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Sustainability is at the heart of everything that
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EXECUTIVE SUMMARY

INTRODUCTION

Air Products, ACWA Power and NEOM have partnered to develop the world’s largest green
hydrogen production plant powered by renewable energy (wind and photovoltaic (PV)
plants) fo produce green hydrogen fuels in various forms, including green ammonia for power
generation or as a hydrogen carrier, for export to international markets. The Project is referred
to as the NEOM Green Hydrogen Project (NGHP).

The Project is located within NEOM, a new Development Region located north of Tabuk in the
northwest of the Kingdom of Saudi Arabia (KSA). The Project will include the following key

components:

e Solar PV Power Plant (referred to as the Shigry 2 PV Plant);
e Wind Farm (WF) (referred to as the Agaba WF);

e Hydrogen Complex; and

e Electrical Grid System;

The NHGP has been subdivided into three (3) distinct individual projects as follows:

e Project 1 =Shigry 2 Solar PV site and Overhead Transmission Line (OHTL) from the
PV site to the Hydrogen Complex;

e Project 2 - Agaba WF and OHTL from the WF site to the Hydrogen Complex; and

e Project 3 - Hydrogen Complex comprising a Battery Energy Storage System
(BESS), a dedicated Jetty and OHTL from the site to the substation in NEOM
Industrial City (NIC).
A total of three (3) Environmental and Social Impact Assessments (ESIAs) will be required for
the provision of separate environmental permits and approvals for each of the three projects

listed above.

This report is the ESIA study for the Shigry 2 PV Plant and OHTL that connects the plant fo the
Hydrogen Complex. This ESIA has been informed by the Scoping Study submitted on 9th May
2021 for the Project (provided in Appendix C of this Report). Response from the National Centre
for Environmental Compliance (NCEC), the national regulator of KSA was received on 5t July
2021, informing that a Class 3 Environmental Impact Assessment (EIA) is required as a
prerequisite to obtaining the environmental approval for the Project. The NCEC's official

response is provided in Appendix D.
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PROJECT LOCATION AND SITE INFORMATION

The Shigry 2 PV plant will be developed within the NEOM Region, approximately 13 km
southeast of Shigry town within Tabuk Province. The PV site is approximately 150 m east of an
existing OHTL, about 2.3 km east of Highway 80 and about 60 km away from the coast. The

total project area is approximately 66 km2.

Figure ES-1 PV Plant and OHTL Locations
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Legend:
= PV to Hydrogen Complex OHTL
i1 shiary 2 PV Site

o . Hydrogen Complex
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The maijority of the site is open, undeveloped, predominantly flat and devoid of permanent
roads. The PV site is largely homogenous with red aeolian sands, gravel plains and low, shrub
cover. There are occasional Acacia frees evident which stand out amongst the shrub cover.
To the south there are steep sandstone mesas with flat fops, and to the east of the site there

are rocky hills which protrude out from the flat landscape.

A few temporary Bedouin camps were noted within the PV site along with some animal pens
(ezbas). Ezbasis a term used in the GCC which refers fo area where herders keep their livestock

and visit during the weekends. Typically, one person stays full fime and attends to the livestock.

The proposed OHTL route of approximately 80 km passes through primarily undeveloped land

as it connects the PV site to the Hydrogen Complex.
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PROCESS DESCRIPTION

The project will comprise 2.2 GW PV Plant using bi-facial technology. The PV cells within
modules will be installed on fixed or tracking ground mounted racks arranged to ensure the
most efficient alignment for the capture of solar radiation. Robotic cleaners will be used to

clean the panels when required,

PV Power Plants use photovoltaic cells to generate electricity upon exposure to sunlight. This
power generation technology converts solar radiatfion into direct current electricity using
semiconductor materials in the form of a panel that exhibits photovoltaic effects. A typical PV
Plant mainly comprises of a solar field which consists of a large group of semiconductor
technology-based silicon solar cells arranged in what is known as solar PV Panels or PV
Modules. The solar panels convert sunrays (photons) to electrons and the electron flow
generates Direct Current electricity (DC) which gets connected and channelled info an

electric device ‘inverter’ to convert the DC into Alternating Current (AC).
The main components of a typical PV Plant include the following (IFC, 2015):

e Solar PV modules: These convert solar radiation directly into electricity through
the photovoltaic effect in a silent and clean process that requires no moving
parts. The PV effect is a semiconductor effect whereby solar radiation falling onto
the semiconductor PV cells generates electron movement. The output from a
solar PV cellis DC electricity. A PV power plant contains many cells connected
together in modules and many modules connected together in strings to
produce the required DC power output;

e Inverters: These are required to convert the DC electricity to AC or connection to
the utility grid;

e Module mounting: These allow PV modules to be securely attach to the ground
at a fixed filt angle;

e Step-up fransformers: The output from the inverters generally requires a further
step-up in voltage to reach the AC grid voltage level. The step-up transformer
takes the output from the inverters to the required grid voltage; and

e The grid connection interface: This is where the electricity is exported into the grid
network. The substation will also have the required grid interface switchgear such
as circuit breakers (CBs) and disconnects for protection and isolation of the PV
power plant, as well as metering equipment. The substation and metering point
are often external to the PV power plant boundary and are typically located on
the network operator’s property.
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Principal construction activities and associated requirements in relation to civil works will
include but are noft limited to;
e Site clearance, grading and fencing;

e Constfruction of general buildings, such as administrative and control buildings,
temporary site offices, staff facilities, storage area/building, electrical building,
auxiliary buildings and structures, etc.;

e Installation of drainage pipe network (f required);
e Constfruction and reinforcement of access roads;
e Excavations for foundation and on-site intferconnections;

e Installation of distribution systems for temporary utilities such as electric power,
inverters, MV switchgear, potable water, sewage disposal;

e Constfruction of cable frenches, preassembly area, cranes platforms etc; and

Installation of solar PV system (PV modules).

Principal Project construction activities in relation to electrical works include installation of:

e Electrical system including lightning and overvoltage protection;
e LV power supply;

e Cabling and cable supporting systems; and

e Uninferruptable power supply as required efc.

The estimated number of construction workers on site during peak constfruction is expected to
be 3,350 workers. However, requirements for manpower will be finalised at a later stage once
the Engineering, Procurement and Construction (EPC) contractor has all sub-contfractor
agreements in place.

OPERATION OVERVIEW

The project will be operated and maintained by NHGP. During the operational phase, routine
activities will primarily include:

e Security staff operations;

e Management and administration staff operations;

e PV Plant and Supervisory Control and Data Acquisition (SCADA) operations;

e Supply of electrical energy to grid;

e Cleaning of PV panels; and

e Maintenance of plant and cleaning devices.
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It is noted that cleaning of the PV panels/modules is planned to be conducted automatically
(l.e., brushes installed on fracks along the rows of the modules) without the use of water in
order to make the cleaning process more resource efficient (i.e., avoiding water use) and
economically sound. However, on some occasions, it may be necessary to utilise water to

ensure effective cleaning.

The Project will primarily ufilise an amount of its own renewable electrical generation but will
otherwise draw electricity from the grid as required when not generating (e.g., at night)
approximately 1,200 MWh per month. The Project will include an emergency diesel generator

for use during black-out situations.

A maximum of 70 — 80 personnel will be required for the operation and maintenance of the PV
plant. The plant will be operated by three 8-hour shifts and one shift as back up.

OVERVIEW OF BASELINE, PROJECT IMPACTS & PROPOSED MITIGATION

A summary of the outcomes of the impact assessment for each environmental and social
aspect identified in this ESIA is presented below. Impacts are prevented or avoided where
possible within the design and development, while those remaining are assessed and classified
and then mitigated. Appropriate mitigation and management measures are proposed in this
ESIA to reduce the impacts of a high potential significance (i.e., impacts of Major or Moderate
significance) and predict the residual impact significance. The ESIA has specified mitigation
and management measures forimpacts of low significance (i.e., impacts of Minor or Negligible

significance) as good management practices.

Air Quality

Generally, the PV and OHIL site is devoid of air emission sources apart from minor emissions
from Bedouin who transiently occupy various parts of the site and surrounding areas. The
ambient air quality at the project area is expected to be primarily affected by the following

sources:

e The arid nature of the surrounding area will likely contribute to elevated
concentrations of PM2.5 and PM10 especially during high winds and sand-storm
events; and

e Vehicle emissions from the nearby Highway 80 (west of the PV site). These petrol
and diesel engine motor vehicles emit a variety of pollutants, mainly carbon
monoxide (CO), NOx, SO2, and particulates (PMio).

A continuous ambient air quality monitoring survey was undertaken at the PV Project site
between the 6t June 2021 and the 8t July 2021. The monitoring results show that all tested
parameters were well within the applicable KSA Ministry of Environment, Water and Agriculture
(MEWA) standards, however, there were exceedances over the World Health Organisation
(WHO) Guideline Standard for PMio and WHO and NEOM standards for ozone.
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The PMio exceedance of the WHO standard is unsurprising due to the arid nafure of the
surrounding environment and the MEWA and NEOM standard reflect this, with the monitoring
result well within the MEWA and NEOM standards. The maximum 24-hour ozone concentration
recorded across the month-long monitoring period slightly exceeded the WHO and NEOM
standards. This may be aftributed o the relative proximity of Highway 80 and the production
of ground-level ozone due to vehicle emissions of NOx and Volatile Organic Compounds
(VOC) in the presence of high sunlight levels.

With respect to the OHTL, the ambient air quality is expected to be largely similar to the
conditions found at the PV site with occasional elevated PM levels but generally a non-
degraded airshed.

Activities associated with the consfruction phase are likely fo result in fugitive emissions of dust
and gaseous pollutants associated with the use of plant, vehicles and machinery. In particular,
impacts are likely to be associated with:

e Increased particulate concentrations, as a result of dust generating activities
on site;

e Increase in concentrations of airborne particles, NO2, and SO2 due to exhaust
emissions from diesel powered vehicles and equipment used on site (non-road
mobile machinery) and vehicles accessing the site;

e Stored VOCs and other volatile hazardous materials; and

e Odour from temporary wastewater facilities, (e.g., temporary toilet blocks or
wastewater containment.
These impacts are expected to be temporary, reversible and localised, therefore, they are of
minor and negligible significance. These impacts can be readily mitigated by the
implementation of best practice mitigation measures and management plans.

The Project is associated with the generatfion of renewable energy, hence there are no
permanent (on-going) fuel combustion requirements or any other associated air emissions
directly from the PV Plant. An emergency diesel generator will be supplied to provide power
in case of malfunctioning or disconnection from the grid, however this will not be used except
for in emergency situations only (which feasibly may not occur). As such, no specific air
pollution emissions sources other than those from the operation of vehicles are anticipated
during the operational phase of the Project.

The facility will require the use of a small number of commuter vehicles, delivery/removal
vehicles and vehicles for the use of cleaning the PV panels. Emissions from these vehicles will
be unlikely to result in a noticeable impact above the existing vehicular emissions from
Highway 80 and the surrounding roads in the area, as such detailed assessment has not been
conducted.
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The site is largely devoid of noise and vibration emission sources apart from Highway 80 which
is located approximately 2.3 km west from the nearest PV site boundary and crosses the OHTL
at one location along the route. There are small Bedouin communities who often fraverse the

site, however, noise is limited to the movement of a small number of vehicles.

A noise monitoring survey was conducted at the six (6) locations across the PV site and
surrounding areas in order to defermine baseline ambient noise levels. The PV site is
homogenous with few sources of noise and therefore the baseline survey is representative. All
monitoring results are well within applicable NEOM and KSA limits, the locations with relatively
high levels of background noise are those closest to human activity e.g., Highway 80 and
Shigry town. There were no major noise sources expect for the slight wind and this is reflected
in the low recorded noise levels.

Similar to the PV site, no consistent noise sources were observed along the route of the OHTL,
the only accessible potential noise source was a village located approximately 10 km
southwest of the Shigry PV site.

Construction activities will likely result in temporary and short duration increases in the noise
and vibration levels emanating from the project site, access road and the laydown areas;
dependent on the type of works being undertaken.

Noise will be generated by construction and propagated to the surrounding areas via a range
of processes. Pertinent construction activities at the project site in relation to noise are likely to
include

e Site Preparation (e.qg., earthworks, compaction);
o Civil Works (e.g., piling);

e« Construction and Installation of PV Panels;

e Internal Road Paving/Compacting; and

e Vehicle movements.

The accumulatfion of noise from the above sources can infroduce potential cumulative
impacts when generated in tandem. These impacts may have a negative effect on the
amenity of receptors within a maximum of 2 km of the Project site.

There are no sensitive noise sensitive receptors in the area of influence. A consfruction noise
assessment was conducted on a proxy location for informal land users / Bedouin as a worst-
case noise calculation. It is expected that any informal land users will likely be further than 1
km from the site boundaries. The noise calculation identified that construction will increase
the noise levels over 7 dB aft this location, however, this is due to the extremely low baseline
conditions (33,9 dBa) and the predicted noise level is still below national and international
standards.

NEOM Green Hydrogen Project — Shigry 2 PV Plant 28
ESIA Executive Summary, V1.1



[0 propuliE = &3 5 capilals

NEOM

The cumulative noise level at the receptor is assessed to be sfill below even the strictest
category for night time noise levels of 45 dBA and therefore the impact is not deemed
significant.

The addition of femporary consfruction vehicles on Project access roads (i.e., external road
network, specifically Highway 80) and within the site will likely result in temporary increases in
fraffic which will consequently result in an increase to noise levels at off-site receptors,
particularly those immediately adjacent to the road networks, such as employees of the fuel
station and residents of Shigry Town. Impacts due to vehicular noise will vary due to the phasing
of works and the timing of vehicular movements, which affect both vehicle flows and the

percentage of heavy vehicles.
Operational noise is not expected to be discernible atf identified receptor locations.

Geology, Soils and Groundwater

The project area is comprised of Quaternary Deposits, interspersed with isolated outcrops of
Sandstone. There are three different formations of Quaternary Deposits in the area. The
Undifferentiated Sand and Gravel deposits are comprised of heterogeneous deposits of
colluvium and Aeolian sand. Alluvium is comprised of loose clay, silt, and sand deposited by
flowing floodwater in ariver valley or delta. Alluvial Fan Deposits have a similar composition as
Alluvium. However, an alluvial fan is a friangle-shaped deposit usually created as flowing water

interacts with mountains, hills, or the steep walls of canyons.

There are two types of Sandstone formations found in the area. The Ram and Umm Sahm
Sandstones consists of massive cross-bedded quartz sandstone. The Sig Sandstone consists of
locally cross-bedded quartz sandstone. No geological faults or other special geological

features are present on the site.

The PV site is located at a plateau between a series of hills and mountains, bound by a
relatively flat area consisting of the wadi bed of an existing stream from its northern border and
bordered by elevated mountainous areas from the south, east, and west.

Although the majority of the NEOM site is undeveloped and is not expected to be influenced
by previous or other external pollution sources, 5 Capitals adopted a precautionary approach
and conducted a soil investigation in May 2021 to benchmark existing soil quality and
characteristics and ascertain the presence of potential soil contamination. Soil samples were
collected at:

e Four (4) representative locations across the Shigry 2 PV site. The soil samples were
collected at the southern, western, and northern boundary of the site and another
sample was collected along the road near the Shigry 2 PV site. The soil sampling
locations were selected based on observations and evidence of previous activity and

were restricted by accessibiliy limitations to the Shigry 2 PV site.
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e One (1) representative location along the OHTL Route. This soil sampling location was
selected based on the potential anthropogenic influence from the existing village
located in the vicinity of the OHTL route.

Given the potentially homogenous nature of soil types on the Shigry 2 PV site and along the
OHTL Route and considering the lack of historic influence on factors such as soil composition
and quality, the locations of the sampling can be considered representative of the PV site and
the OHTL Route.

In consideration of the concentrations of metals in the soils, all analysed parameters are well
below the corresponding KSA's National standards and Dutch ‘Target’ values. This is consistent

with observations of undeveloped and unaffected soils.

Levels of cadmium are in compliance with the MEWA standards but exceed the Dutch Target

Values, however remain well below the dutch intervention value for cadmium of 12 mg/kg.

Levels of TPH and VOCs are also below detectable levels, suggesting no exposure of soils to

fuels, oils and/or other hydrocarbons.

Although 59 boreholes were drilled af the Project site to depths ranging from 15 m to 30 m
below ground surface levels and four piezometers were installed in selected boreholes,

groundwater was not encountered in any borehole.

Construction works have potential to affect soil quality and potentially impact groundwater
quality prior to mitigation, however, any impacts to groundwater are unlikely due to
groundwater depths. Such impacts may result from minor spills and leaks of hazardous liquids
and materials, inadequate waste & wastewater management. In such cases, the impacts will
be restricted to isolated areas and there is a limited potential for widespread soil pollution due

to the lack of hazardous materials required during construction.

During operation, potential impacts are further reduced due to the fact that less hazardous
chemicals are stored on site in comparison to the construction phase. Best practice mitigation
measures such as appropriate storage of chemicals and wastes will greatly mitigate potential
impacts.

Hydrology, Surface Water Drainage and Flood Risk

A hydrological and hydraulic study for the PV site was conducted in 2021. A detailed
assessment of rainfall data relative to rainfall stations in the area was carried out. The results of
the rainfall analysis and morphological analysis were ufilised to identify the peak flow
generated by each watershed for different return periods.

The model results show that while a considerable portion of the PV site is affected by the 1 in
100-Year flood, the resulting flood plain is typically less than 0.20 m in depth, while the major

intersecting streams have a flood depth between 0.40 m to a maximum of 1.30 m.
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Regarding velocities, the majority of the flood plain will have average velocities less than 0.25
m/s, while the major intersecting streams have a flood velocity ranging between 0.50 m/s to a
maximum of 3.80 m/s at some locations. Therefore, considering flood depth and velocity, the
maijority of the flood plain is categorised as low hazard, however, moderate to extreme hazard
results are identified along certain sections of the main intersecting external streams.

During the construction phase, flooding can cause disrupfion to construction efforts and can
also cause contaminants to spread to areas downstream. During the operation phase, the
impacts will be largely similar fo that of the construction phase, however, if a flood event was
to occur there would be less of a risk to the environment due to the fact that less hazardous

materials and wastes will be on the site.

Where practical, the wadi beds will be left undeveloped in order to not change the natural
flow of water, in some cases they will be strengthened to ensure that damage does not occur
during flood events. In addition fo this, culverts and drains are planned in select locations and

along the access roads to mitigate potential flood impacts.

Terrestrial Ecology

The terrestrial habitat and floral field survey of the PV site was carried out by Beacon
Development Company (BDC) on the 19t April 2021. The aim of the survey was to carry out
an assessment of habitats and floristic diversity by examining pre-selected quadrats of 100 m2
area. The different habitat types recorded within the PV site are aeolian sands, wadis fraversing
sand sheets and sandstone mesas, with aeolian sands comprising the vast majority of the PV

site and sandstone mesas representing a tiny porfion.

The conservation status of floral species found within the PV project area has been examined
against three references; infernational, national and local. All species found on site, except
one, are considered ‘Not Evaluated (NE)' by the International Union for Conservation of Nature
(IUCN) and none are considered of High Conservation Priority in KSA. Only one species of those
found within the project site has been evaluated by the IUCN (Asfragalus fribuloides) that is
classified as Least Concern.

None of the floral species identified are listed in Appendix | of the Convention on the
Preservation of Wildlife and its Natural Habitats in the Countries of the GCC (Cooperation
Council for the Arab States of the Gulf, 2001). Nor are any species classed as Saudi High
Conservation Priority species (Abuzinada, 2005).

Three flora species were recorded for the first time in NEOM according to BDC records: Arnebia
tinctoria, Koelpinia linearis, and Schimpera arabica. None of these species are rare nationally
and no species endemic to the KSA were found within the project area.

This survey was carried out in spring (April) and judging by the large numbers of annual plants
with relatively high density of vegetation, rain had fallen in sufficient quantity to stimulate the
growth of annual species.
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Field surveys at the PV farm site for terrestrial fauna (mammals, reptiles, invertebrates and
avifauna) were conducted between the 28t of April and the 5t of May 2021, and remote field
equipment was deployed until 9th May 2021.

A total of at least sixteen species of mammals were recorded during the survey. These were
based on indirect signs (tracks, scatf, and burrows) found during transect surveys and footage
captured on camera fraps, bat recordings and Sherman traps:

A total of four species of repfiles were recorded within the PV site during the survey period,
Arabian Desert Gecko (Bunopus tuberculatos) during nocturnal surveys, Arnold’s Fringe-
fingered Llizard  (Acanthodactylus  opheodurus),  Schmidt's  Fringe-toed  Lizard
(Acanthodactylus schmidti) and a Desert Monitor (Varanus griseus). Along with many tracks

and small burrows throughout the site in sandy substrate, and under vegetation.

Notably, the Spiny-Tailed Lizard (Uromastyx aegyptiaca) was not identified, despite particular
aftention made to identify its presence. and it is considered unlikely that the lizard occurs in
this area (BDC, 2021).

The overall abundance and diversity of invertebrates in the PV area was very high. A large
variety of beetles were recorded, including several species of Tenebrionidae (darkling
beetles), Scarabaeidae (scarab beetles), Meloidae (blister beetles) and Carabidae (e.g.,
Domino beetle Anthia duodecimguttata). With the relatively high vegetation cover on site,
and annuals flowering, there were also many pollinators including butterflies, solitary bees,

wasps and Syrphidae which are wasp-mimicking hoverflies.

Commonly observed avifauna species in relatively large numbers included Rock Dove
(Columbia livia), up to 17 individuals at one time were counted during driven and walked
fransects and Barn Swallow (Hirundo rustica), 41 individuals were counted during one driven
fransect on the eastern side of the project area, these are a migratory species likely taking
advantage of the aerial invertebrates in the area. A group of four European Bee-eaters
(Merops apiaster) was sighted moving through the area and Pallid Swift (Apus pallidus) with
Common Swift (Apus apus) actively feeding over the sandy plains.

Seven raptor species were recorded within the project areq, including a juvenile Bonelli's Eagle
(Aquila fasciata), Steppe Eagle (Aquila nipalensis), European Honey Buzzard (Pernis apivorus),
Western Marsh Harrier (Circus aeruginosus) and Common Kestrel (Falco tinnunculus), the latter
of which there may be a resident pair breeding in the sandstone habitats and is one of the
most widespread and numerous birds of prey in the region (Jennings, 2010). Steppe Eagle
(Aquila nipalensis) is a globally Endangered species, and 20 individuals were recorded flying
NW over the site with some stopping to soar and hunt. Two species of owl were observed
during nocturnal spotlight searches (Desert Eagle Owl Bubo ascalaphus) and heard
responding to nocturnal call playback (Litfle Owl Athene noctua).
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Other birds observed in the project area include Larks (e.g., Bar-tailed Lark), Wheatears (e.g.,
Northern Wheatear), seven species of Shrike (e.g., Woodchat Shrike and Great Grey Shrike
which is a breeding resident), as well as Spotted Flycatchers, Willow Warblers and Eurasian
Blackcaps which are all passage migrants to the area. Many birds associate with trees and
small shrubs for food, refuge, shade and to roost, and it is possible that many of the birds

recorded may nest within the project area and/or adjacent areas.

It is noted that no resident or breeding species within the site are of conservation concern and
there are no locations or habitats within the site which might be regarded as particularly

attractive or important to Endangered or Vulnerable visitors.

A rapid terrestrial ecological survey was also carried out for the approximately 60 km long OHTL
route by BDC. The survey was conducted in a zig zag path where possible by drive through
with a closer inspection of sites by foot at features of interest are noted. The bioregions
identified during the survey which was conducted during the period 26t to 29th October 2021
included sandy and rocky wadis, rocky foothills, mountain runnels as well as the Hisma sandy
plains. Vegetation was mostly observed within the sandy plains, wadis and runnels. Elevated

rocky areas of the site were mostly devoid of any vegetation.

A total of 36 species were identified during the survey out of which one is classified as of having
High Conservation Priority (HCP). All of the floral species recorded are Not Evaluated by IUCN.
Species of interest and conservation significance included Acacia Trees (up to 7 m tall) and
the Maerua crassifolia trees which are classified as of having high conservation value under
KSA HCP Species criteria.

In addition to the above regions, a landscape feature of importance was observed, consisting
a small flowing stream, located approximately 7.5km northeast of the Hydrogen Complex. The
site lies approximately 200m outside of the corridor. Several birds including raptors were
observed in this area, which suggests that this area will need to be preserved considering ifs
ecological importance.

The site survey for fauna did not include nocturnal surveys or camera and live frapping of
animals. Site observations were made based on signs of possible presence of fauna which
included burrows, tracks and scats. Some reptiles and birds were sighted live. A total of 12
Spiny-tailed Lizards (STL) burrows were observed, all towards the southwestern portion of the
OHTL site which are likely to be active based on site observations including fracks.

Mammals observed directly on site were limited to domestic animals such as dogs, camels,
goats and sheep associated with the camps and other dwellings in the area. There were
hardly any indication (i.e., burrows or scats) of small mammails during the survey along maijority
of the locations. Small mammal burrows could be present in rock hollows or mountain slopes
that were not accessible for the survey. A few small mammals burrows were observed close to
the STL burrows and a single large burrow, likely to be of a fox den.
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Bird species were observed during the OHTL route survey, however, none of the species are
considered as national HCP species. However, it is possible that additional species could be
present which were not sited during the survey as well as potentially present during other fimes
of the year.

The requirement for land take and the presence of construction equipment, workers,
temporary facilities and externalities resulting from construction processes (i.e., noise, vibration,

waste and wastewater) have the potential to impact ecology during the construction phase.

Regarding land take and loss of habitat and flora, it has been decided that the few mesa
areas will be avoided as they take up a fraction of the total site area yet represent a different
vegetation community. In addition, where possible the wadi areas will also be avoided as they

support a greater biomass than the much larger surrounding desert areas.

A pre-construction survey will be conducted by a qualified ecologist to identify trees that need
to be tfransplanted. This will be done with reference to the NEOM Native Tree Transplanting
Guidelines (2021). Where possible, shrubs will be left in place and/or allowed to re-establish. I
is important to highlight that, due to the Project using bifacial technology, shrub coverage will
be managed to ensure power generation is not impacted.

To mitigate potential habitat fragmentation, a wildlife corridor will be established along the
wadi that dissects the site and the fencing around the site will be designed in such a way that
it does not act as a barrier to small mammals passing.

Bird mortality is not expected, and upon considering the evidence including 5 Capitals
experience on multiple solar projects internationally, it is considered unlikely that the ‘lake
effect’ and photovoltaic heat island (PVHI) effect will have any impact on avifauna. Despite

this, bird mortality monitoring will be undertaken throughout the operational phase.

The presence of OHTLs pause risk of bird mortality either from electrocution or from collision risks
as the thin dark transmission lines are hard for birds to detect. In particular, larger-bodied birds
which tend to prefer perching at high alfitudes such as raptors, including eagles and vultures,
have the highest risk for electrocution. Any mortalities will be recorded with details including
the species, location of carcass, size/weight, age and cause of death logged.

Landscape and Visual Amenity

The landscape and visual field surveys were conducted in April 2021. The surveys consisted of:

¢ Ground-fruthing landscape characteristics idenfified in the desktop study and
analysing the study area for features that contribute to the landscape character.
Subsequently, landscape character areas (LCAs) were determined.

e Taking panoramic photos from the verified viewpoints that were selected in the
desktop study. Panoramas were taken from a variety of distances from the Project site
during periods of good visibility.
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e Driving along the key fransport routes in the study area to consider effects that the
development of the Project would have upon landscape character and visual
amenity.

Six types of LCAs were identified in addition to four potential visual amenity receptors. The
landscape will develop from a largely undeveloped site to one with more of an industrial feel
with the erection of numerous PV panels and OHTL pylons. The landscape character which will
be primarily be affected by the PV development is the aeolian sand. The visual amenity
receptors include informal land users, motorists, residents of Shigry and the fuel station visitors
and employees, however, it is noted that the view towards the site is unremarkable and is not
valued. The site will also be located in the distance for all visual receptors, with the residents of
Shigry around 10 km away.

The wadis fraversing sand sheets and the rock outcrop are both of high visual value, with the
rock outcrops also of cultural value, and the decision has been made to avoid the
development of these landscape types.

Solid Waste and Wastewater Management

Solid waste generation in KSA is growing rapidly due to continued industrial and economic
growth. Consequently, responsible waste management is essential to minimise direct and
indirect impacts upon the environment as a result of waste generation and resource
consumption. Rapid economic development often precedes the required infrastructure to
handle the wastes generated. Therefore, in order to allow sustainable and environmentally
friendly economic development of KSA, it is vital to consider the methods for handling, storage
and management of waste generated in conjunction with progressions in a country’s
economy. It is acknowledged that, historically, solid waste in KSA has been poorly managed
and waste management infrastructure and facilities are limited, particularly in isolated regions,
such as the NEOM Region.

Currently, NEOM do not have an operational waste management facility, nor a wastewater
treatment facility. Itis understood that NEOM will develop these facilities in the future, however,
at the fime of writing no recent information has been provided regarding facility locations, the
type of waste the facilities will handle, or their planned operational dates.

During construction, waste will be generated during earthworks, construction of perimeter
fences, paths, access roads and buildings. Typical construction wastes include concrete,
asphalt, scrap steel, glass, plastic, wood, packaging materials and domestic waste from
construction workers (i.e., wastes relating to food consumption). As a PV project, a key waste
stream will be the packaging of the PV modules. This includes wooden pallets, cardboard,
plastic fies and some metal frames.

Given the Project footprint, the amount of solid waste generated will be considerable.
Inappropriate handling, storage, tfransport and/or disposal of these solid wastes during
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construction has the potential, if not appropriately managed, to pollute the surrounding
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environment (i.e., soil and groundwater resources), cause odour and visual nuisance,
encourage pests or result in occupational health and safety issues.

Due to the nature of the Project and the consfruction works being undertaken, there will only
be a few hazardous materials used. Such materials may result in fuel containers waste, oily
residues, paints, paint cans and wastes from chemical cleaning products. Although the
hazardous fraction of construction waste is expected to represent a relatively small portion of
the fotal amount of construction waste generated, its management requires careful
consideration, as the impacts associated with hazardous waste can potentially result in

contamination to soils and groundwater.

Inappropriate waste management, storage, handling, tfransfer or fransportation may lead to
accidental spills or leaks resulting in environmental impacts and potential health risk to workers.
Contamination events may arise as a result of fransportation by unlicensed waste contractors
or disposal to unlicensed/unauthorised landfills. Waste management strategy and planning is
therefore critical. All waste management practices must be in line with the prescribed
requirements of the Construction environmental and Social Management Plan (CESMP) and
the NEOM Region waste management plan to be enforced and updated as necessary by the
contractor.

It is understood that a dedicated waste management facility (for hazardous and non-
hazardous wastes) in NEOM will not be available during the construction phase, therefore, it is
understood that waste will be collected, transported and disposed of by contractors
approved and licensed by both KSA and NEOM.

Wastewater generated from construction activities af the Project site will include the following:

e Sanitary and domestic wastewater;
¢ Wastewater from any vehicles or equipment washing/cleaning;

e liquid hazardous waste such as fuels, chemicals, paints, lubricants, solvents,
waste oil, hydraulic fluid, resins, waste solvents and thinners, etc.;

e Stormwater runoff; and.
e Concrete washout.

For sanitary and domestic wastewater, it is anticipated that there will be a significant number
of workers at the peak period of construction. Wastewater generated on-site will be stored
within sepftic tanks for removal by a licensed wastewater contractor. Such wastewater will be
stored within septic tanks on-site, prior to removal by a licensed contractor. Improper handling,
sforage and fransportation of sanitary and domestic wastewater could potentially cause
contamination to soil or groundwater resources.
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Cultural Heritage and Archaeology

Major archaeological sites of interest within the NEOM Region are presented below:

¢ Magna Archaeological site;

e Al Bada Archaeological site;

e Ainounah Loke Kom Archaeological site;
e Al Khuraibah Qawash building;

e Taryam Archaeological site;

e Al Soura Port Archaeological site;

¢ Al Muwaylih Castle (Urban Heritage site);
e Bir Fahiman Archaeological Site;

e Jebel Al Lawz Archaeological site; and

e Alagan Heritage.

Prior to fieldwork being carried out within the PV and OHTL site, a desktop survey was
conducted referring to published sources and cultural heritage databases in order to
determine if any heritage sites were found within the boundary of project area. Key databases
consulted include:

o NEOM'’s cultural heritage database 200120 - All_Heritage.shp.kmz;
e List of Heritage Commission fenced sites; and
e BDC cultural heritage database.

In addition, satellite imagery (Google Earth) was examined to determine if any cultural
heritage features could be identified from the images alone, noting that the detectability of
heritage features depends on fopography and geology. In some areas individual graves can
be very easy to detect, but in others they blend perfectly info the landscape when viewed

from the air.

A field survey conducted within the PV project area and along the OHTL route to confirm
heritage sites identified by the database search and satellite analysis as well as to discover
new sites by general observations through driven transects. The fieldwork was undertaken on
the 19t April 2021.

No sites of cultural and heritage value were identified within the PV site during the desk top
study or during the field survey. Although searching of cultural heritage databases and
subsequent site visits identified no sites of archaeological or cultural interest, there is the
possibility that earthworks and other excavation activities could damage previously
undiscovered finds.
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The nearest sites to the PV Project area recorded in the databases are almost 1 km from the
project site. These are cairn tombs and rock drawings. The sites are not within the Project
footprints, and the Project itself is not expected to defract from the culfural significance of
these sites, however, there is possibility that due to the relatively close proximity to the working
areas, there could be inferactions between the workforce and these areas, which potentially
could detract from, or result in damage to, its value. In response to this, the EPC Contractor will
receive fraining about the cultural importance of the area and the nearby sites of importance
and the sites will be clearly delineated to allow people to observe from a safe distance.

Even though no sites were identified within the PV area, a total of five (5) potential sites of
significance were identified within and in the vicinity of the OHTL route during the site survey.
Three of the sites had rock arts, some of which could be pre-islamic. The remaining sites
included collection of rocks which could be an ancient grave site and a potential ancient

village or corral site just outside the project site.

It is worth noting that additional sites may be present which may not have been identified
during the rapid survey of the OHTL route. A reassessment and evaluation may be required
involving relevant stakeholders from NEOM in consultation with the Ministry of Culture (MoC)

tfo determine the importance of the sites idenftified during the survey.

The sandstone mesas are potentially important from a cultural heritage perspective, and there
are examples of numerous rock drawings in the surrounding region and therefore the mesas
will not be developed and instead will be left undisturbed, In addition, an archaeological
‘Chance Find Procedure’ will be developed prior to construction and the start of site
earthworks, as part of / or alongside the CESMP. This will include protocols and procedures to
stop work and methods to preserve potential finds, as well as reporting requirements and co-

ordination with the MoC.

Socioeconomics

NEOM is located in the Tabuk Administrative Region of KSA. The Tabuk region is divided into six
(6) Governates, and the Project falls within the Tabuk governate. The local administration of
each region is headed by a governor, and is supported by municipal, civil, and security
agencies. The fowns and villages within the region surrounding the Project site include: Duba,
Sharma, Tabuk and Shigry. These are towns and villages of varying sizes with varying degrees
of amenities, Tabuk has an international airport whereas Shigry is very basic.

A few temporary Bedouin camps were noted within the PV site along with some animal pens
(ezbas). Ezbasis a term used in the GCC which refers fo area where herders keep their livestock
and visit during the weekends. Typically, one person stays full fime and attends to the livestock.
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A village is located close to the proposed OHTL route and approximately 13 km southwest of
the PV site. The village is 2 km from Highway 80 and it consists of permanent structures rather
than the temporary structures observed at the PV site. An existing OHTL passes adjacent to the
village.

The primary economic impact during construction is likely to result from employment creation
during this phase. In addition fo the direct monetary impact of employment created during
construction, there also exists the potential for the project to promote the dissemination of
construction and construction support skills from expatriate workers into the local labour force.

A secondary impact is likely to arise from spending on local and foreign goods and services
during the construction process. The nature of the development, and specialised nature of
required materials, suggests that these will be sourced internatfionally, with a larger

expectation for construction materials locally (e.g., concrete, masonry, cabling, piping etc.).

There will likely be a wider increase in the overall vehicles in the NEOM Region due to other
project works. Cumulative traffic impacts around NIC have the potential fo be significant, with
construction efforts for different assets ongoing in parallel. It is noted that NIC is situated

relatively far from the PV site, however, the OHTL runs through NIC to the Hydrogen Complex.

Construction vehicles will include a variety of vehicle classifications, e.g., Heavy Goods
Vehicles (HGV), Light Duty Vehicles (LDV), trucks, pick-up frucks, excavators and other
equipment. It is envisaged that all the construction vehicles will connect to the PV site via the
Highway 80. During the site visit, Highway 80 was noted to have constant fraffic flow of HGV
and LDV.

The Project will not specifically result in direct uplift of such social provisions, however, given
the increased activity from the project and elements for some influx of workers to the areq, it

is possible that some opportunities for improvements to this may be realised.

As with the construction phase, an economic impact during operation will result from any locall
employment created by the project. The operational phase will however require significantly
fewer staff than during construction. Besides management and fechnical operator positions,
the majority of staff will be security teams, panel cleaners and other office-based support staff.
Such non-technical staff will likely be sourced locally. Whilst the size of the required workforce
is significantly smaller, the type of work and the increased timescales involved offer an
opportunity for greater disseminatfion of skills. A targeted system of local recruitment and
investment in the human capital of the local workforce will enhance this process and
consequently increase the benefit to the local economy. Traffic impacts are expected to be
negligible during operation.

There may be opportunities for the Project to offer some services through corporate social
responsibility (CSR) activities.
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Climate Impacts

KSA is predominantly classified as a desert environment and experiences high tfemperatures,
with many days of sunshine and high levels of humidity, particularly in areas along its Gulf and
Red Sea coastline. The temperature in the summer months reaches as high as 50°C but
typically ranges from 27°C to 43°C in inland areas while it typically ranges between 27°C to
38°C in coastal areas. In winter, the temperatures range between 8°C to 20°C in the interior
parts of KSA while higher temperatures have been recorded in the coastal areas of Red Sea
(19°C = 29°C) (Saudi Arabia 3@ NC to UNFCCC, 2016).

Rainfallis infrequent but can occur intermittently and intensely several fimes a year, particularly
in mountainous areas. The average annual rainfall has been low and recorded in the range of
100mm in most regions. Flash floods can occur in many locations in the Kingdom after heavy
torrential rains. All wadis are considered floodplains and vulnerable to flooding after severe

rainstorm.

The key historical climate dataset for temperature and rainfall from 1900 to 2016 is presented
below (World Bank Climate Change Knowledge Portal, 2021):

e According to the First National Communication general warming varied from a
minimum of about 0.15°C since 1950 in Tabuk, Makkah and Al Ahsa, to a
maximum of about 0.75°C since 1950 in Khamis Mushait, Wadi Al Dawasser and
Yanbu;

o Great variability in precipitation changes with high decreases to the north and
southwestern parts of the country by up to 50 mm; and

¢ The mean annual temperature for Saudiis 24.70°C and the average
precipitation is 74.03mm for the period 1901 —2016.
Global climate models are used to understand the projections of future climate change and
related impacts. One of the most widely used global climate models is the Coupled Model
Infercomparison Project, Phase 5 (CMIP5) models included in the Infergovernmental Panel on
Climate Change's (IPCC) Fifth Assessment Report (ARS). The WBG's Climate Change
Knowledge Portal (WBG, 2020) uses these models to report on climate projections in Saudi

Arabia for different timeframes, statistics, emissions scenarios and climate model.

KSA’s mean annual temperatures is projected to increase by approximately 2°C by 2050. With
increased frequency and duration of heat waves, the highest increases are projected in the
northern parts of the Kingdom by up to 3°C during June, July & August. Precipitation is
projected increase by 7% by 2050.

According the WBG Climate Change Knowledge Portal (2020), KSA will be subject to the
following vulnerabilities due to the impacts of climate change:

e Anincrease in flash flooding events following periods of heavy rainfall. The
country receives intense rainfall especially in the mountainous southwestern
region, which tends to flood seasonal water courses
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e Water stress is bound fo increase due to an increase in the length of dry
periods and high aridity, rapidly depleting groundwater reserves and projected
temperature increase.

NEOM

e Greater rainfall variability may also result in prolonged droughts; and

e Sand and dust storms are frequent mainly due to the country’s desert soils and
landscape.

Ecosystem Services

The ecosystem service provided by the PV Project site are limited fo the following:

Table ES-1 Ecosystem Services Provided by the Project Site

L BENEFICIARY CATEGORY DESCRIPTION

SERVICE SERVICE
Provisioning | Type | | Local Food- The Project area is utilised by herders with
service herders Livestock livestock. Herders and ezbas were observed

during the site visit, in addition to this,
numerous camels were observed within the
Project site and surrounding areas.

Regulating | Type |l | Local Regulating | Existing vegetation and shrubs trap air
services communities | air quality | pollutants and GHGs and accordingly help
and the and reduce impacts on air quality and climate
global climate change.
population change
Type | | Local Regulating | The PV Project site is an area of flat
communities | water fopography between mountainous areas.
and flows The areais likely a location where wadi flows
surrounding rates decrease due fo the flatter
landowners topography. In addition, there are a number

of wadis that spread across site and
immediately to the north.

The loss of the provisioning service —livestock herding will be irreversible as a result of the Project
due to the land take required, however, it is noted that there is an abundance of similar land
immediately to the north of the Project and in surrounding areas. Nevertheless, a grievance
mechanism and the contact details for raising concerns or complaints will need to be
established and should there be specific grievances in regard to this ecosystem service, this
will be raised via this process for logging and investigation.

The impact to the regulating service — regulating air quality and climate change is not
considered to be of significance. Even considering the size of the Project and the vegetative
ground cover, the lack of voluminous biomass that would present stores for carbon means that
the implementation of the Project is not expected to result in the loss of significant carbon sinks.
In addition, mature trees will be transplanted in accordance with NEOM Naftive Tree
Transplanting Guidelines (2021) and shrub species will be allowed to re-establish where

practical.
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The construction and operation phases could potentially result in changes in the direction or
the natural flow of surface water at the site. This may potentially divert water flows away from
vegetated areas, carry contamination to wadi and low-lying areas, or result in flooding
impacts upon nearby or downstream communities and lands. Where practical, the wadis will
not be altered excepft in cases of engineering works to ensure that flood risk is appropriately
managed. In addition to this, any hazardous materials and construction materials will need to
be adequately managed including storing away from wadi channels and other storm water

drainage areas.

Community, Health, Safety and Security

Public risks during construction have the potential to result in isolated incidents if the site is not
properly fenced to prevent unauthorised access to areas of excavation, equipment and
machinery. The magnitude of risk and the proximity of communities will be assessed and

mitigated in specific management plans prior to construction works commencing.

The EPC Contractor and O&M company will prepare and implement necessary management
plans, which will put protocols and mechanisms in place to manage defined risks that could
potentially impact local communities. Specific management plans during the construction
phase, in addition to the CESMP, will include a Pollution Prevention and Control Plan, Traffic
Management Plan and an Emergency Preparedness and Response Plan. A Stakeholder
Engagement Plan will also provide the basis for consultation with communities including a
grievance mechanism. Similar plans will also be prepared by the O&M company prior fo

operation.

Security arrangements will be subject to a security risk assessment in consultation with NEOM.
It is highly unlikely that any security staff working for the NEOM Green Hydrogen Company
would be required or permitted to carry firearms. However, any such requirements would be
guided by NEOM and also the following industry good practices: i) UN Code of Conducts for
law enforcement officials, i) the IFC’s Good Practice Handbook on the Use of Security Forces
and iii) UN Basic Principles on the use of Force and Firearms by law enforcement officials.

The construction phase will require a dedicated labour workforce as well as other associated
labour for site-based security and staff at administration and accommodation areas. Hence,
there will be an increase in the local population size due to the Project. It is expected that
almost all workers will come from outside of the Project area and will largely be expatriate. As
such, there is a potential for workers to come into contact with the residents of major fowns
and villages within the NEOM Region. The influx of such workers could potentially lead to
cultural conflicts with existing local communities due to differing ideals, behaviour and cultural
practices. Such interactions could lead to potential conflicts or result in crime. Project workers

will need to receive cultural awareness training in regard to local customs prior to mobilisation.
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The interaction of workers from different areas, as well as the close-knit mixing of workers on-
sites and in labour accommodation may result in the transfer of certain communicable disease
and/or iliness. This may also impact upon communities where worker-community interactions
take place. There will also be a potential risk of transmitting COVID-19 between the workers
and the communities near the project site and off-site accommodation areas. All applicable
mitigation will need to be implemented, to ensure compliance with KSA requirements and
intfernational good practices.

Human Rights, Labour and Working Conditions

A Health, Safety and Environmental Management Plan (HSEMP) will be prepared at the start
of construction to address the H&S risks that occur on a construction site. These will include
physical risks such as traffic on site, working in confined spaces/at height, movement of heavy
machinery, excavations, scaffolding. Other risks may include those associated with handling
of fuels, chemicals, paints and solvents, noise and emissions from machinery and generators

etfc.

Health and safety risks to the site workforce will be managed effectively through specific risk
assessments, development of appropriate method statements and procedures, emergency
and disaster planning and the communication of specific health and safety planning
requirements and training sessions. These will all be linked to the ‘permit to work’ process to be

implemented by the contractor.

Terms of employment and working conditions will also comply with KSA laws as well as the
International Labor Organisations (ILO) requirements and UN conventions to which KSA is
signatory to. The EPC Confractor’'s accommodation camp will require compliance with KSA

requirements and the IFC & EBRD Workers Accommodation: Processes and Guidelines (2009).

A grievance mechanism will be established to ensure that workers can openly air their
complaints (or do so anonymously), without fear of being dismissed, should they consider
conditions to be unsafe or culturally damaging or in instances where they experience Gender
Based Violence & Harassment (GBVH). The Project will also be required to develop and
implement Human Resources Policy (and related procedures) and Human Rights Policy, GBVH

policy etc.

An Operational Health and Safety Management Plan (OHSMP) will also be prepared at the
start of the operation phase to address relevant H&S issues for workers during the routine
management, mainfenance and possible emergency scenarios that could arise on the

Project site.
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NEOM will develop a separate PV Project adjacent to and to the north of the Project. The
exact location and timeline of this Project it is not known at the time of writing this report,
however, the cumulative impact assessment considered overlapping of construction timelines

of the Project and the NEOM PV as a worst-case scenario.

Negative cumulative impacts are typically anficipated during the construction phase, with
fraffic, noise and air impacts considered to be the most likely to result in cumulative impacts.
These cumulative impacts can be effectively mitigated by the implementation of the
mitigation measures and management plans outlined in Section 7.1. There are also potential
cumulative impacts for Community, Health, Safety and Security which primarily relate to the
influx of workers, with this impact likely fo be more significant during the construction phase as
a result of the increased workforce required during this phase. Socioeconomic cumulative
impacts, both negatfive and positive are anticipated, but it is important to note that the
impacts are typically positive in terms of employment creation, dissemination of skills and
boosts to the local and regional economy. The key negative cumulative impact will be the

increase in fraffic on Highway 80 as a result of the projects.
SUMMARY OF IMPACTS

Potential impacts during consfruction and operational phases are identified and assessed
using the impact assessment methodology specified during scoping and detailed later in the
main report. Prior to mitigation there are three (3) impacts of ‘Major’ significance and twenty
seven (27) impacts of ‘Moderate’ significance based on the detailed assessment. Following
the implementation of the proposed mitigation and management measures, there are no
residual impacts of ‘Major’ or ‘Moderate’ significance. The following tables present a summary
of the impacts, both pre- and post- implementation of the mitigation measures and

management plans outlined in Chapter 7.

Table ES-2 Summary of Pre-Mitigation Impacts with Significance (Construction and

Operation)
NEUTRAL /
ESIA ASPECT POSITIVE NEGLIGIBLE  MINOR MODERATE | MAJOR TOTAL
Air Quality 0 0 10 4 0 14
Noise and Vibration 0 0 3 6 0 9
Geology, Soils and Groundwater 0 9 0 1 0 10
Hydrology, Surface Water and
Flood Risk 0 0 4 0 0 g
Terrestrial Ecology 0 2 7 4 1 14
Landscape and Visual Amenity 3 0 14 9 2 28
Cultural Heritage and 0 0 0 5 0 2
Archaeology
Socioeconomics 7 0 0 1 0 8
Total 10 1 38 27 3 89
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Table ES-3 Summary of Residual Impacts with Significance (Construction and
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Operation)
NEUTRAL /
ESIA ASPECT POSITIVE NEGLIGIBLE ~ MINOR MODERATE | MAJOR ToTAL

Air Quality 0 10 4 0 0 14
Noise and Vibration 0 3 6 0 0 9
Geology, Soils and Groundwater 0 9 1 0 0 10
Hydrology, Surface Water and

Flood Risk Y < o e o ‘)
Terrestrial Ecology 1 11 2 0 0 14
Landscape and Visual Amenity 2 18 8 0 0 28
Cultural Heritage and 0 0 5 0 0 2
Archaeology

Socioeconomics 7 0 1 0 0 8
Total 10 55 24 0 0 89

Key Findings

The ‘Major’ pre-mitigation impacts are assessed to be related to ferrestrial ecology and
landscape and visual amenity. This is primarily due to the irreversible nature of the potential
impacts on these receptors e.g., direct loss of habitat and permanent land use changes, the
‘Major’ magnitude is also a result of the high sensitivity of the sandstone mesas / rock outcrops
and the wadis on site.

Terrestrial Ecology

Considering the ecological significance and value of the sandstone mesas within the site,
significance of potential impacts such as loss or damage to the features will be Major adverse.
However, since the project will mitigate this impact by ensuring development activities are
restricted at this areaq, residual impacts are assessed to be Neutral.

Table ES-4 Terrestrial Ecology — Major Impacts

POTENTIAL IMPACTS RECEPTOR POTENTIAL IMPACT SIGNIFICANCE RESIDUAL IMPACT
Construction
Direct Loss of Habitat Sandstone Mesas Major Neutral

Landscape and Visual Amenity

Regarding landscape character changes as a result of the Project, two potential impacts
have been assessed with initial significance of ‘Major’, however, both are reduced to a
residual impact of ‘Minor’ significance. This is since as a project design mitigation, the sensitive
areas such as the rock outcrops and wadis fraversing sand sheets will not be developed and
will be left as is. There will be slight changes in the landscape character of these areas due to
the proliferation of development around the wadis and their proximity to the site.
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Table ES-5 Landscape and Visual - Major Impacts

POTENTIAL IMPACTS RECEPTOR POTENTIAL IMPACT SIGNIFICANCE RESIDUAL IMPACT
Construction
Landscape Character LCA 3 - Rock Outcrops Major Minor
Change
Operation
Landscape Character | LCA 4 - Wadis Traversing Maior Minor
Change Sand Sheets !

FRAMEWORK FOR E&S MANAGEMENT & MONITORING

The ESIA provides a framework for the development of the Environmental and Social
Management System (ESMS) for the construction, commissioning and operational phases of
the Project which is presented in Chapter Error! Reference source not found.. The framework
has been proposed to ensure that all Environmental & Social risks, impacts & opportunities and
compliance obligations are appropriately identified and controlled through the development
of robust and functional systems. The Project’s ESMS will need to incorporate mitigation and
monitoring requirements established within the ESIA as well as conditional requirements set by
NCEC, NEOM and the financial Lenders.

The Project Company as the overall accountable party will develop and implement an E&S
Policy (and otherrelated policies) that will act as the top-level document for the development
of other ESMS documentation. The EPC Contractor (contractually responsible for construction)
will develop and implement the construction phase ESMS, which will primarily include risk &
opportunity and legal registers, management plans linked to the risks/opportunities and legal
registers (such as the CESMP and others), as well as internal systems to monitor, review and
ensure continual improvement by competent staff. The O&M Company (confractually
responsible for operations) will develop and implement the operational phase ESMS.

These ESMS will align with the Project Company E&S policy and will ensure appropriate risk &
opportunity management. The Project will be subject to periodic independent monitoring in
accordance with the requirements of the lenders, including Equator Principle 9. This will likely
take place on the form of third-party audits will evaluate the suitability and implementation of
the Project’s ESMS, with respect to the Project’s compliance obligations.
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