at the end of the watch. Ideally
such observations were made in a range of wind conditions. This is particularly important in the
case of soaring birds when wind direction and strength is likely to affect migration behaviour and
flight routes. It is not necessary to record these conditions by all observers and the team leader
can identify one of the observers to record.

1.1.2 Data Recording

Data are recorded on the spreadsheet form. Spreadsheets must be completed for each watch day,
regardless of whether or not any target species are observed.

Information on bird flight activity will be collected during timed watches from strategic observation
points (OPs). The recording of observations will follow the methods described by Band et al. (2007),
which can be summarized as follows:

= Observers at OPs must position themselves to minimize their effects on bird behavior. A
complete circle of 360 degrees will be scanned using a combination of naked and 10x binoculars.

= If a target species is detected, it will be followed until it ceases flying or is lost from view. For
each observation of a target species, date collected will include the following:

- The time the target species was detected,
- The flight duration of the target species to the nearest 15-second interval,

- Estimate of the bird’s flight height above ground level at the point of first detection and
thereafter at 15-second intervals, where flight heights to be classified based on turbine
specifications and to be at least divided into two classes; at collision risk and above collision
risk. Although at the time of the undertaking of the survey the specifications of turbines
were not finalized, the scenarios proposed all present a small area below collision risk, while
above collision risk is above 120m above ground for all scenarios. Based on this, the two
classes will be used for collision risk height from 0-120m above ground while above collision
risk height will be from 120m and above.

= Survey data will be entered in the field onto specially designed recording formats.



Spring survey effort modification during the COVID-19 pandemic

The spring season survey has coincided with the COVID-19 pandemic, which has affected almost
all activities worldwide. The survey team has ensured to cover the level of effort required during
the survey, taking into consideration all required health and safety procedures required while also
abiding by the national regulations of curfew hours that were enforced nationwide across Egypt.
During the spring survey, the nationwide curfew started at 18:00 until 06:00 in the morning of the
next day. In order to abide by this, the team would head to the Project site as soon as the curfew
is lifted by 6:00. All observers would be expected to be starting their monitoring maximum by
8:00. In order to cover the required hours, the observer who started monitoring the earliest would
end his observation while the last observer would stop the observation maximum by 16:00. By
this, the team would ensure that the required hours have been covered while also ensuring that
the team would be back to the town of Ras Gharib before the curfew is imposed again.

1.1.3 Results

Baseline Assessment for in-flight movement of soaring birds during the spring season of
2020

Species records and individuals

During the spring season of 2020, 21 species were recorded with a total of 196,026 individual birds
recorded in a total of 3,898 records, see table below (however please note that table does not
include misidentified species). Overall, 59,311 individuals were recorded flying at risk height. This
makes up 30.26% of all individual birds recorded throughout the reporting period.

Five species (the Great White Pelican, White Stork, Steppe Eagle, Steppe Buzzard, and Honey
Buzzard) account for around 93% of bird numbers. According to IUCN Red List of Threatened
Species (IUCN, 2019), out of the 21 species recorded, five are globally threatened; Egyptian
Vulture Neophron percnopterus (endangered), Steppe Eagle Aquila nipalensis (Endangered),
Eastern Imperial Eagle Aquila heliaca (Vulnerable), Greater Spotted Eagle Clanga clanga
(Vulnerable) and Sooty Falcon Falco concolor (vulnerable), while one species is Near Threatened;
Pallid Harrier Circus macrourus. The remaining species are evaluated as Least Concern.

From now on in the analyses, all individuals that have not been identified to species level, e.g.
those classified as eagle sp., “harriers”, “buzzard species”, have been removed. The reason for this
is because potential misidentification and assignment to erroneous groups.

Overall, we have a series of species that migrate in very large groups but occurring from time to
time like the Great White Pelican, and the White Stork. Others migrate more frequently like the
Honey Buzzard, Black Kite or Steppe Eagle and S. Buzzard also forming groups. Other species
migrate solitary like the Short-toed and Booted eagles. Finally, there are occasional ones like the
Osprey or the Sooty Falcon.



Table 3: A Summary of the Bird Observation Records during the Spring Season 2020

Species Name

Status according to IUCN Red List of
Threatened Species (2019)

National Status

ESIA

spring 2020

% of individuals flying

# records # individuals at risk height
Egyptian Vulture Endangered Passage migrant
9vp J 9 9 41 58 12.07
Neophron percnopterus
Black Kite Least Concern Passage migrant
753 6,711 22.44
Milvus migrans
Ospre Least Concern Passage migrant
prey 9 9 6 6 33.33
Pandion heliaetus
European Honey-buzzard Least Concern Passage migrant
255 6,728 8.77
Pernis apivorus
Booted Eagle Least Concern Passage migrant
99 131 19.08
Hieraaetus pennatus
Steppe Eagle Endangered Passage migrant/
PP 9 J 9 9 709 4,581 11.64
Aquila nipalensis winter visitor
Eastern Imperial Eagle Vulnerable Passage migrant
13 19 5.26
Aquila heliaca
Greater Spotted Eagle Vulnerable Passage migrant
19 21 4.76
Clanga clanga
Lesser Spotted Eagle Least Concern Passage migrant
82 173 7.51
Clanga pomarina
Western Marsh-harrier Least Concern Passage migrant
14 16 11.64
Circus aeruginosus
Montagu's Harrier Least Concern Passage migrant
5 5 80.0
Circus pygargus
Pallid Harrier Near Threatened Passage migrant/
21 26 50.0
Circus macrourus winter visitor
Short-toed Snake-eagle Least Concern Passage migrant/ 264 523 16.48




Species Name

Status according to IUCN Red List of
Threatened Species (2019)

National Status

ESIA

spring 2020

% of individuals flying

# records # individuals at risk height
Circaetus gallicus summer breeder
Eurasian Sparrowhawk Least Concern Passage migrant
20 36 16.67
Accipiter nisus
Levant Sparrowhawk Least Concern Passage migrant
2 198 0.00
Accipiter brevipes
Long-legged Buzzard Least Concern Passage migrant/
9-1e99 9 9 71 149 10.74
Buteo rufinus winter visitor
Steppe Buzzard Least Concern Passage migrant
1087 24,482 12.54
Buteo buteo vulpinus
Sooty Falcon Vulnerable Passage migrant/ 1 1 100
Falco concolor summer breeder
White Pelican Least Concern Passage migrant
27 19,616 73.67
Pelecanus onocorotalus
Black Stork Least Concern Passage migrant
69 3,202 22.44
Ciconia nigra
White Stork Least Concern Passage migrant
177 127,607 29.16

Ciconia ciconia




Spatial distribution of birds flying at risk height over observation points

With the raw data we cannot compare the number of birds passing per OP. The longer the time
spent monitoring, the higher chance of recording more birds and species. This is more noticeable
for the most elusive birds or those migrating in lower numbers. Thus, we had to transform the raw
numbers from Table 23 (all species pooled) into passing rates, as birds seen per observation time
for comparisons. We obtained a rate (birds /hr) that allowed us to see that the central part of the
Project footprint had the higher passage of birds in the spring 2020; mainly OPs 2, 4 and 7 - check
Figure 28 below. This is a figure for 2020, meaning that this is not a fixed movement every year.
Later studies should demonstrate or if, after building the wind farm, the birds shift or react to its
presence. All the remaining OPs showed similar overall passing rates.
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Table 4: Distribution of Records Across the Observation Points

oP risk number of number of % birds at
records birds risk
1 no risk 203 3,754
risk 74 1,046 21.79%
2 no risk 210 7,080
risk 108 4,680 39.80%
3 no risk 389 17,468
risk 129 2,352 11.87%
4 no risk 468 31,165
risk 93 5,387 14.74%
5 no risk 274 5,675
risk 104 3,797 40.09%
6 no risk 288 13,626
risk 155 9,887 42.05%
7 no risk 618 45,814
risk 176 9,946 17.84%
8 no risk 482 12,133
risk 127 22,216 64.68%
Totals 3,898 196,026




Figure 28 shows the spatial distribution of the above-mentioned numbers. However, if most of the
birds pass through OPs 2, 4, and 7 it does not mean that more birds were at risk. For this, we must
calculate the same passing rate but only considering risk flights.

Looking at the spatial distribution of the number of birds on passage over the Project site as a
whole and building on the collective humbers of birds on passage as recorded from the OP, it can
be clearly seen that the eastern part of the Project site has higher number of passage while the
numbers continue to decrease heading northeast while the north-eastern part of the Project site
had the lowest humbers of birds passage. At the same time, it can be noticed that the eastern part
of the Project site had a higher percentage of birds flying at risk height with the south-eastern part
having the highest percentage of almost half the birds flying at collision risk height.
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Figure 3: Areas of Bird Passage Based on the Overall Number of Birds recorded across the
Project Site during the spring season of 2020

For the overall risk, however, risk passing rates remain almost equal throughout the Project area
except for OP8. Reason for this is one species, the White Stork that accounted for 15,551 individuals
in the 2020 migratory season for such point.
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Figure 4: Mean passing rates (birds/hr.) plus standard errors per Observation point for risk and
non-risk flights



Distribution of species flying at risk height

Table 25 below shows the numbers of individuals at risk and non-risk height per OP plus the
percentage of birds flying at risk height.

As mentioned earlier, there were five species that comprise the bulk of the birds recorded during
the spring season survey. Nevertheless, the species with the highest number of individuals
recorded is White Stork Ciconia ciconia with a total of 127,607 birds, making up 65.1% of the total
birds. The second most abundant species is the Steppe Buzzard Buteo buteo with a total of 24,482
birds (12.49%). The third species is the Great White Pelican (19,616 birds representing 10.01%).
At lower numbers but representing > 1% of recorded individuals there were the Honey Buzzard
(6,728), Black Kite (6,711), Steppe Eagle (4,581), and the Black Stork (3,202 birds).

There were a second group of species exceeding 100 individuals. They migrate solitary or in very
small groups: Short-toed, Booted, and Lesser Spotted eagles and Long-legged Buzzard. The Levant
Sparrowhawk falls within this group but is a species that does migrate in groups. The reason of the
low numbers could be a true lack of the species due to ecological requirements that make it migrate
over other regions or a lack of detectability by observers. This is one of the smallest sized species,
and therefore could be subject to less detectability by observers. As a general rule, none of the
pre-construction bird studies at wind farms consider the distance at which observers detect target
species. Because of its size, it could be less recorded compared to other large soaring birds and
the reason of lower numbers.

Finally, species of great concern migrate in reduced numbers, less than 100 birds over the 91 days
of the migratory season (Egyptian vulture, Pallid Harrier or Greater Spotted Eagle). These are
species that fly mostly individually or in groups 1-3 individuals.



Table 5: Species Numbers and Percentages of Total Numbers at Collision Risk Height at the Different Vantage Points

OBSERVATION OP1 OP2 OP3 OP4
POINT
SPECIES ris n n % at n n % at n n % at n n % at
k recor | individu risk recor | individu risk recor | individu risk recor | individu risk
ds als ds als ds als ds als
White Stork nr 6 424 9 5107 12 13537 21 20969
r 4 605 58.79 6 2378 31.77 6 1635 10.78 6 4950 19.10
% % % %
Black Kite nr 36 230 44 354 84 721 76 936
r 6 11 4.56% 20 197 35.75 29 110 13.24 26 93 9.04
% % %
Black Stork nr 41 5 15 3 36 13 670
r 7 14.58 5 1443 98.97 0 0.00% 3 28 4.01
% % %
Booted Eagle nr 3 3 10 18 5 6 10 15
r 0 0.00% 0 0.00% 2 2 25.00 2 3 16.67
% %
Common Kestrel nr 0 0 0 3 10
r 6 6 100.00 7 7 100.00 4 4 100.00 1 1 9.09
% % % %
Eastern Imperial | nr 1 1 0 1 1 3 5
Eagle r 0 0.00% 0 0 0.00% 0 0.00
%
Egyptian Vulture nr 5 6 1 1 5 6 2 5
r 0 0.00% 1 1 50.00 1 1 14.29 1 1 16.67
% % %
Eurasian nr 1 1 0 0 5 12
Sparrowhawk r 0 0.00% | 0 0 2 2 14.29
%
European Honey | nr 19 193 13 462 8 114 27 1640
Buzzard r 3 17 8.10% | 13 48 9.41% | 16 167 59.43 | 14 131 7.40
% %
Great White Pelican | nr 1 1500 0 0 1 500
r 1 150 9.09% 2 330 100.00 1 57 100.00 1 50 9.09

%

%

%




Greater Spotted | nr 1 1 1 1 1 1 2 3
Eagle r 0 0.00% 0 0.00% 0 0.00% 0 0.00
%
Lesser Spotted | nr 3 4 4 7 7 10 15 34
Eagle r 0 0.00% 0 0.00% 0 0.00% 1 3 8.11
%
Levant nr 0 0 0 0
Sparrowhawk r 0 0 0 0
Long-legged nr 5 8 6 22 8 22 9 30
Buzzard r 1 2 20.00 4 5 18.52 1 1 4.35% 2 3 9.09
% % %
Montagu's Harrier nr 0 0 0 0
r 0 0 0 0
Osprey nr 0 0 0 1 1
r 0 0 0 1 1 50.00
%
Pallid Harrier nr 1 1 1 1 1 1 3 7
r 0 0.00% 3 3 75.00 3 3 75.00 3 3 30.00
% % %
Short-toed Snake | nr 9 13 22 40 32 62 39 107
Eagle r 4 7 35.00 9 14 25.93 6 8 11.43 4 5 4.46
% % % %
Sooty Falcon nr 0 0 0 0
r 0 0 0 0
Steppe Buzzard nr 61 1019 47 783 129 2490 106 4888
r 32 194 15.99 24 176 18.35 41 295 10.59 13 75 1.51
% % % %
Steppe Eagle nr 37 141 44 201 85 451 108 963
r 13 44 23.78 8 48 19.28 18 68 13.10 11 35 3.51
% % % %
Western Marsh | nr 1 1 0 0 2 2
Harrier r 3 3 75.00 3 4 100.00 0 1 1 33.33

%

%

%




Continued...

OP5 OP6 OP7 OP8
SPECIES ris n n % n n %o n n % n n % at
k recor | individu | atrisk | recor | individu | atrisk | recor | individu | atrisk | recor | individu risk
ds als ds als ds als ds als
White Stork nr 4 865 15 7917 23 36805 17 4778
r 8 2297 72.64 12 8576 52.00 12 6031 14.08 16 10733 69.20
% % % %
Black Kite nr 49 568 69 438 118 1223 92 735
r 19 83 12.75 26 187 29.92 27 484 28.35 32 341 31.69
% % % %
Black Stork nr 2 3 9 165 14 582 59
r 1 10 76.92 3 84 33.73 0 0.00% 59 50.00
% % %
Booted Eagle nr 8 12 4 4 24 27 17 21
r 2 2 14.29 3 4 50.00 8 13 32.50 1 1 4.55
% % % %
Common Kestrel nr 1 1 0 1 1 1 1
r 7 7 87.50 10 11 100.00 7 8 88.89 7 7 87.50
% % % %
Eastern Imperial nr 3 7 1 1 1 1 2 2
Eagle r 0 0.00% 0 0.00% 1 1 50.00 0 0.00
% %
Egyptian Vulture nr 3 3 2 2 10 19 7 9
r 2 2 40.00 0 0.00% 1 2 9.52% 0 0.00
% %
Eurasian nr 0 7 15 1 1
Sparrowhawk 7 0 50.00 | 2 3 1667 | 0 0.00
% % %
European Honey nr 10 85 17 129 44 2392 35 1123
Buzzard r 3 5 5.56% | 16 80 38.28 6 26 1.08% | 11 116 9.36
% %
Great White Pelican | nr 0 1 2500 3 315 1 350
r 3 760 100.00 3 156 5.87% 3 2370 88.27 6 10578 96.80

%

%

%




Greater Spotted nr 2 2 2 2 4 4 5 6
Eagle r 1 1 33.33 0 0.00% 0 0.00% 0 0.00
% %
Lesser Spotted nr 10 21 2 2 17 55 16 27
Eagle r 0 0.00% | 2 3 60.00 5 7 11.29 0 0.00
% % %
Levant nr 0 0 0 2 198
Sparrowhawk r 0 0 0 0 0.00
%
Long-legged nr 4 6 8 13 7 11 12 21
Buzzard r 0 0.00% 1 1 7.14% 2 3 21.43 1 1 4,55
% %
Montagu's Harrier nr 0 0 0
r 0 1 1 100.00 2 2 100.00 50.00
% % %
Osprey nr 0 0 2 2 1 1
r 0 1 1 100.00 0 0.00% 0 0.00
% %
Pallid Harrier nr 0 0 0 2 3
r 2 2 100.00 1 1 100.00 0 1 1 25.00
% % %
Short-toed Snake nr 23 49 14 24 45 98 31 43
Eagle r 3 3 5.77% 7 10 29.41 13 36 26.87 3 3 6.52
% % %
Sooty Falcon nr 0 0 0 0
r 0 0 1 1 100.00 0
%
Steppe Buzzard nr 79 3027 84 2245 163 3275 132 3685
r 40 477 13.61 45 701 23.79 61 820 20.02 30 332 8.26
% % % %
Steppe Eagle nr 61 427 48 162 113 654 93 1049
r 13 148 25.74 21 66 28.95 21 82 11.14 15 42 3.85
% % % %
Western Marsh nr 0 0 0 1 1
Harrier r 0 1 1 100.00 | 1 2 100.00 | 1 1 50.00

%

%

%




Temporal distribution of records and individuals

To understand the migratory pattern, the data (number of birds) per week of observation was
analysed instead of the individual date. This is a common methodology for the migration studies
that provides a better understanding. Figure 30 below presents the number of birds migrating
through the study area since week #8 (around 20" February). March occupies weeks 13-14, and
April 14-18 and May 18-19 to 21. Overall, the peak of the migration occurs around weeks 16-17
(mid-April), the time coincident with White storks and Great White pelicans.
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Figure 5: Total Bird numbers per week along the migration season

For the mitigation purposes, there is an interest to know which species migrates when. The Figure
below shows the distribution of bird numbers for the Black Kite and Black Stork. Both share similar
patterns but kites have a smaller additional peak in week 11% (early March).
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Figure 6: Number of Black Kites and Black Storks per week, spring 2020

A different figure is that of the Honey and Steppe buzzards. The Steppe Buzzard extends its
migration over several weeks 9 to 17, whilst the Honey Buzzard is a late migrant, probably te
latest, that delays the passage till May. This is a very similar trend as it happens in the Western
Atlantic migration route.
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Figure 7: Number of Honey and Steppe Buzzards per week, spring 2020

Finally, we have another two eagle species, the Short-toed and the Steppe eagles. The Steppe
eagle has two peaks in early March, then a constant trend and another peak in mid-April, at the
same time of the White Stork and Pelicans as showed above.
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Figure 8: Number of Short-toed and Steppe eagles per week, spring 2020
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Figure 9: Number of Egyptian vultures per week, spring 2020

Figure 34 shows the migration numbers of the Egyptian vulture. This graph allows the explanation
in more details of the different migration of adult vs. immature or non-breeding birds. Adult birds
migrate earlier, as they must breed. The numbers of weeks 10 to 13-14 could belong to such group.
However, the non-breeding birds, without breeding requirement, do later as showed during weeks
16-18.

Related to time in the day, all species show a very similar mean and median passing times. Except
the Black Kite all the species migrate within a short confidence interval of time ranging from less
than one hour to around three hours. Interesting to see is the Black Kite for which the hours of
passage extend over a longer time interval from early morning to late evening. The table below
shows the mean and median passage times per species, to better show the preferred hours in the
observations. The quartile 25 and 75 reflect the time for which 25% and 75% of birds crossed the
project footprint.

Table 6: Mean time passage per species, confidence interval for the mean, number of
observations, median and Quartiles 25 and 75.

SPECIES mean | Confidence | Confidence n Q25 | Median Q75
+0T -95% +95%

Black Kite 13:55 7:17 20:32 751 9:28 10:28 11:30
Steppe Eagle 10:59 10:52 11:05 703 9:58 10:55 11:50
Short-toed Snake Eagle | 11:01 10:49 11:14 263 9:54 10:55 11:56
Lesser Spotted Eagle 10:48 10:27 11:09 82 9:40 10:37 11:35
Steppe Buzzard 10:54 10:48 11:00 1086 | 9:45 10:47 11:52
Great White Pelican 10:53 10:16 11:29 27 9:40 10:47 12:00
Long-legged Buzzard 10:49 10:28 11:10 71 9:58 10:33 11:37
Greater Spotted Eagle 10:42 10:05 11:19 19 9:40 10:40 11:18
Common Kestrel 10:23 9:48 10:57 55 8:35 9:41 12:03
Egyptian Vulture 10:57 10:31 11:23 41 9:57 10:50 11:30
Black Stork 10:58 10:33 11:23 69 9:43 10:45 11:38
White Stork 11:13 10:55 11:32 177 9:33 11:00 12:33
Eastern Imperial Eagle 11:07 9:39 12:35 13 8:55 10:48 12:28
Western Marsh Harrier 10:06 8:53 11:19 14 7:59 9:51 11:02
Booted Eagle 10:44 10:24 11:04 99 9:30 10:37 11:52
Montagu's Harrier 7:44 6:28 9:00 5 7:00 7:25 8:48
Pallid Harrier 11:14 10:05 12:23 21 9:20 10:59 13:01




Eurasian Sparrowhawk 11:36 10:33 12:38 20 9:44 11:27 13:11
Osprey 10:30 8:11 12:48 6 8:56 9:45 11:10
European H. Buzzard 9:39 9:29 9:50 254 8:35 9:40 10:39
Pallid/ Montagu's 11:58 - - 1 11:58 11:58 11:58
Harrier

Levant Sparrowhawk 11:15 10:36 11:53 2 11:12 11:15 11:18

Flight direction for bird individuals

As expected in a spring migration survey, the general direction of birds recorded was generally
northward. More than 59% of the birds recorded were flying northwest while almost 32% were

flying northeast.
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Figure 10: Flight Direction of Birds Recorded during the Survey

Birds Behaviour

Documenting the behaviour of birds during in-flight monitoring would normally provide figures that
far exceed the total number of the birds recorded. This is due to the fact that birds could display
one or more behaviours. The largest number of birds showing a single behaviour were 152,773
birds gliding followed by 137,704 soaring, see table below. All soaring birds were showing the
combined behaviour of soaring and gliding while passing through the Project site. Not all records
have been used for the table below.

Table 7: Number of Birds Recorded According to Behavior

Behaviour Number of No. of
Records Individuals
Active Flight 1801 107909
Gliding 3532 152773
Soaring 2459 137704
Resting / Landing 15 176




Baseline Assessment for in-flight movement of soaring birds during the autumn season
of 2020

Species records and individuals

During the autumn season, 16 species were recorded with a total of 18,319 birds and 810 records,
see table below. Three species were recorded at large numbers as to be considered of greater
collision risk (W. Stork, GW Pelican & H. Buzzard) > 1,000 birds. These three species comprised
around 98% of the total birds.

White Stork | —————

Western Marsh Harrier

Steppe Buzzard |
Short-toed eagle |
Pallid Harrier |
Montagu's Harrier |
Lebant Sparrowhawk |

Great White Pelican |
Honey Buzzard ;
Booted eagle |

Black Stork |
Black Kite 11

0% 10% 20% 30% 40% 50% 60%

Figure 11: Percentages over the total number of individuals recorded

By large, the White Storks and the Pelicans outnumber all the remaining species (>40% of the
individuals).

Spatial distribution of birds flying at risk height over observation points

As we did for the spring, the passing rates were used instead of the total counts, as the monitoring
time was not equally distributed over the OPs. OPs 2 and 5 had the higher passing rates.

16

birdshr: F(7;731) = 0.64; p = 0.71;
KW-H(7;739) = 41.52; p < 0.001
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Figure 12: Bird per hour per OP in autumn 2020 after standardizing the raw bird nhumbers



OPs 2 and 5 are those located closer to the coast and also oriented to the north east, to the area
from where most of the birds could come after crossing the Red Sea. All the remaining OPs had
similar passing rates. The table below shows the number of birds and records at risk or non-risk
height per OP.

Table 8: Overall distribution of Records and Individual Birds across OP

oP Risk (r) n number of | % birds
records birds at risk
1 nr 56 682
r 38 1109 61.92%
2 nr 69 890
r 78 3537 79.90%
3 nr 64 663
r 23 484 42.20%
4 nr 47 1074
r 31 52 4.62%
5 nr 65 1464
r 51 5076 77.61%
6 nr 70 1248
r 41 446 26.33%
7 nr 11 688
r 47 309 30.99%
8 nr 35 423
r 37 126 22.95%

Opposite to what was recorded during the spring survey, looking at the spatial distribution of the
number of birds, it can be clearly seen that the north eastern part had the highest number of
passage, check figure below.



Table 9: A Summary of the Bird Observation Records During the Reporting Period of spring season 2020

Species Name

Status according to IUCN Red

National Status

ESIA - autumn 2020

List of Threatened Species % of
(2019) # individuals
£ TR individuals | flying at
risk height

Blgck Kltg Least Concern Passage migrant 56 93 74.2
Milvus migrans
Osprey Least Concern Passage migrant 1 1 100
Pandion heliaetus
European_Honey—buzzard Least Concern Passage migrant 546 7,651 222
Pernis apivorus
Booted Eagle Least Concern Passage migrant

; 4 5 60.0
Hieraaetus pennatus
Western Mar;h—harrler Least Concern Passage migrant 54 20 82.9
Circus aeruginosus
Mpntagu s Harrier Least Concern Passage migrant 26 29 86.2
Circus pygargus
Pallid Harrier Near Threatened Passage migrant/

. - . 13 17 58.8
Circus macrourus winter visitor
Short-toed Snake-eagle Least Concern Passage migrant/

. . 3 4 75.0
Circaetus gallicus summer breeder
Eurasian Sparrowhawk Least Concern Passage migrant 2 4 50.0
Accipiter nisus )
Levant Sparrowhawk Least Concern Passage migrant 1 1 0.0
Accipiter brevipes )
Steppe Buzzard _ Least Concern Passage migrant 10 17 29.4
Buteo buteo vulpinus
Sooty Falcon Vulnerable Passage migrant/ 2 2 50.0
Falco concolor summer breeder )
Crane Least Concern Passage migrant 1 16 0.0
Grus grus )
White Pelican Least Concern Passage migrant 11 1,133 83.7
Pelecanus oncrotalus
Black Stork Least Concern Passage migrant > > 0
Ciconia nigra
W'hlte' Stqu . Least Concern Passage migrant 13 9,130 90.3
Ciconia ciconia
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Figure 13: Areas of bird passage based on the overall number of birds recorded across the
Project site

Spatial distribution of species flying at risk height

As said previously, there are two species that make up almost 91.8% of the birds recorded. The
species with the highest number of individuals is White Stork Ciconia ciconia with a total of 9,130
(49.9%), while the second most recorded is European Honey-buzzard Pernis apivorus with a total
of 7,651 (and almost 41.8% of the birds counted).

Regarding White Stork Ciconia ciconia, a total of 7,285 birds of the species were recorded by the
eastern part of the Project site (79.8%). Out of those birds, a total of 7002 birds were flying at risk
height (96.1%). On the other hand, the birds that were recorded by the western part of the Project
site (1053 birds, 11.5%) had 453 birds flying at risk height (43.0% of birds recorded in this part
of the Project site). In total 81.6% of the white storks recorded at the Project site were flying at
risk height. In summary, the north-eastern part of the Project site has the highest collision risk
with the highest passage of white storks. Generally, the collision risk is moderate to high in the
north and northeast while collision risk and passage is at its lowest at the southwestern part of the
Project site.

The second most commonly species recorded is the European Honey-buzzard Pernis apivorus with
a total of 7,651 birds (41.8% of the total birds recorded). A total of 4,828 birds (63.1% of the total
of the species) were recorded in the eastern side of the Project site with around 24.2% of the birds
flying at collision risk height. The western part of the Project area had lower numbers of birds
passing through (1,976 birds making up 25.8% of total birds) but with a higher number passing at
collision risk height (30.4%). In summary, the eastern part had the highest numbers of passage
but with relatively moderate numbers passing at collision risk height while the western part had
lower number of birds passing but with a similar number passing at collision risk height.



Table 10: Species Numbers and Percentages of Total Numbers at Collision Risk Height at the Different Vantage Points

OP1 OP2 OP3 OP4
Species risk n n % risk n n % risk n n % risk n n % risk
record | birds record | birds record | birds record | birds
s s s s
Black Kite nr 1 4 5 3 4 3
r 1 2 66.67% 5 10 66.67% 0 0.00% 3 50.00%
Black Stork nr 0 1 1 0 0
r 0 0 0.00% 0 0
Booted Eagle nr 0 1 1 0 1 1
r 1 2 100.00 1 1 50.00% 0 0 0.00%
%
Common Crane nr 0 0 0 0
r 0 0 0 0
Eurasian Sparrowhawk | nr 0 1 1 0 0
r 0 1 1 50.00% 1 1 100.00 0
%
European Honey | nr 47 603 60 880 59 643 38 938
Buzzard r 20 241 | 28.55% 54 480 | 35.29% 9 19 2.87% 13 33 3.40%
Great White Pelican nr 0 0 1 15 1 120
r 1 58 1 13 100.00 0 0.00% 0 0.00%
%
Levant Sparrowhawk nr 0 0.00% 0 0 0
r 0 0 0 0
Montagu's Harrier nr 0 1 1 0 0
r 1 1 100.00 5 6 85.71% 0 4 4 100.00
% %
Montagu's/Pallid nr 0 0 0 0
Harrier r 0 ! 0 0 0
Osprey nr 0 0 0 0
r 0 0 1 1 100.00 0

%




Pallid Harrier nr 1 2 1 1 100.00 0 0
%
r 0 2 2 3 3 100.00 1 2 100.00
% %
Short-toed Snake | nr 0 0 0 1
Eagle r 2 3 100.00 0 0 0 0.00%
%
Steppe Buzzard nr 2 2 0 0 1 7
r 0.00% 1 2 100.00 0 1 12.50%
%
Western Marsh Harrier | nr 0 0
r 5 5 55.56% 19 100.00 7 100.00 7 100.00
% % %
White Stork nr 0 0 0 0
r 4 793 100.00 1 3000 100.00 3 453 100.00 0
% % %
(Cont...)
OP5 OP6 OP7 OP8
Species risk n n % risk n n % risk n n % risk n n % risk
record | birds record | birds record | birds record | birds
s s s s
Black Kite nr 3 5 5 5 0 1 1
r 11 23 82.14% 1 16.67% 7 16 100.00 8 14 93.33%
%
Black Stork nr 0 0 0 1 1
r 0 0 0 0 0.00%
Booted Eagle nr 0 0 0 0
r 0 0 0 0
Common Crane nr 0 0 0 0
r 0 0 1 16 100.00 0
%
Eurasian Sparrowhawk | nr 0 0 0 0




r 0 0 1 1 100.00 0
%
European Honey | nr 57 1175 62 1237 9 87 27 361
Buzzard r 30 466 | 28.40% 25 133 | 9.71% 22 259 | 74.86% 14 96 | 21.01%
Great White Pelican nr 0 50
r 2 580 | 100.00 4 297 | 100.00 0 0 0.00%
% %
Levant Sparrowhawk nr 0 0 0 1 3
r 0 0 0 0 0.00%
Montagu's Harrier nr 0 1 1 0
r 2 2| 100.00 2 60.00% 5 5| 83.33% 4 4 100.00
% %
Montagu's/Pallid nr 0 0 0 0
Harrier r 0 0 1 2 | 100.00 0
%
Osprey nr 0 0 0 0
r 0 0 0 0
Pallid Harrier nr 0 0 0 1 2
r 0 3 4 | 100.00 1 1| 100.00 0 0.00%
% %
Short-toed Snake | nr 0 0 0 0
Eagle r 0 0 0 0
Steppe Buzzard nr 1 1 0 0 1 1
r 1 1| 50.00% 1 1| 100.00 1 1| 100.00 0 0.00%
% %
Western Marsh Harrier | nr 2 2 0 0
r 66.67% 5| 100.00 7 | 100.00 9 9| 90.00%
% %
White Stork nr 1 280 0 600 0
r 1 4000 | 93.46% 1 2| 100.00 0 0.00% 1 2 100.00

%

%




Temporal distribution of records and individuals

As we did for the spring season the figures below show the migration pattern expressed over
weeks. The overall pattern revealed that most of the birds passed soon after starting the
monitoring in mid-August, with a peak during the last week of such month. This is caused by
the early migration of the White Stork.
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Figure 14: Number of all species per week, autumn 2020
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Figure 15: Number of Honey Buzzards and White Storks per week, autumn 2020

The figure above shows the graphs for the Honey Buzzard and the White Stork. Storks as said
before are the first to migrate. The Honey Buzzard passes in September, not doing later
anymore in the season.
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Figure 16 Number of Great White Pelicans per week, autumn 2020

The Great White Pelican exhibited two major peaks and a smaller one. Migration extends over
a longer period compared with the remaining species. It would be useful to record the age of
the birds to go deeper into this scheme.
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Figure 17: Number of Black Kites, some harrier species and the Steppe Buzzard per week,
autumn 2020

The figure above shows the Black Kite, three species of harriers (Montagu's, Pallid, and
Western Marsh), and the Steppe Buzzard. Numbers are small (< 40 individuals each) also
extending in August and September.

Related to timing there were variations in the observed migration times. Those soaring birds
seemed to select central hours in a day, when thermals are more predictable, compared to
species that are not so thermal dependent, like Honey Buzzards.

Table 11: Mean time passage per species, confidence interval for the mean, number of
observations, median and Quartiles 25 and 75

Species Mean | Confidence | Confidence n Q25 Median Q75

-95% +95% records
Black Kite 12:11 11:29 12:53 56 10:10 13:04 14:06
Black Stork 13:30 14:01 17:01 2 11:20 13:30 15:40




Booted Eagle 12:48 10:37 14:58 4 11:53 13:10 13:42
European Honey 16:35 7:51 1:20 542 10:20 12:36 14:07
Buzzard

Great White Pelican 10:34 9:08 12:00 11 8:32 10:22 12:41
Levant Sparrowhawk 15:50 1 15:50 15:50 15:50
Montagu's Harrier 9:10 8:12 10:07 26 7:27 8:07 10:23
Pallid Harrier 11:10 9:14 13:07 13 8:03 9:42 14:40
Short-toed Snake 12:43 9:40 15:45 3 11:57 12:05 14:08
Eagle

Steppe Buzzard 12:08 8:57 15:20 9 10:32 14:25 14:35
Western Marsh Harrier 10:17 9:26 11:07 53 7:45 9:00 13:12
White Stork 10:45 8:44 12:46 13 7:58 8:32 14:11

Flight direction for bird individuals

As expected, the general direction of birds recorded was generally southward. More than 52%

of the birds recorded were flying southwest; around 45% were recorded flying southeast.

10000
NW 8000
6000
4000

2000

SW

N

NE

SE

Figure 18: Flight Direction of Birds Recorded during the autumn survey

Birds Behaviour

As mentioned earlier, documenting the behaviour of birds during in-flight monitoring would
normally provide figures that may exceed the total number of the birds recorded. This is
because birds could exhibit more than a single behaviour. The largest number of birds showing




a single behaviour were 17,524 birds gliding followed by 17,249 in active flight, see table
below. Birds showing soaring behaviour were also recorded in high number reaching up to
16,996. These are all high numbers for all behaviour and makes up a high percentage of the
total birds recorded which shows that most of the birds flying over the Project site were
showing a combination of the three main behaviour classes while passing through; soaring,
gliding and active flight.

Table 12: Number of Birds Recorded According to Behavior

Behaviour N:;gﬁ;:f No. of Individuals
Active Flight 622 17,249
Gliding 579 17,524
Soaring 575 16,996
Resting / Lgndlng / 27 91
Roosting

1.2 Birds

This Section identifies the anticipated impacts on birds (avi-fauna) from the Project
throughout its various phases. For each impact, a set of management measures (which could
include mitigation and monitoring measures, additional requirements, etc.) have been
identified to eliminate or reduce the impact to acceptable levels.

Before discussing the outcomes of the above, it is important to state that the potential impact
of wind turbines on birds is considered one of the key issues related to wind farm
developments which must be thoroughly addressed within the ESIA.

1.2.1 Potential Impacts during the Construction Phase

Site preparation activities which are to take place onsite by the EPC Contractor for installation
of the wind turbines and the various Project components to include substation, transmission
cables, access roads and internal road network, buildings, etc. are expected to include land
clearing activities, levelling, excavation, grading, etc.

Such activities in particular could impact avi-fauna which use the site for foraging and as a
breeding ground- to include soaring and non-soaring resident and migratory species.
Generally, such construction activities would not result in any major alteration of the site’s
habitats and thus would not affect the foraging and feeding area of such species, given that
such activities are limited to the relatively small individual footprint of these facilities and
where the actual area of disturbance is relatively minimal. The Project site is considered of
low ecological significance due to its natural setting; characterised by being heavily degraded
and arid.

On the other hand, there are additional potential impacts during the construction phase on
breeding birds within the site. Construction activities could disturb existing habitats of birds
breeding and within the Project site. Such potential impacts are created during the
construction phase only and thus are of long-term duration. However, such impacts are
considered of negative nature and of a low magnitude given that the construction activities’
actual area of disturbance is relatively minimal. In addition, given that breeding activities are
likely within the Project site, the receiving environmental is determined to be of a medium
sensitivity. Given all of the above, such an impact is considered to be minor significance.

Mitigation Measures the Developer/EPC Contractors



= Implementation of proper housekeeping measures to reduce impacts including:

- Restrict activities to allocated construction areas only, including movement of workers
and vehicles to allocated roads within the site and prohibit off-roading to minimize
disturbances.

- Prohibit hunting of birds at any time and under any condition by construction workers
onsite.

- Implement proper measures, which would prevent attraction of birds to the site. This
includes measures such as prohibiting illiterate dumping and ensuring waste streams are
disposed appropriately in accordance with the measures identified in “Section Error!
Reference source not found.”.

- Avoid unnecessary elevated noise levels at all times. In addition, apply adequate general
noise suppressing measures. This could include the use of well-maintained mufflers and
noise suppressants for high noise generating equipment and machinery, developing a
regular maintenance schedule of all vehicles, machinery, and equipment for early
detection of issues to avoid unnecessary elevated noise level, etc.

Following the implementation of these mitigation measures, the significance of the residual
impact can be reduced to not significant.

Monitoring and Reporting Requirement

The following summarises the monitoring requirements for the projects which must be
undertaken and which include:

= EPC Contractors to submit construction schedule and plan and demonstrate that
construction is planned to avoid areas of concern during breeding season.

1.2.2 Potential Impacts during the Operation Phase

Wind turbines are associated with impacts on birds from risks of collision and electrocution
for both migratory soaring birds (which could pass over the site during the spring and autumn
migration seasons) and resident soaring birds in the area. This section provides a qualitative
assessment of such impacts. As discussed previously, to determine the significance of an
impact it is important to understand the sensitivity of the receiving environment and the
magnitude of the impact both of which are discussed in further details below.

(i) Sensitivity of the Project Site

The baseline assessment that is included in the ESIA covers monitoring of two seasons; spring
and autumn seasons of 2020. Two seasons, spring and autumn 2021 will be covered in the
future. Although both seasons already covered were carried out extensively throughout both
seasons providing a comprehensive assessment of the status of bird migration at the Project
site, still, it is believed that further assessments of the two additional seasons will provide
even better understanding of the Project site regarding avifauna. It is well documented that
the area of the GoS has a much higher significance for passage migration during the spring
migration season and currently, it is believed that there is a very good understanding of the
avifauna of the site building on both seasons covered.

It should also be highlighted that in addition to being location along the Gulf of Suez, the
Project site overlaps with Gebel El Zeit Important Bird Area (IBA). The IBA consists of a narrow
100km long strip extending along the Gulf of Suez/ Red Sea Coast. The Gebel El Zeit area is



a very important migration corridor for soaring migrants, particularly birds of prey and storks.
Because of the geography of the Gulf of Suez as a whole and the micro-geographic
configuration of the Gebel El Zeit area, which is the narrowest point in the southern part of
the Gulf of Suez, over 250,000 White Stork Ciconia ciconia and many other migrant soaring
birds are funnelled through this stretch of coast on both spring and autumn journeys. Birds
of prey, storks and pelicans migrate through and usually land, rest or roost near the coastline
and on the surrounding desert plains and hills. Resting and roosting storks, especially, utilize
the two bays of Ghubbet El Zeit and Ghubbet EI Gemsa and the saltmarsh at Sabkhet Ras
Shukheir.

Gebel El Zeit itself serves as a stepping-stone for birds that make the crossing between the
western coast of the Gulf of Suez and south Sinai in spring. In autumn, the area is especially
critical as many birds, after crossing the Gulf of Suez, arrive tired, flying at low altitudes and
often land in large numbers. Almost all of the vast numbers of White Stork Ciconia ciconia
that migrate over South Sinai in the autumn (most of the world population) pass through the
Gebel El Zeit area.

Based on the above, it can be noticed that the Project site is part of the migration flyway but
it does not include any of the key habitats that are used by the migratory species for
roosting/resting on neither of the migration seasons. The area of overlap is a continuum of
the coastal area that extends all the way to the north all across the other wind power projects.
The figures recorded of the different species does not show that the project site in specific
presents any exceptional value for migratory birds that is related to the IBA. On the other
hand, comparing these results to other areas reveals that the Project site is part of the
intensive migration route extending along the Gulf of Suez.

Taking all the above into account and based on the findings of the autumn season survey, the
receiving environment is considered of high sensitivity.
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Figure 19: Location of the project site in relation to Gebel El Zeit IBA showing the area of
overlap

(ii) Magnitude of the Impact

Collision of migratory and resident soaring birds with wind turbines is expected. Based on the
assessments that were carried for in-flight monitoring of soaring birds, certain species have
shown a higher probability of flying at collision-risk height during certain periods of the year.
Generally, to determine the magnitude of the impact, three main factors are considered,
which are:

1. The numbers of birds of different species recorded within the Project site and the numbers
of these species flying at collision risk height;

2. The conservation status of the species (international IUCN status and local status and
importance);

3. The avoidance behaviour and collision risk of recorded species. The analysis was a
comparative one in order to identify species that were recorded to have a higher number
of collisions and electrocutions and compare them with the species recorded in the Project
site.

Before producing any Collision Risk Modelling (CRM) analysis we must be aware of the main
conclusions of the pre-construction bird monitoring for the migratory birds:



*» There are different migration patterns: spring versus autumn.
= Differences refer to the number of birds, species present, and routes.

* The observed pattern in 2020 is a snapshot of this year, with potential yearly variations
depending from many factors. Indeed, Camifia (2021) has showed how weather variables
may affect flying heights, which are also species dependent.

* The area lies within a Flyway but it is not a bottleneck: This means that birds may move
across the region without a defined path, as they do not have landscape constraints. The
observations from the OPs reflect a picture of the year of analysis but not a common
behavioral repeated every season and year.

* Because of the above, it does not make sense to calculate specific Collision Risk per turbine
or Observation Point. On a second, third or whatever year, times spent through a specific
rotor swept area may change.

= Bird numbers remain quantitative and qualitative constant either in autumn or spring, at
least for the most common and numerous species throughout other nearby wind farm
such as RSWE, Lekela, or Amunet projects.

We have first compared the collision rates with the migratory numbers for the same species
that crosses from Africa to Europe at the Strait of Gibraltar in Southern Spain - check figure
below. There are species for which percentage of collisions is higher compared to the
populations migrating (E. vulture, Montagu ‘s Harrier, Short-toed snake and Booted eagles).
Others collide less that the percentage passing (Honey Buzzard). A third group are the Black
Kite and the White Stork, for which there are collisions but at medium level compared to the
passing numbers.
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Figure 20: Percentage of migrating birds in spring and autumn at the strait of Gibraltar and

percentage of collisions

In other studies (pers. Obs.) rather stable fatality rates for the same species were recorded
across multiple locations and turbine numbers. The number of fatalities increases mainly due

to more turbines but there is not an additive fatality rate.



The risk analysis conducted follows the Scottish Natural Heritage (SNH) Collision Risk Model
(SNH 2000, 2010), which is the standard CRM approach adopted by previous studies
conducted in the Gebel El Zeit area. In Spain, some studies have demonstrated the lack of
predictions between pre and post construction monitoring studies, also related to collision
findings (Ferrer et al. 2014).

Up to now, there is only one CRM produced as part of the ESIA for the Lekela project. After
applying the model we got similar collision rates to those for Lekela. Given the points above,
we have applied such fatality rates to the data of Amunet for spring and autumn.

Autumn

= For the autumn season, the CRM predicts that the total fatality without any mitigation
between 15 August - 5 November, would be around 29 to 75 birds, using at the avoidance
rates of 95% and 98)

» The fatality rate ranges 0.25 to 0.65 birds / turbine.
Spring
*» For the spring season, the CRM predicts that the total number of fatalities without any

mitigation measures within the study area (20 February - 15 May), would reach around
60 and 164 birds, using avoidance rates of 95% and 98%.

*» The fatality rate would range between 0.64 and 1.51 birds / turbine and year.

Additional surveys by the Consultant

The following identifies the mitigation and monitoring measures to be applied during operation
phase. This mainly includes the undertaking of in-flight monitoring for spring migration
season:

Following the implementation of these mitigation measures, the significance of the residual
impact can be reduced to not significant.

(i) In-flight monitoring during spring and autumn migration seasons

Following the same methods that were applied during the spring and autumn surveys of 2020,
in-flight monitoring should be carried out during spring and autumn 2021 in order to provide
a better and more accurate assessment of the level of use of the Project site by vulnerable
species. The data obtained from the studies presented in this document has provided a very
good understanding in order to provide solid recommendations about the potential impact of
the Project development on the avifauna using the location.

Mitigation and Monitoring Measures

(i) Avi-Fauna Monitoring and On-Demand Turbine Shutdown

Monitoring during the operation of the wind farm must be completed in order to inform the
actual impact caused by the wind farm on resident and migratory birds. The monitoring must
be undertaken with the primary objective of collision avoidance but also secondary for
migration monitoring behaviour.

Monitoring must take place during the spring migration season (from late February until mid-
May) and autumn migration season (from mid-August till mid-November). Throughout these
periods, monitoring must take place continuously on a daily basis.



Depending on the detailed findings of the follow-up in-flight monitoring, a detailed survey
design will be prepared for the Radar-assisted Shutdown On-demand. Also, based on the
accumulated findings of the assessments of the various seasons, the highest areas of
sensitivity would be identified and key species of concern will be further identified so that they
can be considered during the shutdown on-demand procedures.

(ii) Avi-Fauna Carcass Search during Operation

During the operation phase, mortality rate surveys must be undertaken through carcass
search surveys covering the entire wind farm. The carcass search will demonstrate the
effectiveness of mitigation measures such as turbine shut down and allow an estimation of
the annual number of bird deaths caused by the turbine.

a. Carcass Search Surveys

Carcass search surveys shall be carried out by the beginning of the operation phase on a
weekly basis during the spring and autumn migration season and twice per month during the
summer and winter season. A plot area of 100mX100m would be set around each turbine to
search for carcasses. The plot will be covered with search transects 10 m apart, with the
searcher looking 5 m on either side.

All found carcasses must be recorded in a log sheet with information to include the following:
species, sex, age, condition, cause of death (to the greatest extent possible), coordinates,
date, and photos as appropriate, condition (intact, scavenged, feather spots, etc.)

An annual report must be prepared with the results and outcomes to complement the report
prepared for the migration monitoring as discussed earlier.

The above carcass search surveys must be undertaken during the first 3 years of operation.
After the third year, the carcass search survey will be reviewed and re-evaluated. For
example, based on the results it could be decided that autumn surveys should be discontinued
or its frequency reduced due to absence of carcasses recorded.

b. Carcass Removal and Searcher Efficiency Bias Trials

Before commencement of the avi-fauna carcass search during the operation phase, a carcass
removal and searcher efficiency trial test must be undertaken. The objective of this test is to
factor and adjust for carcasses that are removed from the Project site from external factors
(such as animals that might feed on such carcasses) as well as for searcher efficiency in
locating carcasses.

Also, a carcass removal and searcher efficiency bias trial shall be undertaken for the Wind
Farm in order to assess the efficiency of the carcass search team. This trial should factor and
adjust for carcasses that are removed from the Project site from external factors (such as
animals that might feed on such carcasses) as well as for searcher efficiency in locating
carcasses.

Carcasses will be placed and dispersed over the Wind Farm area, avoiding saturation, which
could attract animals to the site. They should be checked every day over fifteen days or until
the entire carcasses have been removed if earlier.

At the same time, searchers should not be familiar with carcass location and will perform the
carcass search annotating how many of the placed carcasses they find. After the trial of each



searcher, the carcasses will be checked again to see if they are still there (and were not
recorded by the searcher) or have been removed (by animals). Based on the above, the
carcass removal and searcher efficiency rates can be calculated.
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