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/. ENVIRONMENTAL AND SOCIAL
IMPACT ASSESSMENT

7.3 Biological Components

The Project Local Study Area (LSA) is characterized by a preponderance of modified habitats (89%),
predominantly comprising residential areas. Within this landscape, natural habitats comprise 11% of the
LSA and are primarily characterised by riparian floodplain and gallery woodland (G1.2, 7%).

The SCC flora and fauna species identified within the LSA are presented in Table 7.1. These species were

assessed in accordance with IFC PS6 criteria.

Table 7.1

Species of conservation concern determined

within the Project LSA

, Global National . . Critical

Species IUCN IUCN Endemic | Lit./Obs. ‘ Habitat

Flora Symphytum . CR RR Lit. PCH
pseudobulbosum

Flora Trifolium pachycalyx | - DD RR Lit. -

Flora Ornithogalum . EN RR Obs. CH
pascheanum

Macroinvertebrate Bradyporus EN - - Lit. -
macrogaster

Amphibia Lissotriton kosswigi | VU - RR Lit. -

Reptilia Testudo graeca VU - - Lit. -

Reptilia Vipera barani NT - - Lit. -

Reptilia vVipera NT : : Lit :
transcaucasiana

Aves Aquila heliaca VU - Lit. -

Aves Oxyura leucocephala | EN - Lit. -

Aves Aythya ferina VU - Lit. -

Aves Streptopelia turtur VU - Lit. -

Aves Falco vespertinus VU - Lit. -

Aves Puffinus yelkouan VU - Lit. -

Mammalia Mlnlopteru_s_ VU - - Lit. -
schreibersii

Mammalia Vormela peregusna | VU - - Lit. -

Kocaeli North Light-Rail Transit (Kérfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 7.3
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Species :\LIJaCt:iISInaI Endemic | Lit./Obs. ﬁggﬁglt
Mammalia Lutra lutra NT - - Lit. -
Mammalia Rhinolophus euryale | NT - - Lit. -
Mammalia Rhinolophus mehelyi | VU - - Lit. -
Mammalia Myotis capaccinii VU - - Lit. -
Mammalia E:rrt?::ttglllljs NT - - Lit. -
Mammalia Plecotus austriacus | NT - - Lit. -

The sensitivity of the various biodiversity components is defined as follows:

>

Natural habitats are considered to have a Medium sensitivity.

=

Critical Habitats (CHs) are considered to have a High sensitivity.

The potential direct and indirect impacts are considered for Modified Habitats (MHs) and Natural Habitats
(NHs) and the resulting residual impacts vary according to their characteristics.

The impact assessment for biodiversity follows the semi-quantitative method described in the Impact
Assessment Methodology (Chapter 5), which is briefly summarised here. An impact value for each factor
affecting a biodiversity feature is calculated by summing scores for impact criteria such as duration and
intensity and multiplying by the sensitivity of the biodiversity feature. The sensitivity scale is provided in
the IA Methodology Chapter, and Sensitivity rankings are provided above.

Critical Habitats (CHSs) identified within the LSA are triggered by flora species.

Project actions leading to direct and indirect impacts as well as the potentially affected biodiversity
components have been outlined in previous Chapters and are further explored below. Impacts on
biodiversity, including flora, fauna and habitats, are assessed in Section 7.3.1 for the construction phase,
in Section 7.3.2 the operation phase, and in Section 7.3.3 for the decommissioning and closure phase.

Specific impacts on Critical Habitats are discussed in depth in Sections 7.3.1.3. and 7.3.2.2 for the
construction and operation phases, respectively.

Avoidance, mitigation and rehabilitation are proposed in this section according to the mitigation hierarchy
principle. Monitoring measures are also proposed.

7.3.1 Construction Phase

7.3.1.1 Impact Factors

The potential impact factors from Project activities potentially affecting biodiversity components during the
construction phase are listed in Table 7.2.

Kocaeli North Light-Rail Transit (Kérfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 7.3
2026-05-13 | 25753037_Final_Rev00 8
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Table 7.2

Project actions

Project Actions and Related Impact Factors

During Construction Phase

‘ Impact factors

A Vegetation Clearance A Vegetation and soil (including topsoil) removal
A Topsoil/ Soil Removal A Emission of noise and vibration
A Surface levelling and grading (including A Emission of pollutants to air
demolition of existing structures) A Modification in road traffic
A i i - . . . . .
Tunnel excavations and construction of the A Accidental introduction and dispersal of alien
metro tunnels .
_ species
A Construction of the above ground structures, . . : .
. . : : Disruption of access to ecosystem services
engineering structures, railway and stations
A Construction of the temporary and associated
facilities (if any)
A Modification in road traffic
A Transportation of construction materials A Emission of noise and vibrations
A Emission of pollutants to air
A Temporary stockpiling of material A Emission of pollutants to air
A Modification in road traffic

The Project comprises the construction of approximately 29 km of metro alignment, with a total of 58 km
(dual
Kartepe Districts of Kocaeli Province, and a storage and parking area for the trains. Since the metro
alignment will pass entirely underground beneath fully modified habitats, it has not been included within

of track install ati on

the Biological LSA.

track), i ncl udi

ng

To define the Project footprint, the permanent facilities (19 stations, a tunnel exit and a storage and
parking area) and the temporary facilities (such as camp sites, segment facility, and concrete batching
plant) were considered. All the impact factors identified above are described and discussed in the

following assessment.

Vegetation clear ance includes the removal of vegetation within the natural areas required for the
construction of the stations, the tunnel entrance/exit, the storage and parking area, and the temporary

facilities.

Topsoil/soil removal

water runoff and wind erosion.

Surface levelling and grading
Project will be constructed.

1. Vegetation and soil (including topsoil) removal

The areas affected by vegetation clearance and topsoil stripping will be limited to the temporary and
permanent construction areas located within natural habitats. For the natural habitat around the tunnel
exit and the storage and parking area, the Project footprint and a 25 m buffer were considered for the

Kocaeli North Light-Rail Transit (Kérfezray Metro) Project
Environmental and Social Impact Assessment Report
2026-05-13 | 25753037_Final_Rev00
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direct impact. For the 19 stations located in modified habitats, the direct impact will remain within the
Project footprint.

In natural habitats, construction activities will cause direct habitat loss and habitat fragmentation.
Vegetation within the construction footprint will be removed, and the topsoil will be stripped. The saill
will be excavated and transported to storage areas. In addition, the construction yard surface will be
levelled and compacted to prepare suitable ground for construction.

Floral species within the construction area will be directly affected by vegetation removal at the
beginning of construction works.

Vegetation removal may destroy suitable habitats for faunal species that use the impacted vegetation
for feeding, shelter or nesting. Local fauna may be directly impacted by vegetation clearance and soll
disturbance during site preparation. Species with low mobility (e.g., reptiles and amphibians) may be
unable to move away from construction activities. Species that rely on hiding strategies to escape
predators may also be accidentally killed during construction. Nesting sites may be destroyed, with
impacts depending on timing and species-specific reproductive strategies.

2. Emission of noise and vibrations

Activities such as surface levelling, transportation, and temporary stockpiling of materials are projected
to contribute to noise generation.

Noise and vibration emissions could indirectly lead to habitat degradation, as sensitive fauna species
may temporarily avoid the areas surrounding the sources of noise and vibrations. Noise has the
greatest effect on wildlife species that heavily rely on auditory signals for survival, particularly birds and
mammals. This can be especially true of impulsive noise events such as piling operations where there
is no acclimatisation to sudden noise events.

The effects of vibration on wildlife are poorly studied in the literature; however, avoidance behaviour
around the source of vibration is likely to occur in birds, reptiles, and amphibians (Borda de Agua et
al., 2017%). Birds and reptiles are highly sensitive to vibration (Shen, 19832) because low-frequency
noises can provide information about approaching predators and prey. Amphibians are also highly
sensitive to vibration (Lewis, 1985%); some species use low-frequency acoustic cues detected via
ground vibrations to communicate and to time their emergence from burrows (Dimmitt & Ruibal, 1980%).

Fauna species in the modified urban habitats have already adapted to noise and vibration. Therefore,
these impacts are mainly expected within the natural habitats. A significant impact is anticipated during
the breeding period of birds and mammals, as they may be startled by noise and vibration and could
potentially abandon their nests or mating grounds.

! Borda de Agua L., Barrientos R., Beja P. & Pereira H. (2017). Railway Ecology. 10.1007/978-3-319-57496-7.

2 Shen, J.-X. (1983). A behavioural study of vibrational sensitivity in the pigeon (Columba livia). Journal of Comparative Physiology A, 150(2),
1417 148.

3 Lewis, E. R., & Narins, P. M. (1985). Do frogs communicate with seismic signals? Science, 227(4683), 187-189.

4 Dimmitt, M. A., & Ruibal, R. (1980). Environmental correlates of emergence in spadefoot toad (Scaphiopus). Journal of Herpetology, 21-29
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Anthropogenic noise disturbance, for instance, has been observed to correlate with decreased
densities of breeding birds (Reijnen et al., 1995° Canaday and Rivadeneyra, 2001°). The effects of
noise disturbance from human activity on wildlife are mostly perceived over short distances in a
species-specific way (up to ~ 300 m, Reijnen et al., 1995% Canaday and Rivadeneyra, 2001°).
Therefore, using a precautionary approach, a 300 m buffer is considered around Project construction
footprint.

3. Emission of pollutants to air

Construction activities such as surface levelling, temporary stockpiling of excess excavation materials,
transportation of soil and construction materials, construction of facilities, pavement realization, and
heavy truck crossings are anticipated to generate pollutants, dust, and particulate matter emissions.

Dust generated from construction activities could have adverse effects on surrounding vegetation and
habitats due to continuous and substantial dust deposition. Specifically, dust emissions may impact
vegetation by covering leaf surfaces and altering soil composition and structure (Farmer, 1993"). Dust
can obstruct stomata on leaf surfaces, thereby affecting processes such as photosynthesis,
respiration, and transpiration, and may lead to symptoms of leaf injury. Consequently, plant productivity
may decline, resulting in a reduction in vegetation growth, abundance, and in the loss of species.

A clear guideline value to protect vegetation from dust is not available. Airborne soil dust is generally
characterised by its large particle size, which limits its ability to stay suspended in the air for extended
periods of time. Research conducted by the United States Environmental Protection Agency (US EPA)
indicates that 90% of all airborne dust particles settle back onto the earth's surface within 100 metres
from the point of emission, and over 98% settle within 250 metres. Nevertheless, in the presence of
powerful wind conditions, these effects could extend further.

Fauna species relying on habitats for food and shelter may also be indirectly impacted by habitat
degradation caused by dust emissions into the atmosphere and subsequent deposition, leading to
reduced habitat suitability for terrestrial wildlife. Additionally, direct effects on fauna species could occur
through the inhalation or ingestion of soil particles.

The dispersion of dust and particle matter, which occurs frequently but with low intensity, primarily
affects the area surrounding the Project footprint. This impact is limited to a harrow geographic extent
within a 100 m buffer. The reversibility of this impact factor is seen as being of short-term duration.

4. Modification in road traffic

Animals could be attracted to roads for a variety of reasons, and traffic can have an important influence
on wildlife species, their behaviour responses, and their distribution, thus on the use of space by local
populations (Jacobson et al., 20168,Clair & Forrest, 2009°): amphibians might be attracted by stagnant
water that forms at roadside or within the construction area; reptiles and other ectotherms go there to

5 Reijnen M.J.S.M., Veenbaas G. & Foppen R. (1995). Predicting the effects of motorway traffic on breeding bird populations. Wageningen,
IBN-DLO, 1998, 92 pp.

6 Canaday C. & Rivadeneyra J. (2001). Initial effects of a petroleum operation on Amazonian birds: Terrestrial insectivores retreat. Biodiversity

and Conservation. 10. 567-595. 10.1023/A:1016651827287.

7 Farmer A. M., The effects of dust on vegetation 8 a review. (1993). Environmental Pollution, Volume 79, Issue 1, 1993, Pages 63-75, ISSN
0269-7491, https://doi.org/10.1016/0269-7491(93)90179-R. (https://www.sciencedirect.com/science/article/pii/026974919 390179R)

8 Jacobson S., Bliss-Ketchum L., de Rivera C. & Smith W. (2016). A behavior-based framework for assessing barrier effects to wildlife from
vehicle traffic volume. Ecosphere. 7. 1-15. 10.1002/ecs2.1345.

9 Clair, C. S., & Forrest, A. (2009). Impacts of vehicle traffic on the distribution and behaviour of rutting elk, Cervus elaphus. Behaviour, 146(3),

393-413.
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bask in the sun; some birds use roadside gravel to aid their digestion of seeds; songbirds come to dust
bathe on dirt roads, where they are vulnerable to vehicles as well as predators; vultures, crows, foxes
and other scavengers seek out roadkill and often become roadkill themselves; mammals might be
attracted by organic waste or to de-icing salts, browsing herbivores are attracted to the vegetation of
roadside edge, rodents proliferate in the artificial grasslands of road verges, and many small mammals
find roads to be efficient travel ways.

During the construction phase, there will be a rise in the number of vehicles travelling within the
designated construction area and on the internal roads. This is because construction materials,
equipment, personnel, waste, and other materials need to be transported. Increased vehicular traffic
may result in direct mortality for fauna species and indirect habitat degradation.

In modified urban habitats within the city, no reptile or small mammal species of conservation concern
(SSC) were identified that would be significantly affected by increased traffic levels. However, in natural
habitats where new rail systems will be developed, the resulting increase in vehicle traffic may elevate
the risk of accidental collisions with fauna species. Such road kills can have a significant impact on
some wildlife populations, particularly lowzZnobility species. These include the identified reptile species
of conservation concern (Testudo graeca, Vipera transcaucasiana).

Using a precautionary approach, a 300 m buffer is considered around project facilities.

5. Accidental introduction and dispersal of alien species

The removal of natural vegetation cover and disturbance of soil could facilitate the spread of alien (non-
native) and/or invasive species, which are accidently introduced by vehicles such as cars, trucks, and
other heavy machinery used during construction or by the import of contaminated soils/aggregates. In
disturbed ecosystems, invasive alien species have a competitive edge (Rejmanek & Richardson,
2013%9). Once they enter a habitat, they can possibly alter its functionality and species composition,
including a limitation of local distribution of species which are considered a priority for local biodiversity
conservation (Chornesky & Randall, 2003'%). For example, the alteration in flora species community
could be of particular risk for the regional endemic flora species, which were observed within the LSA
by the expert botanist Prof. Hayri Duman during the field survey performed on in February 2026.

Local fauna species that depend on the ecosystems impacted by invasive alien species may also be
indirectly affected. The natural habitats within and around the Project footprint could experience a
decrease in biodiversity, potentially leading to the trivialization of the ecosystems, where more
dominant species may emerge.

Some invasive/problematic species can also cause structural damage to constructed surfaces,
conduits etc through, for example, rhizomal expansion and others can have human-health problems
associated with them such as phytotoxic saps and hyperallergenic pollen.

For these reasons, using a precautionary approach, a 100 m buffer around the Project facilities is
considered for this impact factor.

10 Rejmanek M. & Richardson D. (2013). Plant Invasions and Invasibility of Plant Communities. Vegetation Ecology: Second Edition.
10.1002/9781118452592.ch13.

11 Chornesky E. & Randall J. (2003). The Threat of Invasive Alien Species to Biological Diversity: Setting a Future Course. Annals of the
Missouri Botanical Garden. 90. 67. 10.2307/3298527.
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6. Disruption of access to ecosystem services

Ecosystem services are a topic that intersects biodiversity and social aspects. The impact assessment
for this component is therefore carried out in a qualitative manner, building on the results of the
biodiversity assessment and adding considerations from a social perspective, based on the outcomes
of the social impact assessment.

As described in Section 6.2.8 on Ecosystem Services, the Project Route passes close to several public
recreation areas and coastal open spaces that provide cultural ecosystem services, including
recreation, aesthetic value, and social gathering functions. However, ecosystem services such as
forest products, hunting resources, fishing, or irrigation water supply are not present within the Project
Aol. Ecosystem services, including biodiversity habitat and ecological connectivity, are also limited due
to the already fragmented and highly urbanized structure of the Project Route.

Along the Project route, the only natural habitat expected to be affected during the construction phase
is the G1.2 forest habitat. However, social research findings indicate that these forested areas are not
actively used by local communities for economic or social purposes (such as timber production,
livestock, or recreation).

Within all 34 neighbourhoods along the Project Route, multiple parks and recreational areas are
actively used by the public for socializati on
most of these areas will remain unaffected; however, parks and picnic areas in five neighbourhoods
(14.7%) may be partially affected due to station construction. The coastline in the Cumhuriyet
Neighbourhood, which holds regional importance and is heavily used by Kocaeli residents, is not
expected to be adversely affected and is anticipated to maintain its full recreational functions.

The P r ocpnstudtignsimpacts on social areas have been assessed under Section 7.2
ASoci oeconomic I mpact Assessment. 0

The effects of these impact factors on biodiversity, especially on natural habitats, are quantified and
discussed below. The areas potentially impacted are shown between Figure 7.1 to

Figure 7.10 , and their numerical estimation is presented in Table 7.3.

Direct and indirect impacts on EUNIS habitats calculated within the LSA for the construction phase were
assessed separately for the storage and parking area, because this area is entirely located within natural
habitats. This distinction was necessary since a 25 m buffer was applied to the project footprint when
calculating direct impacts within the natural habitat of the storage and parking area. For the modified station
areas and the temporary facility areas, the project footprint has been delineated for the direct impact.

Direct impacts will affect 1.7% of the total LSA, as these impacts are mainly concentrated on modified
habitats (43.5 ha). In the storage and parking area, direct impacts will occur only on natural habitats, and
this is expected to affect 16.8 ha (0.5% of the total LSA). The natural habitat type that will be most directly
impacted is mixed riparian floodplain and gallery woodland (G1.2, 15.3 ha). Within the LSA, 6% of the
G1.2 habitat will be directly impacted.

Indirect impacts within the 100 m buffer deriving from construction are estimated to affect 9.5% of the LSA,
and these impacts will be greater on modified habitats than on natural habitats (303 ha).

Kocaeli North Light-Rail Transit (Kérfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 7.3
2026-05-13 | 25753037_Final_Rev00 13
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Indirect impacts within the 300 m buffer deriving from construction could affect a total of 45.8% of the LSA,
as these impacts are expected to occur mostly on modified habitats (43%of the LSA). Within the same
300 m buffer, indirect impacts could potentially affect 2.8% (103 ha) of the total natural habitats, since the
majority of these impacts are expected on mixed riparian floodplain and gallery woodland (G1.2, 73 ha).

Kocaeli North Light-Rail Transit (Kérfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 7.3
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Table 7.3 Direct and indirect impacts on EUNIS habitats calculated within the LSA for the construction phase

Direct Impacts within the
Project Construction

Indirect Impacts within 200 m from Indirect Impacts within 300 m from

EUNIS Habitat Types the Project Construction Footprint the Project Construction Footprint

Footprint

Natural Habitats

E2.7-Unmanaged mesic 49.2 0.0 0.0 0.0 0.0 0.0 0.0
grassland

F6.2-Eastern garrigues 81.0 0.0 0.0 24 2.9 8.7 10.8
G1.2-Mixed riparian floodplain 2565 0.0 0.0 10 0.4 70 27
and gallery woodland

Subtotal 386.7 0.0 0.0 34 0.1 15.8 0.4
Modified Habitats

G3.P-Highly artificial 2793 | 11.7 4.2 46.0 16.5 147.7 52.9
coniferous plantations

12.1-Large-scale omamental | ;451 | 55 3.5 16.2 11.0 71.5 48.3
garden areas

I2.2—Smal|—s_cale ornamental 36.7 0.0 0.0 01 0.2 75 20.6
and domestic garden areas

J4.4-Airport runways and 2115 | 0.0 0.0 0.0 0.0 0.0 0.0
aprons

J4.7-Constructed parts of 6.5 0.0 0.0 0.0 0.0 1.7 26.7
cemeteries

J5.4-Highly artificial non- 125 |00 0.1 15 11.7 7.2 57.8
saline running waters

J4.2-Road networks 127.1 0.3 0.2 31.8 25.0 95.5 75.1
J4.3-Rail networks 23.7 0.0 0.0 3.2 13.6 10.8 45.5
J1.1-Residential buildings of | 4 5g7 5 | 151 11 144.6 9.1 864.8 54.1
city and town centres

Kocaeli North Light-Rail Transit (Kérfezray Metro) Project
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Direct Impacts within the

i . Indirect Impacts within 200 m from Indirect Impacts within 300 m from
Project Construction

EUNIS Habitat Types Footprint the Project Construction Footprint the Project Construction Footprint

J1.2-Residential buildings of | 575 5 | 4 5 05 13.7 5.0 68.4 25.0
villages and urban peripheries

J1.3-Urban and suburban

public buildings 4694 | 6.7 14 45.1 9.6 232.0 49.4
Subtotal 3,185.8 | 43.5 1.2 302.1 8.5 1,507.3 42.2
Total 3,572.5 | 435 1.2 305.5 8.6 1,523.0 42.6

Table 7.4 Direct and indirect impacts on EUNIS habitats calculated within the Storage & Parking Area for the construction phase

Direct Impacts within 25 m from Indirect Impacts within 100 m Indirect Impacts within 300 m

. the Project Construction from the Project Construction from the Project Construction
EUNIS Habitat Types Footprint Footprint Footprint
Natural Habitats
E2.7-Unmanaged mesic 49.2 1.6 3.2 6.5 13.1 21.1 42.8
grassland
F6.2-Eastern garrigues 81.0 0.0 0.0 0.0 0.0 0.0 0.0
G1.2-Mixed riparian
floodplain and gallery 256.5 15.3 5.9 24.4 9.5 65.8 25.7
woodland
Subtotal 386.7 16.8 0.5 30.8 0.9 86.9 2.4
Modified Habitats

Kocaeli North Light-Rail Transit (Kérfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 7.3
2026-05-13 | 25753037_Final_Rev00 16
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Direct Impacts within 25 m from Indirect Impacts within 200 m Indirect Impacts within 300 m
the Project Construction from the Project Construction from the Project Construction
Footprint Footprint Footprint

EUNIS Habitat Types

G3.F-Highly artificial 2793 | 0.0 0.0 0.0 0.0 0.0 0.0
coniferous plantations

I2.1-Large-scale ornamental 1481 0.0 0.0 0.0 0.0 0.0 0.0
garden areas

I2.2—Smal|—s_cale ornamental 36.7 0.0 0.0 0.2 0.6 6.4 175
and domestic garden areas

J4.4-Airport runways and 2115 | 0.0 0.0 0.0 0.0 18.1 8.6
aprons

Ja.7-Constructed parts of | ¢ ¢ 0.0 0.0 0.0 0.0 0.0 0.0
cemeteries

J5.4-Highly artificial non- 125 0.0 0.0 0.0 0.0 0.0 0.0
saline running waters

J4.2-Road networks 127.1 0.1 0.1 0.8 0.6 2.0 1.6
J4.3-Rail networks 23.7 0.0 0.0 0.0 0.0 0.0 0.0
J1.1-Residential buildings of | 1 547 5 | (¢ 0.0 0.0 0.0 0.0 0.0
city and town centres

J1.2-Residential buildings of

villages and urban 273.6 0.0 0.0 0.0 0.0 0.0 0.0
peripheries

J1.3-Urban and suburban 1,0 4 | 0.0 0.0 0.0 0.0 0.0
public buildings

Subtotal 3,185.8 | 0.1 0.003 10 0.03 26.5 0.7
Total 3,572.5 | 16.9 0.5 31.8 0.9 113.4 3.2

Kocaeli North Light-Rail Transit (Kérfezray Metro) Project
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Figure 7.3
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7.3.1.2 Mitigation Measures

The mitigation measures listed below follow the mitigation hierarchy and are proposed for the construction
phase for the entire area that will be disturbed by the Project:

Avoidance

Avoidance measures have been considered particularly during the design of the facilities, and include:

A

Minimization of the footprint of individual facilities.

Minimization

1) Vegetation and Soil (including topsoil) Removal

A

>

Minimizing disturbance to natural vegetation during construction activities and limiting it only to
areas where it is necessary. This involves clearly marking the boundaries of temporary and
permanent facilities to prevent the risk of footprint expansion. The metro line construction will
conduct underground and within modified habitats, and all station construction activities will also
occur entirely within modified habitats. Approximately 89% of the Project LSA is located within
modified habitats, resulting in very limited construction activity within natural habitats.

Reptiles will be captured and relocated to a suitable receptor site, no smaller than the capture site
and containing the same habitat characteristics and prey availability, at a minimum distance of 50
m from the Project footprint during construction phase. If necessary, the receptor site will be
enhanced to increase habitat suitability and holding capacity for relocated reptiles. If essential
works must be carried out in natural habitats during the winter hibernation period of reptiles, the
works area will be carefully inspected for hibernation burrows. If a hibernating reptile is discovered,
it will be carefully moved to an alternative undisturbed part of the site. If on-site relocation is not
feasible, the animal will be kept under care until it can be safely released the following spring.

To minimize the direct impact on fauna, biological surveys will be conducted before vegetation
clearance on natural habitats. These surveys will identify and relocate fauna species. An expert
wildlife ecologist will carry out pre-construction surveys in the areas to be cleared, not earlier than
7 days before the beginning of clearance activities. The survey will focus on fauna species with
limited mobility, such as reptiles and amphibians, that cannot escape construction activities. If any
of these species are observed, the ecologist will collect and translocate them to undisturbed sites
with similar conditions within the LSA. Temporary exclusion fencing will be installed around the
construction footprint to prevent relocated animals from reZntering the active work areas If active
bird nests are observed, the Project will wait for the natural fledging of hatchlings before proceeding
with vegetation clearance. If small mammal individuals are observed, the Project will apply a limited
but progressive disturbance over the course of at least one week to induce their autonomous
relocation.

Vehicle movement will be confined to the Project Area and existing roads connecting construction
sites with surrounding areas. Off-road driving will be strictly prohibited to prevent unnecessary
disturbance of natural vegetation. A speed limit of maximum 50 km/h will be established.

Within the Project footprint and the LSA, three flora Species of Conservation Concern (SCC) have
been identified, two of which trigger Critical Habitat criteria. Symphytum pseudobulbosum and
Trifolium pachycalyx were not observed during the field surveys; however, Prof. Duman confirmed

Kocaeli North Light-Rail Transit (Kérfezray Metro) Project
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that suitable habitat conditions exist for both species. Therefore, prior to vegetation clearance
activities, the presence of these species will be assessed within the G1.2 habitat during the
appropriate vegetation period. If confirmed, their seeds will be collected, and onZite conservation
areas will be designated. For Ornithogalum pascheanum, which was observed in the field by Prof.
Duman, bulbs will be collected at the end of April and relocated to suitable habitat areas for
conservation. Seed collection and conservation activities will follow the best practices established
by the Millennium Seed Bank. Seeds will be stored separately for each subzopulation and labelled
with clear, traceable identification codes. A portion of the collected seeds will be donated to the
Ankara Seed Bank, where they may be stored for conservation, used for scientific research, or
germinated, if needed, to support the establishment of new populations.

>

As the Project Area is largely located within modified habitats, topsoil stripping will only be
conducted in areas of natural habitat where a suitable soil layer is present prior to construction
activities. In such locations, the topsoil will be stripped, stored appropriately, and reused for
rehabilitation at the end of the construction phase. Topsoil storage areas will be clearly marked and
covered to protect them from runoff and wind erosion. If topsoil stockpiles are stored for more than
one year, they will be seeded using appropriate methods to prevent wind and rain erosion and to
protect organic matter content. Seeding of stockpile areas will favour fast£yrowing, groundZovering
flora species that can minimize soil erosion. Stockpiles will also be periodically checked for the
presence of propagules of invasive alien flora species (IAS).

A If signs of erosion are observed, engineering techniques will be implemented to stop erosion,
ensure soil protection, and support the development of natural vegetation. These may include, as
appropriate: erosion control mats, live crib walls, rock mattresses, hydroseeding, and afforestation
with appropriate species.

2) Emission of noise and vibrations

The same mitigation measures elaborated for Noise (Section 7.1.2) are applicable to these impact
factors. In addition, the following specific measures will be applied:

A The numbers and speed of vehicular movements on existing internal routes will be limited.
3) Emission of pollutants to air

The same mitigation measures elaborated for dust and particulate matter (Section 7.2.1) are applicable
to these impact factors. In addition, the following specific measures will be applied:

A Dust generated from construction material handling will be minimized by using covers and/or
control equipment such as water suppression, baghouse filters, or cyclone systems. Moisture will
also be increased through water spraying to reduce dust dispersion.

A A speed limit for all vehicles will be enforced, and all trucks will be regularly maintained to ensure
proper functioning and to minimize dust emissions. Internal roads will be compacted, maintained,
and sprayed with water as necessary. If water spraying is insufficient, alternative surface treatment
methods will be applied, such as hygroscopic media (e.g. calcium chloride) or natural-chemical
binding agents for unpaved roads. This may include the use of sprinkler systems or water-mist
cannons.
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b=

Soil and any dusty material temporarily stored on site will be appropriately covered and managed
to control dust emissions.

A If soil stockpiles are stored for more than one year, they will be planted using appropriate methods
to prevent wind and rain erosion and to protect organic matter content.

A Excavations will be stopped in the event of strong winds (generally at speeds of 10 m/s or higher).

b=

Excavations will be covered at night, and faunal escape ramps will be installed in any open
excavations to prevent fauna entrapment.

4) Modification in road traffic

A Speed limits and animal crossing signs will be installed on internal roads, and speed limits will be
enforced along the Project internal roads.

A The accumulation of stagnant water and organic waste will be avoided within construction areas,
as these could attract wildlife.

A If employees or contractors encounter a fauna species while driving or mobilizing equipment, they

will wait until the animal moves away on its own, or request assistance from the Environmental
Technician for safe removal and relocation to a suitable habitat.

A Awareness will be raised among employees and contractors operating on site about protected
species and habitats that may be present in the area, to ensure continuous monitoring and promote
appropriate actions if wildlife is encountered.

5) Accidental introduction and dispersal of alien species

A Vegetation remnants from mowing activities required for site preparation will be delivered to official
disposal sites in compliance with Turkish legislation. If residues of alien species are suspected,
they will be properly contained and managed. Under no circumstances will vegetation residues be
released into natural environments or areas from which they may spread.

A Vegetation cuttings or eradication remnants within the 100 m buffer around the Project yard, when
IAS individuals or stands are found, will not be chipped. Instead, they will be managed and
disposed of in accordance with the most appropriate procedures for the specific IAS identified in

the area.

A Equipment used for mowing will be periodically inspected, including the chassis and tyres, and
cleaned to prevent the transport of viable parts of invasive alien plants over long distances.

A The use of non-native flora species, particularly species classified as invasive alien species, will

be avoided during rehabilitation and restoration works.

A Periodic monitoring will be carried out within the construction area and the 100 m buffer area.
Should IAS be identified, an eradication or control program appropriate for the observed IAS will
be developed and implemented by specialized contractors.

6) Disruption of access to ecosystem services

All mitigation measures described in this sectonund &recii i on 7. 2: Soci al I mp :
also applicable to this impact factor.
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Rehabilitation/Restoration

Areas cleared during construction for temporary use will be restored as soon as possible, with the goal of
establishing a stable vegetative cover to minimize erosion, dust deposition, and the spread of invasive
alien species, and with the aim of re-establishing the original habitat to achieve a positive impact on
biodiversity.

Only plants that are native to the region will be used for restoration and habitat rehabilitation. Seeding and
planting of grass and shrub species typical of the local flora will be implemented to ensure optimal ground
cover. The use of autochthonous adult plants and/or seeds collected from locations as close as possible
to the restoration sites will be of fundamental importance to maximize the success of the translocation
operations (Abeli & Dixon, 2016*?).

7.3.1.2.1 Residual Impacts

Taking into account the implementation of the mitigation measures, the impact on biodiversity component
is anticipated to be Low -Negligible during the construction phase, as indicated in Table 7.5.

The main residual impact on natural habitats may result from vegetation and soil removal and the
introduction and spread of alien species, potentially leading to modification and impoverishment of the
original flora species communities. To monitor these impacts, the monitoring measures are outlined in the
subsequent section.

Table 7.5

Residual Impact Assessment Matrix for Biodiversity Component during
Construction Phase

Impact Impact Factor Features Componen Impact Impact Mitigation Residual
Factor t Reversibility Value | effectivenes impact
Sensitivity s value
) Duration: Medium
;/sgitgﬁlon Frequency: Single
. . q Y- | Event Medium- :
(including Long term Low Medium Low
topsaoil) Geo. Project Site low
Extent:
removal - -
Intensity: High
Duration: Long
Emission ;
of noise Frequency: | Frequent Medium- Short-mid- . -
Geo. Low Medium Negligible
and ] Local low term
vibration Extent_.
Intensity: Low
Duration: Long
Emission .
of Frequency: | Frequent Medium- Short-mid- . -
Geo. Low Medium Negligible
pollutants E ] Local low term
to air Xtent-.
Intensity: Low

12 Apeli T. & Dixon K. (2016). Translocation ecology: the role of ecological sciences in plant translocation. Plant Ecology. 217. 10.1007/s11258-

016-0575-z.
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Impact Impact Factor Features Componen Impact Impact Mitigation Residual
Factor t Reversibility Value effectivenes impact
Sensitivity S value
Duration: Long
Mpd|f|cat|o Frequency: | Frequent Mediurm- Short-mid- . N
nin road Geo. | low term Low Medium Negligible
traffic Extent: Loca
Intensity: Low
Accidental | Duration: Short
introductio
Frequency: | Recurrent . .
n and Geo. Medium- Long term Mediu | \;ogium high | Low
dispersal of Extent: Local low m
alien xien . -
species Intensity: High
Disruption Duration: Short
of access Frequency: | Frequent
to Geo. . . Low Long term Low Medium Negligible
ecosystem | Extent: Project Site
services Intensity: Low

7.3.1.2.2 Monitoring

During the construction phase, to ensure the implementation and effectiveness of the proposed mitigation
measures in natural habitats, the following monitoring activities are planned:

A Signs of erosion, stagnant water accumulation, waste, or spills of hazardous substances will be
monitored within and around the construction sites monthly during the construction phase.

>

The presence and spread of invasive alien flora species within and around the construction site will be
monitored at least twice a year, in line with the phenology of the relevant species. Monitoring will be
carried out by an expert botanist. If IAS are identified, appropriate eradication or control programs will
be developed and implemented by specialized contractors.

b3

Observations of fauna species, specifically the species of conservation, within the LSA, during the
construction phase will be recorded along with photographic documentation and reported to the Site
Chief.

b3

If any fauna translocation is required, the receptor sites and the population status of the translocated
species will be monitored to ensure successful relocation and habitat use.

b3

Incidents involving wildlife, including sightings of live animals or carcasses on the internal road or within
the construction site, will be documented. If necessary, further precautions will be implemented to deter
wildlife from entering the site and to prevent roadkill.
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7.3.1.3 Critical Habitat
The species identified as triggering Critical Habitats and Potential Critical Habitats include:

A 2 flora species

7.3.1.3.1 Impact Analysis

Flora species triggering Critical Habitat

The main potential impacts that could affect flora species triggering Critical Habitats during the construction
phase are related to the following impact factors:

1) Vegetation and soil (including topsoil) removal;
2) Accidental introduction and dispersal of alien species (potential risk);
3) Emission of dust and particulate matter.

The general effects of these impact factors were described in the previous sections. The potential direct
and indirect impacts on individual flora species triggering Critical Habitats are summarized in the tables
below, distinguishing between species whose presence in the LSA was confirmed through field surveys
and those not detected during surveys.

Critical Habitats for observed flora species are considered confirmed Critical Habitats (CH), while CHs for
flora species identified only through literature sources are considered Potential Critical Habitats (PCH).

The mitigation measures specified in Table 7.6 will be implemented for the CH and PCH flora species.

Ornithogalum pascheanum was recorded at the SP30 survey point. Bulbs of this species will be collected
in April and transplanted into suitable habitats outside the Project footprint. No construction activities will
be initiated in the habitat where the species was detected (G1.2) until the bulbs are collected.

Symphytum pseudobulbosum is assessed as potentially present within the LSA according to IUCN
sources; however, it was not recorded during the field surveys. This species, classified as PCH, will be
confirmed through an additional site survey to be conducted at the end of April.
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Table 7.6

Measures

Species

Ornithogalum
pascheanum

EN, RR

Potential Direct and Indirect Impact during Construction Phase on Flora Species triggering CH

Potential Direct and Indirect
Impacts

Direct impacts from vegetation and
soil removal will affect the population
at station SP30 (100-200 individuals).
SP30 is located within the Project
construction footprint (Storage and
Parking Area) in G1.2 habitat.

Symphytum
pseudobulbosum

CR, RR

The presence of this species within
the LSA has not been confirmed by
the 2026 surveys. However, during
field studies, suitable habitat (G1.2)
for this species were identified by the
flora expert.

Monitoring of the species will
continue within the LSA, particularly
in forest habitats. If the species is
detected, the necessary mitigation
measures will be implemented.

Direct and indirect impacts within 100
m and 300 m buffer could affect this

and PCH and Additional Mitigation

Mitigation Measures

Additional studies

Before topsoil stripping works, a flora expert will carry out field surveys during the
appropriate vegetation period (late April to May), to confirm the presence of the
species Symphytum pseudobulbosum within the construction area.

Avoidance: Direct disturbance in areas where flora species triggering CH are
identified will be avoided whenever feasible. Where avoidance is not possible, the
following measures will be applied.

Flora On -site Conservation (minimization):  Conservation of flora species
triggering CH within the LSA (except Project Footprint) will be ensured. These
areas will be clearly identified both on maps and in the field as exclusion zones,
where soil and vegetation will be preserved and access will not be permitted.

Flora Salvaging and Translocation (minimization/restoration): individuals of
flora species triggering CH within the Project footprint will be identified, salvaged
prior to construction, and translocated to appropriate sites. Bulbs of Ornithogalum
pascheanum will be collected from the Project footprint in April, and they will be
translocated to suitable habitats to ensure the conservation of the species.
Identification and flagging of individuals to be translocated will preferably take
place during the flowering season. Data on the date, location, source populations,

rSniE)iQZtgdl eso habitat and the number of individuals collected and translocated will be recorded.

' Seed Collection (restoration/offset):  Seed collection will be carried out for
endemic flora species identified within the LSA, with particular attention to those
triggering CH. Collection and conservation will follow best practices established by
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IUCN Potential Direct and Indirect

Impacts

Species Status,
End.

Mitigation Measures

the Millennium Seed Bank. Seeds will be stored separately for each species and
sub-population, using clearly identifiable codes, and donated to the Ankara Seed

Bank for storage and scientific research.
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Figure 7.9  Map of the potential direct and indirect construction impacts on identified CH flora species
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7.3.1.3.2 Residual impacts

Considering the application of the abovementioned mitigation measures, the impact on Critical Habitats
is presented in the following tables and it is expected to be:

A for flora species triggering Critical Habitats: Medium -Low

Table 7.7

Residual impact assessment matrix for flora species triggering CH in the LSA
during construction phase

Impact Factor Features Componen Impact Impact Mitigation Residua
t Reversibility Value effectivenes | impact
Sensitivity S value
) Duration: Medium
Xﬁgit;tllon Frequency: Single
: . q Y- | Event Medium- . .
(including . Long term Medium Medium
) Geo. . . high
topsoil) . Project Site
Extent:
removal - -
Intensity: High
Duration: Long
Emission ;
of Frequency: | Frequent Medium- Short-mid- .
Geo. : Medium Low
pollutants . Local high term
to air Extent:
Intensity: High
Accidental | Duration: Short
introductio Frequency: | Recurrent .
n and Medium- . .
. Geo. . Long term Medium high | Low
dispersal E ] Local high
of alien xtent:
SDECiES Intensity: High
7.3.1.3.3 Monitoring

In addition to the monitoring measures proposed in the Section 7.3.1.2.2, the following measure are
proposed specifically for Critical Habitats:

for flora species triggering Critical Habitats:

A On-site Conservation: On-site Conservation Areas identified for flora species will be monitored
periodically, and any signs of disturbance will be recorded (e.g., trampling, dust deposition, soil erosion,
stagnant water, or the presence of IAS). During construction, monitoring will occur monthly.

A Seed Collection: The number and viability of seeds collected will be tested by the Ankara Seed Bank
to assess the need for additional collection campaigns.
A Salvaging and Direct Translocation: Translocation sites identified for flora species will be monitored

periodically for any signs of stress or disturbance (e.g., trampling, dust deposition, soil erosion,
stagnant water, or the presence of IAS). During the first two years after translocation, monitoring will
occur monthly during the vegetative season. From the third year onward, monitoring will occur every
three months according to species phenology, unless specific issues are recorded in previous
monitoring.
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7.3.2 Operation Phase

7.3.2.1 Impact Factors

The potential impact of Project activities on biodiversity components during the operation period is given
in Table 7.8.

Table 7.8 Operation Phase Actions and Related Impact Factors

Project actions ‘ Impact factors ‘

>

Occupation of land

X . . . A Emission of noise and vibration
A Operation of underground railway and stations | _ o )
including the maintenance activities A Emission of light
A Introduction and spreading of alien species

(potential risk)
Disruption of access to ecosystem services

For the operation phase, direct impacts were assessed only for the areas where permanent structures are
located, specifically the stations, a tunnel exit, and the storage and parking area. Temporary facilities were
excluded from this assessment, as they will be decommissioned and rehabilitated after the construction
phase is completed.

1. Occupation of land

The permanent structures, particularly the stations and the storage and parking area, will result in a
loss of natural habitat throughout the operational phase. This habitat loss will have direct and indirect
effects on habitats, flora species and fauna species. It is worth noting that temporary facilities will not
contribute to habitat loss, as they will be restored after the construction phase and during the
operational phase. The extent of habitat loss is quantified in Section 7.3.4.

For the stations to be established within modified habitats, no impacts are expected during the
operation phase on species that have already adapted to urban environments. Temporary areas used
during construction will be rehabilitated. In the temporary areas, where vegetation and topsoil were
removed during construction, topsoil will be reapplied during the operational phase, and the areas will
be left to regenerate naturally. To ensure successful long-term management and restoration, it is
crucial to implement an appropriate plan and conduct regular monitoring surveys to assess the
effectiveness of restoration activities.

For the natural habitat around the tunnel exit and the storage and parking area, the Project footprint
and a 25 m buffer were considered for the direct impact. For the 19 stations located in modified
habitats, the direct impact will remain within the Project footprint.

The rails and access roads located in the storage area and at the tunnel exit have the potential to
cause habitat fragmentation on patches of natural habitats that may not be able to maintain viable
populations in the long term. In these areas, the infrastructure may act as both a physical and
behavioural barrier to wildlife movement, which is considered one of the greatest impacts of metro
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lines. However, the majority of the line will be located underground, and only the storage and parking
areas will be situated aboveground.

2. Emission of noise and vibration

Noise levels vary depending on the landscape and weather conditions; open and flat areas allow noise
to travel farther compared to forested or mountainous areas. Research has been inconclusive
regarding the effects of noise on wild and domestic animals from transportation noise sources (Hanson
C.E., 2008%). Noise and vibration emissions are relevant during the operational phase, but in the long
term they can be considered more consistent
exposed to prolonged or repeated human disturbance may eventually adapt both behaviourally and
physiologically, becoming habituated (Petrinovich, 1973'4). Additionally, noise generated by road traffic
is generally not associated with immediate danger, suggesting that animals can habituate to such
sound sources although there may still be reduced breeding success and metabolic stress of
individuals.

Research remains inconclusive regarding noise-related impacts on wildlife originating from
transportation systems, including metro lines (Hanson C.E., 2008). While noise and vibration are
relevant during the operational phase, their predictable and routine nature over time tends to reduce
their behavioural impact on fauna, particularly species already adapted to urban environments.

For the metro line, the primary sources of noise and vibration will occur along the underground
alignment of the route. As the entire operational section of the metro line will be located underground,
noise and vibration effects on urban-adapted fauna species are assessed to be negligible.

In the storage and parking areas, where the line emerges aboveground, noise and vibration levels are
expected to remain low because trains will not operate at high speeds in these sections.

Using a precautionary approach, a 300 m buffer has been considered along the project area.

3. Emission of light

Lights can attract night-flying wildlife, drawing them towards permanent infrastructure and increasing
the risk of collisions and unexpected encounters with workers. Additionally, ecological light pollution
can disrupt fauna species' behaviour, including foraging and reproduction, biological clocks, predatori
prey interactions, movement and dispersal patterns, community structure, and intra- and interspecific
interactions (Longcore & Rich, 2004'°).

The effects of light pollution are likely to be species-specific, influenced by the role ambient light plays
in physiology and behaviour, and may also vary depending on the type of lighting employed. Taxa
most susceptible to light pollution include bats, nocturnal birds, and insects. Depending on the species,
bats may be attracted to lights due to the presence of insects, or they may avoid illuminated areas.
Certain species of reptiles, amphibians, birds, bats, and spiders have also been observed to wait
around artificial lights for prey.

13 8 Hanson, C. E., 2008. High speed train noise effects on wildlife and domestic livestock. In Noise and vibration mitigation for rail
transportation systems (pp. 26-32). Springer, Berlin, Heidelberg.

14 petrinovich, L., 1973. A species-meaningful analysis of habituation. Habituation: behavioural studies, 1, 141.

15 Longcore T. &Rich C. (2004). Ecological light pollution. Front. Ecol. Environ. 2004; 2[4]: 191i 198.
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Artificial lighting can enhance the foraging efficiency of many bat species, but it may also increase their
vulnerability to predation. Voigt et al. (2018°) noted that the response of migratory bats to light was
influenced by light colour. Nocturnal and migratory bird species may also be adversely affected by
artificial lights. At night, migratory animals can become disoriented and drawn towards illuminated
skies. Fixed white lights attract more individuals than flashing or coloured ones. Insects are not only
attracted to lights but also become more susceptible to predation in illuminated areas. Artificial lighting
may further undermine the evasive and defensive tactics normally used by insects.

Using a precautionary approach, a 300 m buffer is considered along the project area.

4. Accidental introduction and dispersal of alien species (potential risk)

Invasive alien species have the potential to disrupt ecosystem functionality and alter the composition
of plant communities. Such changes could pose particular risks to regional endemic flora species,
which were identified within the LSA by the local expert, Prof. Hayri Duman, during field surveys.
Invasive alien species were observed during the field studies. The measures delineated in the specific
Flora Invasive Alien Species Management Plan (IASMP) will be prepared and implemented diligently
during the operation phase to ensure that these species do not establish.

Using a precautionary approach, a 300 m buffer around the Project facilities is considered for this
impact factor.

5. Disruption of access to ecosystem services

Ecosystem services are a topic that intersects biodiversity and social aspects. The impact assessment
for this component is therefore carried out in a qualitative manner, building on the results of the
biodiversity assessment and adding considerations from a social perspective, based on the outcomes
of the social impact assessment.

As described in Section 6.2.8 on Ecosystem Services, the Project Route passes close to several public
recreation areas and coastal open spaces that provide cultural ecosystem services, including
recreation, aesthetic value, and social gathering functions. However, ecosystem services such as
forest products, hunting resources, fishing, or irrigation water supply are not present within the Project
Aol. Ecosystem services, including biodiversity habitat and ecological connectivity, are also limited due
to the already fragmented and highly urbanized structure of the Project Route.

Along the Project route, the only natural habitat expected to be affected during the operation phase is
the G1.2 forest habitat. However, social research findings indicate that these forested areas are not
actively used by local communities for economic or social purposes (such as timber production,
livestock, or recreation).

Social research also confirmed that the natural resources and cultural heritage sites or natural

monuments identified outside the Projectds Aol . W
multiple parks and recreational areas are actively used by the public for socialization, relaxation, and
childrenés pl ay. Field studies indicate that most

and picnic areas in five neighbourhoods (14.7%) may be partially affected due to station construction.
The coastline in the Cumhuriyet Neighbourhood, which holds regional importance and is heavily used

®yoigt, C. C., Rehnig, K., Lindecke, O., & PUtersons, -@hitligh2018). Migr
Implications for the protection of nocturnal migrants. Ecology and Evolution, 8(2), 93531 9361.

Kocaeli North Light-Rail Transit (Kérfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 7.3
2026-05-13 | 25753037_Final_Rev00 38



\\\I)

by Kocaeli residents, is not expected to be adversely affected and is anticipated to maintain its full
recreational functions.

The Projectos operation I mpacts on soci al ar ec
AfSocioeconomic I mpact Assessment. 0

The potential impacts of the identified impact factors on biodiversity, and in particular on natural habitats,
were gquantified and are discussed in the following paragraphs. The assessment of direct impacts on
natural and modified habitats was conducted within the boundaries of the Project footprint. Conversely,
the assessment of indirect impacts was carried out within a 100 m buffer zone and a 300 m buffer zone
from the Project footprint. The potentially affected locations are illustrated in Figure 7.10, and their
guantitative estimation is provided in Table 7.9.

Figure 7.10

Direct and indirect impacts on EUNIS habitats calculated within the LSA for the operation phase were
assessed separately for the storage and parking area, because this area is entirely located within natural
habitats. This distinction was necessary since a 25 m buffer was applied to the project footprint when
calculating direct impacts within the natural habitat of the storage and parking area.

The presence of other permanent infrastructures will directly affect 0.3% of the total LSA. Direct impacts
on natural habitats will occur mostly within the storage and parking area, affecting 16.8 ha. Of this area,
15.3 ha corresponds to mixed riparian floodplain and gallery woodland (G1.2). In total, 5.9% of the G1.2
habitat within the LSA will be directly impacted.

Operation activities could indirectly facilitate the introduction of invasive alien species, potentially affecting
7.4% of the LSA within the 100 m buffer zone. Impacts within this buffer zone will primarily affect modified
habitats, accounting for 6.5% of the LSA. Within natural habitats, impacts will occur mainly in the storage
and parking area, affecting 30.8 ha, and these effects will predominantly occur on mixed riparian floodplain
and gallery woodland (G1.2), covering 24.4 ha.

Indirect impacts within the 300 m buffer zone, such as noise and light emissions, could affect 41.3% of the
LSA. These impacts will mainly occur on modified habitats.
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Table 7.9 Direct and indirect impacts on EUNIS habitats calculated within the LSA for the operation phase
Total Direct Impacts within the Indirect Impacts within 200 m Indirect Impacts within 300 m
EUNIS Habitat Tvoes LSA Project Construction from the Project Construction from the Project Construction
' yp Footprint Footprint Footprint
Natural Habitats
E2.7-Unmanaged mesic 492 |00 0.0 0.0 0.0 0.0 0.0
grassland
F6.2-Eastern garrigues 81.0 0.0 0.0 0.0 0.0 0.0 0.0
G1.2-Mixed riparian
floodplain and gallery 256.5 0.0 0.0 0.5 0.2 5.7 2.2
woodland
Subtotal 386.7 0.0 0.0 0.5 0.0 5.7 0.2
Modified Habitats
G3.F-Highly artificial 2793 | 1.4 0.5 26.3 9.4 125.8 45.0
coniferous plantations
12.1-Large-scale omamental | ;04 | 17 1.1 9.4 6.4 60.3 40.7
garden areas
12.2-Small-scale omamental | 55 ;| g 0.0 0.0 0.1 7.3 20.0
and domestic garden areas
J4.4-Airport runways and 2115 | 0.0 0.0 0.0 0.0 0.0 0.0
aprons
J4.7-Constructed parts of | g 0.0 0.0 0.0 0.0 11 16.3
cemeteries
J5.4-Highly artificial non- 125 |00 0.0 1.2 9.9 7.1 56.7
saline running waters
J4.2-Road networks 127.1 0.1 0.1 24.4 19.2 87.8 69.1
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Indirect Impacts within 2700 m
from the Project Construction

Indirect Impacts within 300 m
from the Project Construction

Direct Impacts within the
Project Construction

EUNIS Habitat Types

Footprint

Footprint

J4.3-Rail networks 23.7 0.0 0.0 1.7 7.1 9.4 39.7
J1.1-Residential buildings of | 4 o753 | 55 0.2 123.6 7.7 789.6 49.4
city and town centres

J1.2-Residential buildings of

villages and urban 273.6 0.3 0.1 7.9 2.9 41.5 15.2
peripheries

J1.3-Urban and suburban 469.4 | 2.6 0.6 38.8 8.3 224.2 47.8
public buildings

Subtotal 3,185.8 | 9.2 0.3 233.4 6.5 1,354.1 37.9
Total 3,5725 | 9.2 0.3 233.9 6.5 1,359.8 38.1

Table 7.10  Direct and indirect impacts on EUNIS habitats calculated within the Storage & Parking Area for the

EUNIS Habitat Types

Direct Impacts within 25 m from
the Project Construction

Footprint

Indirect Impacts within 200 m
from the Project Construction
Footprint

operation phase

Indirect Impacts within 300 m
from the Project Construction
Footprint

Natural Habitats
E2.7-Unmanaged mesic 492 |16 3.2 6.5 13.1 21.1 42.8
grassland
F6.2-Eastern garrigues 81.0 0.0 0.0 0.0 0.0 0.0 0.0
G1.2-Mixed riparian
floodplain and gallery 256.5 15.3 5.9 24.4 9.5 65.8 25.7
woodland
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EUNIS Habitat Types

Direct Impacts within 25 m from
the Project Construction
Footprint

Indirect Impacts within 200 m
from the Project Construction
Footprint

Indirect Impacts within 300 m
from the Project Construction
Footprint

ha Jha Jo% Jha ______J% ______Jha ______J% |

Subtotal | 386.7 | 16.8 | 05 | 30.8 | 0.9 | 86.9 | 2.4
Modified Habitats

G3.F-Highly artificial 2793 0.0 0.0 0.0 0.0 0.0 0.0
coniferous plantations ' ) ) ) ) ' )
I2.1-Large-scale ornamental 148 1 0.0 0.0 0.0 0.0 0.0 0.0
garden areas ' ' ' ' ' ' '
12.2-Small-scale ornamental 36.7 0.0 0.0 0.2 06 6.4 175
and domestic garden areas ' ' ' ' ' ' '
J4.4-Airportrunways and | 511 5 | g 0.0 0.0 0.0 18.1 8.6
aprons

J4.7-Constructed parts of 6.5 0.0 0.0 0.0 0.0 0.0 0.0
cemeteries ' ] ] ] ] ' '
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Figure 7.10 Map of the potential direct and indirect operation impacts on EUNIS habitats
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