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1 INTRODUCTION 

1.1 Project Background 

For the past decade or so, the Gaza Strip has been suffering from a persisting electricity crisis entailing frequent 
grid unavailability. This has resulted in intermittent electricity supply where grid availability is in service on a 12-
hour ON/12-hour OFF schedule. At the end of 2019, such supply was scheduled on an 8-hour grid-up, followed 
by an 8-hour grid-down. However, the planned 8-hours grid-up session was in reality often between 5 and 7 only 
due to additional unscheduled cuts. In general, this results in grid availability averaging around 50% only 
throughout the year.  

The main cause of the grid outages is the immense deficit in installed capacities, as it is estimated that Gaza 
currently has a demand exceeding 500 Mega Watt (MW) while the average supply does not exceed 200 MW. 
120 MW is fed from Israeli transmission lines and around 70 MW are generated by the Gaza Power Plant (GPP) 
with diesel fuel supply.  

It is not clear for how long the current electricity crisis in Gaza will continue. There are some planned measures 
for improving the situation including renegotiation with the Egyptian government for contribution of around 30 
MW. Also, a 161 kilovolt (kV) line from Israel is being planned, which should add another 75 MW and improve 
the electricity situation in Gaza. However, no clear information about the implementation timeline and funding 
status have been revealed at this point in time. It is not expected that the electricity supply in the Gaza Strip will 
improve significantly in the near future (Fichtner, 2019). 

The 50% gap in the supply of electrical energy has significant and profound consequences on critical 
infrastructure elements to include but not limited to water supply, wastewater treatment, healthcare, education 
– in addition it also entails significant negative impacts on the standard of living for the residents of the Gaza 
Strip.  

Under the “Multi-Sectorial Investment Programme (MIP) Phase III Gaza (VP)”, the German Government has 
envisaged to provide financing for the development of a up to 10 Mega Watt (MW) solar Photovoltaic (PV) plant 
in Rafah to supply electricity to the National Grid (hereafter referred to as ‘the Project’). The objective of the PV 
plant installation is to provide a reliable source of electricity supply which would aim to some extent improve 
the persisting electricity crisis. The PV Plant will be owned by the Palestinian Energy and Natural Resources 
Authority (PENRA). 

 

1.2 The Environmental and Social (ESIA) Report 

The environmental clearance process for the Project is governed by the Environmental Quality Authority (EQA), 
as stipulated by the “Environmental Law No. (7) for the Year 1999” and “Palestinian Environmental Assessment 
Policy for the Year 2000”. The EQA through the Policy does not require an Environmental and Social Impact 
Assessment (ESIA) study for a Project of this nature and scale, but rather only an Environmental and Social 
Management Plan (ESMP) in order to obtain an environmental clearance for the development. 

However, as discussed earlier, PENRA could be seeking financial support for the Project from the German 
Government through KfW. In accordance with KfW’s Sustainability Guideline (KfW, 2019) a Project of such 
nature and scale is classified under “Environmental and Social (E&S) Risk Category B” (moderate E&S risks and 
impacts), and which will therefore require an Environmental and Social Impact Assessment (ESIA) study.  

To this extent, KfW (on behalf of PENRA) appointed ECO Consult and UG Gaza to undertake the ESIA for the 
Project. The ESIA is to be undertaken in accordance with local requirements as well as Good International 
Industry Practice (GIIP) Environmental and Social (E&S) requirements. 
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1.3 Document Structure  

The following table provides an overview of the Chapters within this ESIA document.  

Table 1: Summary of ESIA Content 

Chapter Description of Content 

Chapter 2 – Project 
Description  

Provides a detailed description of the Project in relation to its location, the key project 
components and an overview of the proposed activities that are to take place during the 
various Project phases. 

Chapter 3 – Regulatory and 
Policy Framework  

Provides an overview of the environmental and social regulatory and policy framework 
applicable to the Project and its various phases.  

Chapter 4 – Analysis of 
Alternatives  

Investigates several alternatives to the Project development in relation to the Project site, 
chosen technology, Project design, and finally investigates the ‘no action alternative’ – which 
assumes that the Project development does not take place. 

Chapter 5 – Stakeholder 
Consultation & 
Engagement  

Discusses the stakeholder consultation and engagement plans which were undertaken as 
part of the ESIA process for the Project and provides an overview of the findings. 

Chapter 6 – ESIA Approach 
and Methodology 

Presents the assessment methodology and approach for the ESIA study. 

Chapter 7 – Chapter 16 Presents the environmental and social attributes that will be studied throughout the ESIA. 
This includes: landscape and visual (chapter 7), land use (chapter 8), geology, hydrology and 
hydrogeology (chapter 9), biodiversity (chapter 10), archaeology and cultural heritage 
(chapter 11), air quality and noise (chapter 12), infrastructure and utilities (chapter 13), 
socio-economic conditions (chapter 14), occupational health and safety (chapter 15), 
community health, safety and security (chapter 16). For each attribute and where relevant, 
the baseline conditions within the Project site and its surroundings were assessed. Each 
chapter then moves on to identify and assess the potential impacts from the Project on each 
attribute and for each impact a set of mitigation measures have been identified to eliminate 
or reduce the impacts to acceptable levels 

Chapter 17 – Assessment 
of Cumulative Impacts  

Investigates the cumulative impacts which could result from incremental impacts from other 
known existing and/or planned developments in the area based on currently available 
information.  

Chapter 18 – Assessment 
of Impacts from Associated 
Facilities  

Investigates the environmental and social impacts related to the associated facilities of the 
Project and which includes the electricity evacuation line that will connect from the Project 
site to the national distribution line.  

Chapter 19 – 
Environmental and Social 
Management Plan (ESMP)  

Presents the Environmental and Social Management Plan (ESMP) for the Project; which 
mainly summaries the impacts identified as well as the mitigation measures and monitoring 
requirements to be implemented throughout the various Project phases. In addition, this 
Chapter describes the institutional framework and procedural arrangement for the ESMP 
implementation.  

 

1.4 Project Proponent and Key Contributors  

Different entities are involved in the planning and implementation of the Project. Responsibilities of each entity 
are listed in the text below along with a general description of their roles. 

▪ Palestinian Energy and Natural Resources Authority (PENRA): overall owner and developer of the 
Project; 

▪ Kreditanstalt für Wiederaufbau (KfW): under the "Multisectoral Investment Programme (MIP) Phase III 
Gaza" the KfW intends to provide funds to PENRA for the development of the Project. This includes funds 
for required studies (e.g. feasibility study, ESIA study, etc.) as well as construction of the Project.  
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▪ Environmental Quality Authority (EQA): the official governmental entity responsible for protection of the 
environment and granting the environmental clearance for the Project in accordance with the 
“Environmental Law No.7 of 1999”; 

▪ Engineering, Procurement, and Construction (EPC) Contractor: will be responsible for preparing the detailed 
design and layout of the Project; supply of the material and equipment (e.g. PV panels); and construction of 
the Project and its various components. The EPC Contractor for this Project has not been assigned yet;  

▪ Project Operator: responsible for Operation and Maintenance (O&M) of the Project. The Project Operator 
has not been assigned at this stage;   

▪ Gaza Electricity Distribution Corporation (GEDCo): will be the off-taker of electricity. In addition, they will 
also be responsible for designing, building and operating the associated interconnection facilities that will 
connect from the Project site to the national distribution line; and    

▪ ESIA Consultant (ECO Consult and UG Gaza): hereafter referred to as the ‘ESIA Team’ who is the ESIA 
Practitioner and the consultant commissioned by KfW to prepare the ESIA for the Project in accordance with 
the requirements of the “Environmental Law No.7 of 1999” as well as Good International Industry Practice 
(GIIP) Environmental and Social (E&S) requirements.  

▪ Fichtner: technical consultant appointed by KfW to undertake a feasibility study for the Project. The 
feasibility study will aim to verify production capacity, investigate various PV technological alternatives for 
the Project components (e.g. PV panel technology, mounting structures, etc.), identify route for 
interconnection facilities, and identify the most preferred and feasible option for Project development.  
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2 PROJECT DESCRIPTION 

This section provides a detailed description of the Project in relation to its location, the key project components 
and an overview of the proposed activities that are to take place during the planning and construction, 
operation, and decommissioning phase.  

 

2.1 Project Location  

The Gaza Strip consists of 5 governorates, including a total of 25 municipalities. The Project site is located within 
the Rafah Governorate where the closest community settlement is Rafah (400m to the east). Rafah settlement 
is administratively under Rafah Municipality.  

The Project site is also located within a vacant area near the Egyptian Borders which is located around 200m to 
the west. The coordinates for the Project site are presented in the table below. The site has a total area of around 
0.065km2 that will be utilized for the development of the 10MW solar PV Project.  

Table 2: Project Site Coordinates 

Point Coordinates 

Latitude Longitude 

1 31.314567659⁰  34.228553541⁰  

2 31.316525675⁰  34.228438259⁰  

3 31.316908394⁰  34.228071272⁰  

4 31.316645806⁰  34.226994284⁰  

5 31.317445973⁰  34.226695853⁰  

6 31.316783278⁰  34.225406595⁰  

7 31.314178395⁰  34.226944583⁰  

 
Figure 1: Project Site and Nearby Communities 
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2.2 Project Components  

An explanation of PV technology functionality is as follows. PV is a method of generating electricity through solar 
panels which are composed of a number of solar cells. Such cells convert solar energy (radiation from the sun) 
into electricity using semiconductors (photovoltaic material that exhibit the photovoltaic effect); following the 
exposure of the PV panel to light, voltage is created in the material as photons from sunlight excite electrons in 
those materials into a higher state of energy, allowing them to act as charge carrier for an electric current.  

Solar cells produce Direct Current (DC) electricity from sun light, which can be used for grid connected power 
generation. However, electricity at the grid is usually in a different form (known as Alternating Current (AC)) and 
thus inverters are used to convert the DC current to AC current. In addition, cells produce electricity at a certain 
voltage which must be matched to the grid it connects to. Therefore, transformers are used to convert the 
output from the panels to a higher voltage that matches the grid. 

The table below provides a summary of the key project components, along with a description of each of those 
components to follow. It is important to note that information is provided based on currently available 
information from an ongoing feasibility study that is being undertaken for the Project.  

Table 3: Summary of Key Project Components for the Off-Site Plant 

Component Description 

Project Generation Capacity   10 MW (maximum anticipated capacity)   

Technology Type Photovoltaic (PV)  

Project area   0.065km2  

PV Panels  Crystalline technology  

Infrastructure and utilities  Cables, inverters, transformer, warehouse and offices, and road networks  

Associated facilities  An underground transmission line that will connect from onsite transformer to 
existing national Grid.   

 

2.2.1 PV Arrays  

The Project will be divided into blocks, where each block will be composed of PV Power arrays (typical structure 
of power arrays is presented in the figure below).  

a) PV Arrays: each array is made of PV panels. The panels for the Project will be crystalline solar module 
technology which utilizes silicon as a semiconductor material for generation of electricity. Silicon is 
considered a non-hazardous material. The specifications of the panels are being studied as part of the 
ongoing feasibility study but are expected to be either monofacial crystalline PV module (which has one side 
of solar cells collecting light) each with a capacity of 500 W, or bifacial crystalline PV modules (which has 
modules that are double-sided and capture sunlight and generate electricity from both sides) each with a 
capacity of 550 W. It is expected that around 18,000 – 20,000 PV panels will be required for the Project.  

b) The mounting structure for the PV arrays is currently being studied as part of the ongoing feasibility study. 
If the monofacial crystalline PV module will be utilized then each array will be installed on a fixed mounting 
structure which carries the array and that will be oriented in a south direction or east-west direction. If the 
bifacial crystalline PV modules will be utilized then each array will be installed on a single-axis tracking 
mounting structure that moves along with the path of the sun throughout the day to maximize the amount 
of electricity produced by the PV panels.  
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Figure 2: Typical Power Arrays Composed of PV Panels 

 

2.2.2 Infrastructure and Utilities  

The following presents the infrastructure and utility elements that will be required.  

▪ String Inverters that will convert the electricity produced from the panels from Direct Current (DC) to 
Alternating Current (AC). 

▪ The inverters will then connect through underground electrical cables to the low voltage/medium voltage 
transformers which will increase the voltage produced to the appropriate voltage for utilization.  

▪ Building Infrastructure will mostly include offices for normal daily operational related work, control building 
including data, control and voice communication system for proper operation and maintenance of the solar 
farm as well as a warehouse / workshop for storage of equipment and machinery and maintenance.  

▪ Road network to include: (i) internal road network for ease of access to the modules for operation and 
maintenance purposes and (ii) security road around the perimeter of the Project site for security patrolling; 
and (iii) access road from the highway to the site.  

▪ Fencing around the entire facility will be required to ensure safety from criminal activity and trespassing of 
unauthorized personnel.  

▪ Monitoring System: provides information of the plant equipment performance for operation and 
maintenance through what is known as a SCADA system.  

▪ On-site water reservoirs or tanks are most likely to be utilized for the water requirements of the Project. 
Water will be used mainly for potable purposes as well as for the scheduled cleaning of the panels to prevent 
dust build-up as this would affect their performance.  

 

2.2.3 Associated Facilities 

As discussed earlier, electrical cables will connect from the inverters to low voltage/medium voltage 
transformers that will increase the voltage produced for connection with the closest available connection point 
on the National Grid.  

The connection will be done through an underground cable that will connect from the transformer station onsite 
to the closest available connection point with the National Grid. The route of the cable connection is being 
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studied as part of the ongoing feasibility study and therefore has not been determined at this stage. This 
underground cable connection will be designed, built and operated by the Gaza Electricity Distribution 
Corporation (GEDCo). 

 

2.3 Workforce and Training  

As discussed earlier, the EPC Contractor and Project Operator have not been assigned at this stage. Therefore, 
no information is currently available on the workforce required during the construction and operation phase. 
However, the ‘ESIA Team’ estimated the workforce required based on other solar PV projects similar in nature 
and capacity.  

▪ Around 100 job opportunities during the construction phase for a duration of around 12 months. This will 
mainly include skilled labour (engineers, electrical and mechanical technicians, etc.) as well as unskilled 
workers; and 

▪ Around 10 job opportunities during the operation phase to include skilled labour (manager, engineer, etc.) 
and unskilled labour (such as module cleaners) for a duration of 25 years.   

 

2.4 Overview of Project Phases  

This section presents the likely activities to take place during the Project development and which will include 
three distinct phases: (i) planning and construction, (ii) operation and (iii) decommissioning each of which is 
summarized below. 

(i) Planning and Construction Phase    

Typical activities during the planning and construction phase for PV farms include the following which are to be 
undertaken by the EPC Contractor: 

▪ Detailed and final planning and design for the project and its components.  

▪ Construction of temporary construction compound including laydown area for temporary component 
storage, onsite office with sanitation requirements and other.  

▪ Mobilization and overall management of construction workforce. However, it is important to note that the 
EPC Contractor has not been selected yet (nor any other sub-contractor which might be involved in the 
Project). Therefore, it is not clear at this point whether there will be any onsite accommodation for workers 
or whether they will reside in closest community settlement and travel to/from site on a daily basis.  

▪ Transportation of Project components to the Project site. All PV panels, electrical and structural equipment 
is planned to be shipped through sea to a Port (destination unknown at this stage) and then trucked to site 
via roads in containers, and other equipment might be air-shipped depending on the EPC Contractor’s 
arrangement with equipment suppliers. 

▪ Site preparation activities as the Project requires a flat physical land area for installation of the PV arrays 
and the various Project components. Such activities could include excavations, grading, and land clearing 
activities.  

▪ In addition to the installation of the arrays, there is additional construction work (which could include 
excavations, land clearing activities, etc.) that must be conducted to connect each panel to the power grid. 
This could include the installation and laying of underground cables, inverter stations, transformer, etc. 
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▪ Additional construction works (which could include excavations, land clearing activities, etc.) for the road 
network and building infrastructure; and 

▪ Commissioning tests at this stage is vital if a good quality PV installation is to be delivered and maintained 
and shall demonstrate that the PV plant will operate satisfactorily with consideration of the safety 
component. Such commissioning tests will include: (i) standard tests for main equipment/components 
including but not limited to PV modules, PV strings, inverters, etc. (ii) tests for structures and foundations; 
(iii) tests for civil works; (iv) tests for electrical systems including but not limited to transformers, auxiliary 
system, cables; (v) and tests for communication and SCADA system. 

 

(ii) Operation Phase  

PV plants generally require limited operational activities which mainly includes the following to be undertaken 
by the Project Operator: 

▪ Operation and Maintenance (O&M). This includes the normal daily operation of the system including its 
maintenance to optimize the energy yield and the life of the system. Maintenance can be divided into 
the preventive and corrective maintenance. The preventive maintenance follows a routine service 
schedule aimed at preventing faults from occurring and keeping the plant operating at its optimum level. 
The frequency of the preventive maintenance depends on a number of factors such as the technology 
selected, environmental conditions of the site, warranty terms and seasonal variances. It contains for 
example activities like PV module cleaning, inverter servicing or checks on structural integrity of the 
mounting structure. The corrective maintenance is carried out in response to failures for example the 
repair/ exchange of damaged equipment or inverter faults.  

▪ It is important to note that the PV modules will be cleaned on a regular basis to prevent dust build‐up 
which could affect their performance. Dry cleaning method will be a requirement for this Project which 
does not entail the use of water. This involves the use of cleaning robots mounted on module rows or 
dry-cleaning brushes used manually. However, it is expected that there would still be situations where 
water will be required to clean the panels (e.g. when dust becomes adhesive from rain or humidity). 

 

(iii) Decommissioning Phase  

The Project is expected to be operational for 25 years (lifetime of the PV panels). In the case of the complete 
decommissioning the activities could include the disconnection of the various Project components (PV array, 
inverter stations, transformer, etc.) for final disposal. In addition, internal road network will be restored and 
gates and fences will be removed. 

 

2.5 Resource Use Efficiency  

The objective of this section is to demonstrate how the Project design has endeavoured to optimize the use of 
all-natural resources involved in the Project processes to the greatest extent possible.  

1) Electricity and Greenhouse Gas Emissions: One of the key positive impacts of the Project, as far as resource 
efficiency, is that it will be utilizing solar energy to produce electricity. The Project will be of an installed 
capacity of 10 MW.  
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The Project is expected to provide around 16-Gigawatt Hour (GWh) of electricity per year. The generation 
of electricity through a renewable source will offset greenhouse gas emissions as opposed to meeting such 
electricity requirements through conventional sources in Gaza that include diesel generated electricity from 
the Gaza Power Plant as well as direct supply from the Israeli Grid. 

Taking the above into account, the Project is expected to offset around 9,000 ton of CO2 per year, apart from 
the reduction of air pollutants emitted from conventional thermal power plants – such as ozone, Sulphur 
Dioxide (SO2), Nitrogen Dioxide (NO2), particulate matter, and other gases which are the cause of some 
serious environmental concerns such as smog, acid rain, health effects, and many others. 

2) Water Resources: as discussed earlier, the PV modules will be cleaned on a regular basis to prevent dust 
build-up which could affect their performance. The dry-cleaning method (which does not entail the use of 
water) will be a requirement for this Project to reduce the amount of water consumption during operational 
phase. However, it is expected that there will be certain situations where water will still be required (e.g.  
when dust becomes adhesive from rain or humidity).  
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3 REGULATORY AND POLICY FRAMEWORK  

This chapter first provides an overview of the environmental clearance process for the Project as governed by 
the Environmental Quality Authority (EQA). The Chapter then discusses the regulatory context, which is directly 
related to environmental compliance, which must be adhered to by all parties involved in the Project throughout 
the planning and construction, operation, and decommissioning.  

The Chapter goes on to summarizes the relevant international agreements and conventions to which The 
Palestinian Territories is a signatory. Finally, as the Project could be funded by KfW, the chapter highlights the 
Environmental and Social (E&S) requirements of KfW, as well as other international best practice E&S 
requirements which the Project must adhere to, as required by KfW. 

 

3.1 Palestinian Environmental Clearance Process  

The key law that governs the Environmental Impact Assessment (EIA) process in Palestinian Territories (including 
the Gaza Strip) is the “Environmental Law No. (7) for the Year 1999” of the EQA. Article (45) states that the EQA 
will formulate the criteria for determining the projects which are subject to EIA studies and formulate regulations 
and requirements for such studies.  

In accordance with the above, EQA issued the “Palestinian Environmental Assessment Policy for the Year 2000” 
which provides additional details on the environmental clearance process and EIA requirements. A summary of 
the key requirements that are relevant to the Project is provided below.  

▪ The EIA process is governed by an “Environmental Assessment (EA) Committee” composed of members 
from EQA and other ministries and authorities.  

▪ First, the developer of the Project is required to submit an application to EQA with a project description, 
whom will review to determine if a preliminary EIA, comprehensive EIA, other requirements or no 
assessment/studies are required to be submitted at all. 

▪ In case a preliminary or comprehensive EIA is required, EQA could prepare a Terms of Reference (ToR) 
in consultation with the developer and the EA Committee, or could require developer to prepare ToR 
which should identify minimum standards for EIA study and its scope of work and methodology;  

▪ Article 8 and Annex 3 identifies requirements for stakeholder consultation and engagement activities for 
preliminary and comprehensive EIA studies. In addition, EQA could require disclosure sessions with 
stakeholders to obtain their views and comments on EIA study; 

▪ EA Committee reviews studies that are submitted and either: (i) approves project and an environmental 
permit is issued with or without conditions; or (ii) rejects project and no permit is issued due to 
significant impacts that cannot be mitigated.   

▪ The Policy includes annexes that identify the key and main components of a preliminary EIA study as 
well as a comprehensive EIA study that should be followed during the preparation phase.  

▪ Based on discussions with EQA it was indicated that a Project of this nature and scale does not require 
an EIA study. EQA requires that PENRA submit a form with an Environmental Management Plan (EMP) 
only in order to obtain an environmental clearance for the Project development. 
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3.2 Summary of Palestinian Environmental and Social Regulatory Context  

This section lists those legislations that are directly related to E&S compliance that must be adhered to by all 
parties involved in the Project throughout the planning and construction, operation, and decommissioning 
phase. These legislations include: (i) those issued by EQA (laws, regulations and instruction), and (ii) the relevant 
national legislations issued by other line ministries (laws, regulations, instructions, standards). 

The table below lists the key relevant legislation to each of the E&S parameter being studied and assessed within 
this ESIA. Such identified legislations are further discussed in the text that follows. 

Table 4: National Legislation and Guidelines Governing the E&S Compliance for the Project 

Legislation 

Land Use 

Land Ownership Law (3)/2011 

Soil 

Environmental Law No.7 – 1999 

Management of Solid Waste, Hazardous Waste and Wastewater 

Environmental Law No.7 – 1999 

Local Authorities Law No.  1 (1997) 

Solid Waste Management Regulation (2004) 

Solid Waste Management Bylaw (2019) 

Hazardous waste bylaw No 6 (2021) 

Biodiversity 

Environmental Law No.7 – 1999 

National Biodiversity Strategy and Action Plan for Palestine 

Archaeology and Cultural Heritage 

Law No.11 of 2018 on the Palestinian Physical Cultural Heritage Law 

Environmental Law No.7 – 1999 

Air Quality and Noise 

Environmental Law No.7 – 1999 

Ambient Air Quality Standards - The Palestinian Standards Institution (PS 801-2010) 

Noise Level Guidelines - The Palestinian Standards Institution (PS 840- 2005) 

Occupational Health and Safety 

Labour Law No.  7 – 2000 

Ministry of Health Guidelines on COVID-19 

Energy and Electricity 

Law No.12 – 1995 

General Electricity Law No.13 – 2009 

Electricity Tariff Law No.6 – 2019 

Renewable Energy and Natural Resources Law No.14 – 2015 

Decree No.6 – 2017 

Public Health and Safety 

Public Health Law No.  20 - 2004 

Water Resources 

Environmental Law No.7 – 1999 

Water Law No.14 – 2014 

PWA Guidelines for Drinking Water 
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(i) Environmental Assessment and Management  

Palestinian Environmental Law No.7 – 1999 (PEL): the Palestinian Environmental Law No.7 of 1999 was drafted 
to safeguard environmental resources such as land, air, water, and aquatic resources, as well as natural, 
archaeological, and historical heritage. In order to achieve sustainable development and preserve future 
generations' rights, the PEL mandates that the protection of these resources to be addressed in all social and 
economic development plans. The PEL's primary concerns include public health and social welfare, as well as the 
conservation of ecologically sensitive areas, biodiversity, and the restoration of environmentally damaged 
places. The PEL also establishes penalties for breaching any of the articles contained in this law.  Article 45 gives 
the EQA the authority to define standards for EIA studies and to draft the necessary rules and procedures. The 
EQA is also required by the PEL to work with the competent authorities to monitor the execution of decisions 
made about the environmental impact.   

Palestinian Environmental Assessment Policy (PEAP):  the Palestinian Environmental Assessment Policy (PEAP) 
sets out the overall process for environmental assessment requirements and environmental clearance 
requirements for development projects. This was discussed previously under “Section 3.1” earlier.  

 

(ii) Energy and Electricity 

Law No.12 – 1995: This law called for the establishment of the Palestinian Energy Authority (PEA) (which later 
became the Palestinian Energy and Natural Resources Authority (PENRA)) as an independent entity with an 
individual budget and under the direction of the Palestinian National Authority's President. The law establishes 
the official authorities in Palestine that will be responsible for energy production, transmission, and distribution.  
Additionally, it outlines the authority's key responsibilities in terms of providing enough power to meet the 
current and future electrical demands of the Palestinian people, as well as rural electrification, regional 
interconnection, energy conservation, and non-commercial research. Furthermore, its goals include the repair 
of the existing networks and the expansion of services to previously underserved areas. 

General Electricity Law No.13 – 2009: The primary objectives of The General Electricity Law are to restructure 
and improve the electricity sector, as well as to encourage domestic and foreign investment in order to ensure 
sufficient power supply and reasonably priced services. The Law established the Palestinian Electricity 
Regulatory Council (PERC), which was given financial and administrative authority to carry out its duties 
independently.  The PERC's main objectives are to review and monitor electricity tariff applications, to provide 
licenses for electricity generation, transmission, and distribution, and to raise public awareness regarding 
renewable energy and energy efficiency. This law also called for the establishment of The Palestinian Electricity 
Transmission Ltd.  (PETL). Its mandate includes two primary responsibilities: owning, operating, maintaining, and 
developing the transmission grid, as well as purchasing electric power from diverse sources and selling it to 
distributors and other consumers. 

Electricity Tariff Law No.6 – 2019: This is the tariff law, which determines the price at which electrical companies 
sell electricity to consumers. It is defined by the Palestinian Electricity Regulatory Council (PERC) on the basis of 
transparency and fairness for licensed distribution for businesses and customers. The Palestinian Electricity 
Transmission Ltd. (PETL) adopted the ‘sole buyer and partner’ model in regulating the Palestinian electricity 
sector. 

Renewable Energy and Natural Resources Law No.14 – 2015: Alternative and clean energy resources are 
encouraged under this Law. The main objectives of this Law are to promote the development of renewable 
energy production as well as to improve energy efficiency in all sectors, especially local industrial companies.  
This Law establishes PENRA's role as the policy-making body in charge of the development and implementation 
of the national energy strategy. PENRA has been tasked with identifying areas with high-potential renewable 
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energy sources and energy efficiency, which will then be prioritized for the development of renewable energy 
installation, with the technical assistance of The Palestinian Energy and Environment Research Centre (PEC).   

Decree No.6 – 2017: Indicated the PA’s major interest in solar energy as this decision specifically handles the 
incentives for installed PV systems. 

 

(iii) Land Use and Acquisition 

Land Ownership Law No.3 – 2011: Land ownership, acquisition, and compensation are addressed in Law 3 of 
2011.  This law was enacted to modify Law 2 of 1953.  All laws and processes pertaining to the purchase of 
private land for the sake of public interest projects are outlined in the legislation. It identifies public interest 
projects and outlines the entitlement criteria, such as land registries and ownership papers, which are required 
to show an affected person's claim to compensation. It also governs instances when there is a dispute about 
ownership. Note: no land acquisition and compensation is applicable to the Project as discussed in “Chapter 
8” in further details.  

 

(iv) Soil Quality 

Palestinian Environmental Law No.7 – 1999 (PEL): key relevant requirements mainly include that excavating, 
construction, demolition, or transportation of debris and sands generated by activities must commit to taking 
all required procedures for safe storage and transportation of such materials in order to avoid environmental 
pollution.   

 

(v) Waste Management – Solid, Liquid and Hazardous Waste 

Palestinian Environmental Law No.7 – 1999 (PEL): According to Articles 7,9 & 13, it is stated that the EQA shall 
provide a comprehensive national strategy for solid waste management, including methods and site designation 
for solid waste disposal (and the standards of disposal sites), as well as supervision of implementation by local 
councils. The EQA shall also encourage taking reasonable precautions to decrease solid waste generation to the 
lowest feasible level; re-use it as much as possible, recover its sources, and recycle it. 

The EQA shall provide lists of hazardous substances and wastes as well as issuing restrictions, instructions and 
standards on the manufacturing, storing, distributing using, treating or disposing of hazardous substance or 
waste whether it was solid, liquid, or gas. The PEL also states that it is illegal to import any hazardous wastes.  
Unless a specific authorization is acquired from the EQA, it is also forbidden to transport hazardous waste across 
Palestinian territory, territorial water, or the Palestinian free economic zone. 

Finally, Articles 28, 29 and 30 require setting standards for collecting, treating, reusing, and disposing 
wastewater and storm water in a sound manner while preserving the environment and public health. In addition, 
the Law also requires that no person or entity discharge any solid, liquid, or other substance unless the process 
meets the norms and standards established. 

Solid Waste Management Bylaw No.3 – 2019: The Solid Waste Management (SWM) Bylaw describes guidelines, 
obligations and responsibilities for all sectors (industrial, commercial, urban, agricultural, and household) that 
produce waste to ensure that these sectors are aware of the ways and practices of waste reduction, sorting and 
recycling within the framework of the national strategy for SWM, however, the consequences of breaching the 
abovementioned is polluter pays principle. The competent authorities must: (i) ensure that the collection, 
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transportation, disposal and treatment of waste are carried out without causing any health or environmental 
risks; (ii) determine the methods, locations and specifications of solid waste disposal places; and (iii) encourage 
the reuse, recycling and treatment of waste. 

Hazardous Waste Management Bylaw No.6 – 2021: the Hazardous Waste Management (HWM) Bylaw aims to 
protect the environment from pollutants resulting from hazardous waste through environmentally sound 
manner and establish control and inspection regulations. EQA has been tasked with developing a comprehensive 
and strategic HWM plan that includes defining of methods and locations for recovery, storage, treatment and 
disposal, as well as, supervising the implementation of the plan in coordination with the competent authorities, 
additionally, to monitoring the effects of HWM on the environment and public health.  The EQA requires entities 
involved in hazardous waste to: (i) obtain an environmental approval from the EQA; (ii) develop a strategic 
management and emergency plans with the involvement of the EQA and the national civil defence; (iii) manage 
the storing, categorizing, treating and disposing of hazardous waste in an environmentally appropriate manner; 
(iv) keep annual records of hazardous waste quantities and MSDS; and (v) train and provide workers involved in 
HWM with the required skills to handle hazardous waste, protocols in case of emergency and conducting 
periodic medical examinations in accordance with health and labour legislation. 

 

(vi) Biodiversity 

Palestinian Environmental Law No.7 – 1999 (PEL): Articles 40-43 are related to regulating the bases and 
standards for the conservation of natural reserves and national parks. More applicable, the PEL also states that 
it is illegal to hunt, shoot, or catch birds as well as marine and wild animals as listed in subsequent regulations.  
In addition, it requires that the EQA establish the foundation and criteria for determining which plants, both wild 
and woodland, are prohibited from being harvested, damaged, or cut off in order to ensure their life and 
continuation. Finally, the PEL stresses on the importance of preserving environmentally sensitive places, 
safeguard biodiversity, and rehabilitate environmentally damaged areas. 

National Biodiversity Strategy and Action Plan for Palestine (NBSAPP) – 1999: The National Biodiversity 
Strategy and Action Plan for Palestine (NBSAPP) have the goal of contributing to the conservation, protection 
and sustainable development of biodiversity by establishing relevant standards and guidelines.  Five objectives 
were developed as a result of a range of consultative processes in order to contribute to this goal:  (i) the 
conservation of Palestine’s biodiversity; (ii) the sustainable use of Palestine’s biodiversity; (iii) the enhancement 
of local and traditional knowledge and skills and the improvement of people’s attitudes and participation for the 
conservation of biodiversity and the sustainable use of biodiversity; (iv) the equitable sharing of biodiversity 
benefits within Palestine; and (v) the development of Palestinian human resource capacity in the field of 
biodiversity.  The aforementioned goals combine the Convention on Biological Diversity goals with the realities 
of the Palestinian national concerns. 

 

(vii) Archaeology 

Law No.11 of 2018 on the Palestinian Physical Cultural Heritage Law: this law was approved in 2018 to replace 
the previous Antiquities Act which was the British Mandate Law of Antiquities of 1929. The Palestinian Physical 
Cultural Heritage Law No.11 of 2018 aims to accomplish the following goals: (i) protecting and conserving the 
state's heritage for future generations; (ii) identify and manage Palestinian heritage in the best possible way; 
and (iii) preserving the state's cultural and civilizational identity. In addition, movable or immovable tangible 
cultural sites/properties are considered and deemed heritage under the circumstances as follows. Firstly, any 
movable or immovable artifacts that predate 1917 AC. Secondly, any artifact that dates back to after 1917 AC 
and falls under the following characteristics: (i) cultural significance; (ii) economic importance; and (iii) natural 
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importance. Furthermore, the Minister of Tourism and Antiquities issues a decision to consider the tangible, 
movable or immovable cultural property as heritage, following the specified aforementioned criteria. 

Palestinian Environmental Law No.7 – 1999 (PEL): according to Article 44, It is prohibited for anybody to engage 
in activities or take any action that may cause damage to natural reserves, forests, public parks, or archaeological 
sites, or that may affect the aesthetic aspects of such regions. 

 

(viii) Air Quality and Noise  

Palestinian Environmental Law No.7 – 1999:  Articles 19 – 27 states that the EQA shall provide specified 
standards to regulate the percentage of pollutants in the air and to reduce environmental nuisance. Every entity 
and individual shall not be permitted to exceed such limits as discussed below.   

Palestinian Ambient Air Quality Standards: The Palestinian Standards Institution (PSI) created the Palestinian 
Ambient Air Quality Standards (PS 801-2010).  As a result, health-based criteria and targets for a variety of air 
pollutants, including particulate matter, nitrogen oxides, ozone, and sulphur oxides, etc.  

Palestinian Noise Level Guidelines: The Palestinian Standards Institution developed the Outdoor Noise 
Standards (PS 840- 2005) to provide information for the protection of public health against outdoor noise levels. 
This Standard identifies limits daytime and nigh time noise limits for various areas to include residential, rural, 
commercial and industrial.  

 

(ix) Occupational Safety and Health 

Palestinian Labour Law No.7 – 2000: The law requires that regulations controlling occupational safety, health, 
and the working environment be issued by the Council of Ministers. The following provisions must be included 
in such regulations: personal protection and preventive techniques, protecting employees from workplace 
hazards and diseases, the occupational health and safety conditions that should be present in workplaces, first 
aid and medical aid to be provided for employees, ensuring workers' medical examinations are performed on a 
regular basis. 

COVID-19 Guidelines for Worker’s OHS: these guidelines developed by the Ministry of Health which identifies 
the health and safety measures that should be implemented in relation COVID-19 onsite.   

 

(x) Public Health Law 

Palestinian Public Health Law (PPHL) No.20 – 2004: According to PPHL, the Palestinian Authority, as represented 
by the Ministry of Health and other authorities, is responsible for ensuring the management of public health and 
safety as well as communicable, non-communicable, and genetic illnesses by practical measures, including the 
elimination of health nuisances.   

 

(xi) Water Resources  

Palestinian Water Law No.14 – 2014: through the implementation of integrated and sustainable water resource 
management principles, this law intends to develop and manage water resources, enhance their capacity, 
improve their quality, conserve and protect them from pollution and depletion, and improve the level of water 
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services. Articles in the law ensure the protection of water resources in terms of quantity and quality by stating 
the purposes for which the water resources can be used; determining the amounts and means of water 
utilization for the various sectors and regions; and defining the authority's responsibility in the monitoring of 
water resources. 

Palestinian Guidelines for Drinking Water: PWA issued standards for drinking water quality that identifies limits 
for contamination and elements such as chloride, nitrates, coliform, Total Dissolved Solids (TDS) and other.  

 

(xii) Other General Framework Laws  

Local Authorities Law No.1 – 1997: The purpose of this law is to organize and integrate the legal framework of 
local government. Twenty-seven (27) areas of activity are listed in the law as being within municipal jurisdiction, 
and local councils have the authority to issue rulings in these areas. The Ministry of Local Government is 
responsible for formulating the general policy of local Councils, regulating their operations and the 
implementation of public works projects, and monitoring the administrative, financial, and legal procedures for 
the establishment of these Councils. The Law specifies the method for electing the Council chairman and 
members, as well as for holding Council sessions. In relevance with the Project, the twenty seven (27) areas of 
responsibilities for Municipalities include but not limited to: town and street planning; building licensing and 
construction control; water supply (supply , distribution standards, tariffs, protect water sources); electricity 
supply (supply , Ministry tariffs); sewage management; licensing of trades and businesses (regulate, control, 
monitor crafts and industries, specify locations, control hazardous industries); waste; public health monitoring; 
fires and natural disasters (implement precautions against floods and fires, monitor hazardous materials); 
budget approval and management; asset and fund management for the local government. 

 

3.3 International Agreements  

Palestine has signed and ratified a number of international conventions committing the country to the 
conservation of environmental resources and protection of workers’ health & safety and labour rights. The 
following table lists the key conventions: 

Table 5: Relevant Palestinian International Conventions and Agreements 

Name of Multilateral Environmental Agreement Date 

Biodiversity and Natural Resources 

Convention on Biological Diversity (CBD) 1992 

United Nations Convention to Combat Desertification in those Countries Experiencing Serious Drought and/or 
Desertification, particularly in Africa 

1994 

Hazardous Materials and Chemicals 

Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal 1989 

Stockholm Convention on Persistent Organic Pollutants (POPs) 2002 

Atmosphere, Air Pollution and Climate Change 

Vienna Convention for the Protection of the Ozone Layer 1985 

United Nations Framework Convention on Climate Change 1992 

 

3.4 Good International Industry Practice (GIIP) E&S Requirements  

The Project could be funded by KfW and therefore this section highlights the Environmental and Social (E&S) 
requirements of KfW, as well as other GIIP E&S requirements which must be adhered to, as required by KfW. 
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(i) KfW Sustainability Guidelines 

In accordance with KfW’s Sustainability Guidelines, KfW seeks to promote sustainability and avoid adverse 
environmental, social and climate impacts and risks. 

All funding activities of KfW Development Bank should be subject to an internal Environmental and Social Due 
Diligence (ESDD) and a climate assessment in order to address and assess any anticipated environmental and 
social risks, and to identify, avoid or reduce adverse impacts to an acceptable level, or to offset and compensate 
for these impacts. The climate assessment is undertaken to identify climate impacts that may impair the 
achievement of objectives in due time so that, if applicable, required adaptation measures can be taken into 
consideration in the conception of the Financial Cooperation (FC) measure.  

Depending on the results of the screening, a decision is made regarding the extent of the in-depth assessments 
of possible adverse environmental, social and climate impacts as well as potential for climate protection and 
adaptation to climate change. An in-depth ESDD of adverse environmental and social impacts and risks is 
obligatory for FC-measures categorized as Category A, B+ and B. In accordance with the above, the KfW will most 
likely classify the Project as “Category B”.  

For category B projects, the need for an ESIA, as well as the scope, priorities, and depth of the ESIA are 
determined through a case-by-case evaluation. For this Project in specific, KfW required an ESIA study.  

The Guidelines require the following key requirements to be taken into account in the ESIA, all of which have 
been considered in the methodology and scope of work. 

▪ Identification and assessment of the adverse environmental and social impacts and risks;  

▪ Avoidance or mitigation as well as sufficient protection and offset measures for the remaining impacts and 
risks;  

▪ Opportunities to enhance positive environmentally and socially relevant impacts;  

▪ Management of environmental protection measures and social measures as well as occupational health and 
safety;  

▪ Monitoring of environmental and social aspects (development, effectiveness of mitigation measures) during 
implementation and operation;  

▪ Stakeholder engagement and grievance management; 

▪ Impacts and risks as a result of the cumulative effects with other projects within the region; and 

▪ A stand-alone livelihood restoration plan (LRP), a resettlement action plan (RAP) or resettlement policy 
framework (RPF) must be developed if there is a considerable loss of livelihood due to land take or if project 
affected people are affected by involuntarily resettlement. 

In addition to the above, the Guidelines references and requires adherence with the Environmental and 
Social Standards (ESS) of the World Bank Group (WBG), and their General and sector-specific Environmental, 
Health and Safety (EHS) Guidelines as well as the Core Labour Standards of the International Labour 
Organization (ILO). All of the above are further discussed below.  
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(ii) World Bank E&S Requirements  

The World Bank Environmental and Social Framework (ESF) sets out the World Bank’s commitment to 
sustainable development, through a Bank Policy and a comprehensive set of Environmental and Social Standards 
(ESS) that are designed to support projects.  

The ESS set out the requirements relating to the identification and assessment of E&S risks and impacts 
associated with projects supported by the Bank through Investment Project Financing. The ESS establish the 
standards that the project will meet through the project life cycle, as summarized in the table below.  

Table 6: World Bank E&S Standard Requirements 

WB Environmental and 
Social Standard 

Key Points 

ESS1: Assessment and 
Management of 
Environmental and Social 
Risks and Impacts  

 

 

ESS1 underscores the importance of managing social and environmental performance 
throughout the life of a project by using a dynamic social and environmental management 
system. Specific objectives of this Standard are: 

▪ To identify and assess social and environment impacts, both adverse and beneficial, in the 
project’s area of influence; 

▪ To avoid, or where avoidance is not possible, minimize, mitigate, or compensate for adverse 
impacts on workers, affected communities, and the environment; 

▪ To ensure that affected communities are appropriately engaged on issues that could 
potentially affect them; and  

▪ To promote improved social and environment performance of companies through the 
effective use of management systems. 

ESS2: Labour and Working 
Conditions 

 

The requirements set out in this ESS have been in part guided by a number of international 
conventions negotiated through the International Labour Organization (ILO) and the United 
Nations (UN). Specific objectives of this Performance Standard are: 

▪ To establish, maintain and improve the worker-management relationship; 
▪ To promote the fair treatment, non-discrimination and equal opportunity of workers and 

compliance with national labour and employment laws;  
▪ To protect the workforce by addressing child labour and forced labour; and  
▪ To promote safe and healthy working conditions, and to protect and promote the health of 

workers. 
ESS 3: Resource Efficiency 
and Pollution Prevention 
and Management  

 

This ESS outlines a project approach to pollution prevention and abatement in line with 
international available technologies and practices. It promotes the ability to integrate such 
technologies and practices as far as their use is technically and financially feasible and cost-
effective in the context of a project that relies on commercially available skills and resources. 
Specific objectives of this Performance Standard are: 

▪ To avoid or minimize adverse impacts on human health and the environment by avoiding 
or minimizing pollution from project activities; and  

▪ To promote the reduction of emissions that contribute to climate change. 
ESS 4: Community Health, 
Safety and Security 

This ESS recognizes that project activities, equipment, and infrastructure often bring benefits to 
communities including employment, services, and opportunities for economic development. 
However, projects can also increase risks arising from accidents, releases of hazardous 
materials, exposure to diseases, and the use of security personnel. While acknowledging the 
public authorities’ role in promoting the health, safety and security of the public, this ESS 
addresses the responsibility in respect of community health, safety and security.  

ESS 5: Land Acquisition, 
Restrictions on Land Use 
and Involuntary 
Resettlement  

Involuntary resettlement refers both to physical and economic displacement as a result of 
project-related land acquisition. Where involuntary resettlement is unavoidable, appropriate 
measures to mitigate adverse impacts on displaced persons and host communities should be 
carefully planned and implemented.  
Note: this ESS is not considered to be triggered for the Project as presented in details in 
“Chapter Error! Reference source not found.8”. 
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ESS 6: Biodiversity 
Conservation and 
Sustainable Management 
of Living Natural Resources 

This Performance Standard reflects the objectives of the Convention on Biological Diversity to 
conserve biological diversity and promote the use of renewable natural resources in a 
sustainable manner. This Performance Standard addresses how project sponsors can avoid or 
mitigate threats to biodiversity arising from their operations as well as sustainably manage 
renewable natural resources. Specific objectives of this Performance Standard are: 

▪ To protect and conserve biodiversity; and  
▪ To promote the sustainable management and use of natural resources through the 

adoption of practices that integrate conservation needs and development priorities. 
ESS 7: Indigenous Peoples  ESS7 contributes to sustainable development by ensuring that projects enhance opportunities 

for Indigenous Peoples to participate in, and benefit from, the development process in ways 
that do not threaten their unique cultural identities and well-being. The ESS identifies 
requirements for avoidance of impacts on such groups, mitigation and development benefits, 
undertaking meaningful consultations, and other.  

Note: this ESS is not considered to be triggered for the Project as presented in details in 
“Chapter 14”. 

ESS 8: Cultural Heritage Consistent with the Convention Concerning the Protection of the World Cultural and Natural 
Heritage, this ESS aims to protect irreplaceable cultural heritage and to guide project sponsors 
on protecting cultural heritage in the course of their business operations.  

ESS 9: Financial 
Intermediaries 

Note: This ESS is not considered applicable for this Project as there are no financial 
intermediaries involved. 

ESS 10: Stakeholder 
Engagement and 
Information Disclosure  

This ESS considers stakeholder engagement as an essential part of good business practice and 
corporate citizenship. In particular, effective community engagement is central to the successful 
management of risks and impacts on communities, as well as central to achieving enhanced 
community benefits. The specific objectives are: 
▪ To identify people or communities that are or could be affected by the Project, as well as 

other interested parties; 
▪ To ensure that such stakeholders are appropriately engaged on environmental and social 

issues that could potentially affect them through a process of information disclosure and 
meaningful consultation; and 

▪ To maintain a constructive relationship with stakeholders on an ongoing basis through 
meaningful engagement during project implementation. 

 

World Bank EHS Guidelines 

In addition to the ESS, the World Bank have sector-specific EHS guideline documents. With regards to the project 
the following are applicable: 

▪ IFC General EHS Guidelines (2007): identifies detailed EHS management and technical recommendations 
which are applicable for all development projects  

▪ IFC EHS Guidelines for Electric Power Transmission and Distribution (2007): this in particular could be 
applicable for the associated facilities of the Project (i.e. transmission line for connection with the grid). The 
Guideline identifies they key E&S impacts that should be investigated and provides detailed management 
and technical recommendations with regards to Industry-Best Practice. The IFC EHS Guidelines identifies the 
following key issues: 

- Biodiversity (to include birds and bats) 

- Electric and magnetic fields  

- Hazardous materials  
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- Occupational health and safety  

- Community health and safety 

 

(iii)  International Labour Organization (ILO) Fundamental Conventions 

The ILO Governing Body has identified eight “fundamental” Conventions, covering subjects that are considered 
to be fundamental principles and rights at work. These includes conventions on forced labour, minimum age, 
child labour, discrimination, freedom of association, and other as detailed below.  

▪ Freedom of Association and Protection of the Right to Organise Convention, 1948 (No.87) 

▪ Right to Organise and Collective Bargaining Convention, 1949 (No.98) 

▪ Forced Labour Convention, 1930 (No.29)  

▪ Abolition of Forced Labour Convention, 1957 (No.105)  

▪ Minimum Age Convention, 1973 (No.138) 

▪ Worst Forms of Child Labour Convention, 1999 (No.182)  

▪ Equal Remuneration Convention, 1951 (No.100) 

▪ Discrimination (Employment and Occupation) Convention, 1958 (No.111) 

 

(iv) Other 

Other GIIP E&S requirements which are to be considered include the following:  

Table 7: Other GIIP E&S Requirements 

Requirement Summary 

Guidelines on 
Incorporating Human 
Rights Standards and 
Principles 

Those are binding for institutions involved in bilateral German development cooperation. It provides 
for mainstreaming a human rights-based approach throughout priority sectors of development. The 
approach requires that civil and political, economic, social and cultural rights as well as human rights 
principles are systematically referred to including disadvantaged or marginalized groups.  

Voluntary guidelines on 
the responsible 
governance of tenure of 
land, fisheries and forests  

The Guidelines are intended to contribute to achieving sustainable livelihoods, social stability, 
housing security, rural development, environmental protection, and sustainable social and economic 
development. They also serve as a reference and set out principles and internationally accepted 
standards for practices for the responsible governance of tenure.  

Principles for Digital 
Development (Address 
Privacy & Security) 

KfW recently signed the Principles for Digital Development. These principles help to make more 
efficient, effective and sustainable use of digital technologies in development cooperation projects.  
One of the key relevant principles in relation to the Project is Principle 8 (Address Privacy & Security) 
which aims to ensure ethical implementation of digital development which could most importantly 
include related to project maintain confidentiality and security of personal data to preserve the 
dignity and security of the individuals represented. 

EBRD/IFC Guidance Note 
Worker accommodation 

Provides specific measures, requirement and guidelines that should be considered in specific for 
worker accommodation to be developed during the construction phase for development projects.  

UN Security Management  In terms of security management in relation to the Project the following are considered applicable: 
(i) UN Basic Principles on Use of Force & Firearms by Law Enforcement Officials; (ii) UN Code of 
Conduct for Law Enforcement Officials; and (iii) UN Voluntary Principles on Security & Human Rights. 

  

https://digitalprinciples.org/
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4 ANALYSIS OF ALTERNATIVES  

This chapter investigates several alternatives to the Project development in relation to the Project site, chosen 
technology, Project design, and finally investigates the ‘no action alternative’ – which assumes that the Project 
development does not take place. 

 

4.1 Site Selection Alternatives  

PENRA issued a formal application through the Ministry of Local Government (MoLG) to the Palestinian Land 
Authority (PLA) to allocate a governmental land to develop a solar PV project. Key considerations taken into 
account for selection of the land included the following and which was based on a technical review/analysis: 

▪ An area that is under governmental ownership to avoid any land acquisitions or compensations; and 

▪ An area that is close to the national grid to minimize electrical connections and associated facilities.   

Based on the above, the current land area has been selected by PLA and an allocation process has been 
undertaken for PENRA. Taking the above into account, there were no site alternatives considered per se.  

 

4.2 Technological Alternatives  

(i) PV Technology  

As discussed earlier, currently an ongoing feasibility study is being undertaken Fichtner. The feasibility study will 
aim to verify production capacity, investigate various PV technological alternatives for the Project components 
(e.g. PV panel technology, mounting structures, etc.), identify route for interconnection facilities, and identify 
the most preferred and feasible option for Project development.  

At this stage, the feasibility study concluded that crystalline technology is the preferred option given that it has 
the highest efficiency and lowest footprint to produce the same capacity when compared to other technologies 
such as thin-film.  

Taking the above into account, from an environmental perspective the lower footprint of crystalline technology 
could in turn entail lower land requirements and therefore potentially lower environmental and social impacts 
when compared to the other technologies that require a larger footprint.  

Apart from the above, from an environmental perspective in general, there is no difference between such 
technologies with the exception that thin film technologies could entail the use of hazardous material as a 
semiconductor material, as opposed to silicon used in crystalline technologies which is considered non-
hazardous. However, such semiconductor material is enclosed within the PV panel itself and does not leak into 
the surrounding environment unless through potential damage or breakage.  

In addition, the feasibility study will investigate other PV technologies to be implemented to include the 
following in particular:   

▪ Specifications of the panels to include in particular utilization of monofacial crystalline PV modules (which 
has one side of solar cells collecting light) or bifacial crystalline PV modules (which has modules that are 
double-sided and capture sunlight and generate electricity from both sides)  
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▪ Utilization of a fixed mounting structure and its orientation (either south direction or east-west direction) or 
a single-axis tracking mounting structure that moves along with the path of the sun throughout the day to 
maximize the amount of electricity produced by the PV panels.  

However, from an environmental perspective, such alternatives do not entail any key differences or advantages.  

 

(ii) Other Technological Alternatives  

Other energy generation alternatives suitable to be built include thermal power plants which are fuelled with 
natural gas or diesel, similar to that of the Gaza Power Plant that currently exits.   

Despite the advantages that a solution of this kind would entail - such as a potential bigger energy generation 
capacity or the creation of more jobs during both construction and operation - the disadvantages would be 
significant; especially those related to environmental impacts. Thermal power plans are well known for their 
environmental impacts when compared to this Project and could include significantly higher water consumption 
(which is already an issue within the Gaza Strip), generation of air pollutants and greenhouse gas emissions, 
noise generation, etc.  

 

4.3 Design Alternatives  

One of the objectives of this ESIA is the identification of any environmental and social constraints on the site-
specific level which must be taken into account by the Project throughout the planning and design phase of the 
Project. Such constraints could include possible onsite archaeological resources of significant value, critical 
habitats which must be protected, infrastructure and utilities constraints and restrictions amongst others. 

Throughout the scoping process undertaken as part of the ESIA, the Project boundary was studied and 
investigated based on rapid site assessments and stakeholder consultations. Based on that, it was indicated that 
within the Project boundary a COVID-19 Quarantine Facility for Gazan residents is located that is managed by 
the Ministry of Health (MoH). The original Project boundary along with the location of the COVID-19 Facility is 
presented in the figure below. The original Project boundary had an area of 0.11km2.  

 
Figure 3: Original Project Boundary 
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The ‘ESIA Team’ recommended to PENRA to investigate this issue further. Based on that, it was agreed to adjust 
the Project boundary to avoid the COVID-19 Facility in order to avoid any potential impacts related to physical 
displacement and relocation. It was indicated that this issue can be taken into account given that the original 
Project boundary had a larger area than what is required for a 10MW solar PV development Project. Based on 
that, the Project boundary has been updated as presented in the figure below.  

 
Figure 4: Adjusted Project Boundary 

Apart from the above, as presented throughout the ESIA, no site-specific constraints have been identified in 
relation to the Project site, which need to be taken into account throughout planning and design phase of the 
Project.  Therefore, there are no other design alternatives to be considered in relation to environmental or social 
constraints.  

In addition, as noted throughout this ESIA study, the significance of the anticipated impacts from the Project are 
generally minor. In addition, as presented throughout this ESIA, appropriate mitigation and management 
measures have been identified for such impacts, and there are no significant residual effects which would 
require compensation or offsetting. 

Other project design alternatives were investigated as highlighted below which took into account environmental 
considerations (although not considered constraints). This mainly includes water requirements for the Project. 
The PV modules will be cleaned on a regular basis to prevent dust build-up which could affect their performance. 
As discussed earlier, utilizing dry cleaning will be a requirement for this Project – a process which does not entail 
the use of water, but it is expected that there would be situations where water will still be required to clean the 
panels (e.g. when dust becomes adhesive from rain or humidity). Such a dry-cleaning process has been 
considered to maximize water use efficiency at the Project site and reduce water consumption levels during the 
operation phase.  

 

4.4 The ‘No Project’ Alternatives  

The ‘no project’ alternative assumes that Project will not be developed. Should this be the case, then the Project 
site area would remain the same. The land area would remain with its current characteristics –a sand dune area 
with dispersed vegetation that is not utilized for any specific purpose.   
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Should the Project not move forward, then the Project-related negative environmental and social impacts 
discussed throughout this ESIA would be averted. However, as noted throughout the ESIA, generally such 
impacts do not pose any issues of concern and can be adequately controlled and mitigated through the 
implementation of general best practice management measures. Nevertheless, should the Project not move 
forward, then the significant and crucial positive economic and environmental benefits would not be realized. 
Such benefits have been previously discussed and include the following: 

▪ The Project will provide a source of electricity to be integrated into the Grid which will contribute to some 
extent in improving the persisting electricity crisis entailing frequent grid unavailability and intermittent 
electric supply. This will also in turn contribute to increasing energy security through development of local 
energy resources and reducing dependency on external energy sources 

▪ Such excess energy produced will avoid Greenhouse Gas Emissions (GHG) and other air pollutants associated 
with conventional electricity supply  

▪ Project is expected during the construction and operation phase to generate local employment. As such, this 
is expected, to a certain extent, to subsequently enhance the socio-economic conditions and standards of 
living of the local communities. 

In conclusion, an ESIA must investigate all potential positive and negative impacts from a project development. 
In the case of this Project, it is important to weigh the significant positive economic and environmental impacts 
incurred from the Project development, against the negative environment impacts anticipated at the site-
specific level – in which this ESIA concludes to be minor in nature and can be adequately mitigated. The 
comparison in this chapter clearly concludes that the ‘no project’ alternative is not a preferable option.  
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5 STAKEHOLDER CONSULTATION AND ENGAGEMENT 

This chapter discusses in details the stakeholder consultation and engagement plans which were undertaken as 
part of the ESIA process for the Project and provides an overview of the findings. In addition, this Chapter also 
discusses the future stakeholder consultation and engagement plans which are to take place at a later stage of 
the ESIA process as well the Project development. 

 

5.1 Objectives 

Stakeholder engagement is an integral part of ESIA good practice and is a statutory requirement of the national 
EIA legal framework in Palestine and under GIIP E&S Requirements, to include the Environmental and Social 
Standards (ESS) of the World Bank Group. ESS 10 sets out certain recommendations for stakeholder 
engagement, to ensure that stakeholders are appropriately engaged on environmental and social issues that 
could potentially affect them through a process of information disclosure and meaningful consultation. 

The objective of stakeholder consultation is to ensure that a participatory approach takes place, which in turn 
documents concerns of all stakeholder groups and makes sure that such concerns are considered, responded to, 
and incorporated into the decision-making process of the development. Stakeholder consultation needs to be a 
two‐way communication process that imparts information to stakeholders, but also obtains additional and on‐
the‐ground information from them. Stakeholder consultation and engagement must take place at the inception 
phase of the ESIA process and implemented all through the study period.  

A stakeholder is defined as any individual or group who is potentially affected by the Project or can themselves 
affect the proposed Project directly or indirectly. Stakeholder consultation is an inclusive process for sharing 
information that enables stakeholders to understand the risks, impacts, and opportunities of a development or 
project, allowing them to express their views and articulate their perceptions towards it. 

Stakeholders may include:  

▪ Locally affected communities or individuals and their formal and informal representatives;  

▪ National or local government authorities, politicians, religious leaders, civil society organizations and groups 
with special interests; and 

▪ The academic community or other businesses. 

 

5.2 Requirements for Stakeholder Engagement 

5.2.1 Palestinian Legal and Policy Standards 

Stakeholder consultation and engagement under the Palestinian requirements, is primarily linked to the 
Environmental Impact Assessment (EIA) study as stipulated in the “Environmental Law No. (7) for the Year 1999” 
of the Environmental Quality Authority (EQA).  

In accordance with the Law, EQA issued the “Palestinian Environmental Assessment Policy for the Year 2000” 
which provides additional details on the environmental clearance process and EIA requirements. In specific, 
Article 8 and Annex 3 identifies requirements related to stakeholder consultation and engagement activities as 
follows and which are mainly limited to comprehensive and preliminary EIA studies only: 
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▪ Stakeholder consultations with all relevant stakeholders is considered compulsory for all comprehensive EIA 
studies. EQA will notify the developer with the minimum requirements for stakeholder participation to be 
considered. Such stakeholder consultations could be required during the scoping process preparation, ToR 
preparation or any other stage of the comprehensive EIA study. All stakeholder consultation and 
engagement activities should be properly documented and included within the EIA study. In addition, EQA 
has the authority to request the Developer to arrange for additional stakeholder consultation activities to 
take into account their concerns and comments on the project and the comprehensive EIA study.  

▪ For preliminary EIA studies, consultation with relevant stakeholders is considered optional but could be 
required by EQA for some projects – in this case EQA will notify the developer along with the minimum 
requirements for stakeholder participation to be considered. Such stakeholder consultations could be 
required during the scoping process preparation, ToR preparation or any other stage of the preliminary EIA 
study.    

▪ EQA has the authority to undertake consultations activities with relevant stakeholders for the purpose of 
verifying accuracy of information provided or verifying consultation and engagement activities undertaken 
as part of EIA studies.   

▪ The preliminary EIA and comprehensive EIA reports should be made available to all relevant stakeholders 
for review in order to provide any comments as determined by EQA   

However, as indicated earlier, it was indicated that a Project of this nature and scale does not require an ESIA 
study. EQA requires that PENRA submit a form with an EMP only in order to obtain an environmental clearance 
for the Project development. No specific requirements for stakeholder consultation or engagement were 
required by EQA for this Project 

 

5.2.2 World Bank ESS 10  

Given that the Project could be funded by KfW it will be required to meet the “Sustainability Guidelines of KfW 
Development Bank”. For this, the Guidelines references the Environmental and Social Framework (ESF) of the 
World Bank Group. The World Bank ESS 10 is related to Stakeholder Engagement and Information Disclosure 
which sets out the following recommendations for stakeholder engagement: 

▪ Stakeholder Engagement is an on-going process that may involve: stakeholder analysis & planning, 
disclosure & dissemination of information, consultation & participation, grievance mechanism, and on-going 
reporting to Affected Communities. 

▪ A Stakeholder Engagement Plan (SEP) will be developed and implemented that is scaled to the project risks 
and impacts and development stage, and be tailored to the characteristics and interests of the Affected 
Communities. 

▪ Affected Communities will be provided with access to relevant information on: (i) the purpose, nature, and 
scale of the project; (ii) the duration of proposed project activities; (iii) any risks to and potential impacts on 
such communities and relevant mitigation measures; (iv) the envisaged stakeholder engagement process; 
and (v) the grievance mechanism. 

▪ When Affected Communities are subject to identified risks and adverse impacts from a project, a process of 
consultation will be undertaken in a manner that provides the Affected Communities with opportunities to 
express their views on project risks, impacts and mitigation measures, and allows the client to consider and 
respond to them. 
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▪ The extent and degree of engagement should be commensurate with the project’s risks and adverse impacts 
and concerns raised by Affected Communities. 

▪ The consultation process will be tailored to language preferences of Affected Communities, their decision-
making process, and the needs of disadvantaged or vulnerable groups. 

▪ For projects with potentially significant adverse impacts, the client will conduct an Informed Consultation 
and Participation (ICP). 

▪ A grievance mechanism will be established to receive and facilitate resolution of Affected Communities’ 
concerns and grievances about the client’s environmental and social performance.  

 

5.3 Identification of Stakeholders  

In order to define a communication process with stakeholders, several stakeholder groups that may be 
interested and/or affected by the Project development and implementation have been identified. There are a 
number of groups of people and social groups who are interested in the Project on different levels. These may 
be described as: 

1. People and social groups who will be directly or indirectly affected by the project (such as local 
communities);  

2. People and social groups who may participate in the implementation of the project (such as financiers); and 

3. People and social groups whom are not affected by the project development per se may but have a 
possibility to influence and make decisions on implementation of the project and/or may have an interest 
in the Project.  

The main groups of stakeholders identified so far are listed in the table below.  

Vulnerable Groups  

The stakeholder list also targets vulnerable groups and which are groups expected to be disproportionally 
affected by the Project impacts. Vulnerable groups are project specific and depend on a range of issues which 
must be understood such as project location, socio-economic and demographic context, as well as the nature of 
the development and type of impacts anticipated.  

The vulnerable groups within this context were identified to include the following: 

▪ Women Groups: are considered vulnerable groups due to cultural norms within such areas in specific, which 
could limit their participation in the decision process in general; 

▪ Disabled Groups: are considered vulnerable groups mainly due to physical disability which could limit their 
access to information on the Project; and 

▪ Elderly Groups:  are considered vulnerable groups mainly due to age limitations which could limit their access 
to information on the Project.  

Given the nature and location of the Project there are no additional vulnerable groups which would require 
special consideration throughout the Project’s consultation process. 
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Table 8: Identified Groups of Stakeholders 

Level of Stakeholder interest in/involvement to the Project 

1. Stakeholders who may be directly or indirectly affected by the Project 

Residents of the nearby community settlements/municipalities of the Project include Rafah municipality which is located 
around 300m to the east of the Project site. Neighbourhoods within Rafah municipality that are likely to be affected include 
those closest to the Project site such as Tal Al Sultan Neighbourhood, Al-Saudi Neighbourhood and UNDP Towers 
Neighbourhood. 

For the above, this includes the following groups within the local communities in specific:  

- Community People: locals have a vested interest in the project due to the positive impacts it provides on the 
national level in relation to electricity supply as discussed earlier as well as potential for job opportunities. In 
addition, locals could be impacted by other potential negative impacts however such impacts are expected to be 
limited and manageable. Such negative impacts are discussed further throughout the ESIA.   

- Business Community (local subcontractors): such groups have a vested interest in the project due to mainly 
potential for procurement opportunities such as subcontracting works (e.g. civil works, provision of food and 
amenities, etc.)  

Women groups: such groups have a vested interest in the project due to mainly due to the positive impacts it provides on 
the national level in relation to electricity supply as discussed earlier as well as potential for job opportunities. In addition, 
such groups could be impacted by other potential negative impacts. However, such impacts are expected to be limited and 
manageable. Such negative impacts are discussed further throughout the ESIA.   

Disabled and Elderly groups: such groups could have a vested interest in obtaining updates on project development and 
implementation schedule. In addition, such groups could be impacted by other potential negative impacts. However, such 
impacts are expected to be limited and manageable. Such negative impacts are discussed further throughout the ESIA.   

Nearby receptors: within the surrounding areas of the Project site the following receptors are identified:  
- To the north is a COVID-19 Quarantine facility for Gazan residents managed by the Ministry of Health  

- To the north is an outstretch of agricultural areas known as Al-Mawasi Agricultural Lands that is used by local 
communities for various agricultural activities  

- To the south are various small-scale stone crushing/carving facilities  

- to the south is Tal El Sultan Wastewater Treatment Plant (WWTP)  

- To the west is an existing groundwater infiltration facility that is connected to the WWTP after which lies the 
Egyptian Border.   

2. Stakeholders who may Participate in Implementation of the Project 

Financiers (i.e. KfW): entities that could provide financing for the Project development. In particular, they have interest in 
ensuring that the Project is developed and implemented in accordance with their E&S requirements and standards, and will 
monitor the compliance of the Project against such requirements.  

3. Stakeholders who may have a possibility to influence and make decisions on implementation of the project 
and/or may have an interest in the Project 

Central Government 

Environmental Quality Authority (EQA): state body regulating environmental management and for this Project this will 
include review and approval of environmental studies submitted, issuance of environmental permit, and monitor 
implementation of ESMP and compliance with other conditions as applicable. 

Electricity Distribution Company of Gaza (GEDCO): off taker of electricity generated from the Project in specific. They will also 
be responsible for designing, building and operating the associated interconnection facilities from the Project site to its 
connection point with the national grid.  

Palestinian Land Authority (PLA): official governmental entity responsible for overall management of governmental owned 
lands and for this Project was responsible for allocation of the Project site land to PENRA for development of the Project.  

Ministry of Local Government: official governmental entity responsible for overall management of municipalities and other 
local entities. For this Project, the Ministry acts as the regulatory body for providing all permits and approvals for the project 
development.  

Palestinian Water Authority (PWA): official governmental entity responsible for the management of water and wastewater 
sector in the Gaza Strip. For this Project, they will be responsible for providing water supply requirement of the Project.  
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Ministry of Tourism and Antiquities: The ministry is the entity responsible for the preservation and protection of the heritage 
and ancient history within the Gaza Strip. For this Project in specific, the Ministry could have a vested interest in protection 
of archelogy and cultural heritage elements and resources within the Project site.  

Ministry of Labour: official governmental entity responsible for regulating workforce and labour management. For this Project 
in specific, the Ministry could have a vested interest in management of workforce in accordance with local labour laws and 
regulation to include working conditions, occupational health and safety, etc.  

Ministry of Health: official governmental entity responsible for regulating public health and safety. For this Project in specific, 
the Ministry could have a vested interest in management of public health and safety from work related activities and tasks.  

Ministry of Agriculture: official governmental entity responsible for overall development and planning of agricultural sector.    

Palestinian Civil Defence Directorate: official governmental entity responsible for proving civil defence services related to 
firefighting, ambulances and other. For this Project in specific, the Directorate could have a vested interest in implementation 
of the Emergency Preparedness and Response Plan.  

Local Governmental Agencies   

Municipality of Rafah is responsible for providing municipal services to include water management and connections, 
wastewater management and connections, solid waste management, and other to the Project.  

Neighbourhood Committees: Based on Article (1) of law No. (1) of 1997 regarding Palestinian local authorities, the 
Neighbourhood Committees are formed based on the geographical boundaries of the neighbourhoods within each 
municipality. This is the case for Rafah Municipality. 

Each Neighbourhood Committee is not less than five and not more than thirteen members that are democratically elected 
by the local communities. The legal period of the neighbourhood committee is two years from the election date. The 
Committee has several tasks and responsibilities but most importantly they are considered to represent the residents of the 
neighbourhood in the municipality and act as a link between the communities and the official governmental bodies. Recently, 
many Neighbourhood Committees in their announcements for candidacy encourage women, disabled and younger people 
to participate as candidates.   

Joint Services Council – South: official governmental entity responsible for management and disposal of hazardous waste.  

Non-Governmental Organizations (NGOs) and Other Organizations 

Palestine Association for Education and Environmental Protection (PAEEP), Palestinian Environmental Friend Association 
(PEF), Agricultural Development Association (PARC), Green Knowledge Society. Those are considered the most active NGO in 
terms of social and environmental protection and development. Such groups could have a vested interest in obtaining 
updates on project development and implementation schedules including implementation of ESMP and/or employment and 
procurement opportunities undertaken.  

Islamic University / Azhar University/ Technical & Vocational Training Institutes in Gaza: Provides knowledge and skills 
required for various occupations. In specific, within Gaza, the following vocational institutes have programs for Solar PV 
projects to include the Ministry of Labour Vocational Training Centre, Graduate Association of UNRWA, the Continuous 
Education Centre and Community Service, and Mahara Centre for Training and Development. Such groups could have a 
vested interest in participating/providing capacity building and training of local communities within the workforce involved 
in the Project during the construction and operation phase.  

Media (Newspaper, Television, Internet): They could disclose potential information and updates about the Project. 

 

5.4 Stakeholder Consultation and Engagement to Date  

The section below provides a summary of all stakeholders that were previously consulted and engaged as part 
of the ESIA that was undertaken for the Project. The section provides a summary of the stakeholder groups that 
were engaged, date of engagement, and the main objective and outcome.  

The objective of such consultations was to: 

▪ Introduce project (rationale, objective, location, key components, etc.)  

▪ Explain and discuss overall methodology for ESIA study  
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▪ Explain and discuss key anticipated impacts as relevant  

▪ Identify and determine additional requirements or key issues of concern to be taken into account for the 
ESIA study  

Throughout the consultations a handout was prepared and distributed to such stakeholder groups with key 
information to include but not limited to rationale for project, project location and setting, key components and 
activities of the Project and other as applicable.  

 

5.4.1 Scoping Session  

A scoping session for the Project was held on 28 June 2021 at the Cedar Restaurant in Gaza. The list of invitees 
was identified jointly by PENRA and the ‘ESIA team’ taking into account all stakeholder groups which are likely 
to be affected by the Project directly or indirectly. This included the following entities in particular  

Table 9: List of Invitees to the Scoping Session 

No. Entity 

1 Palestinian Water Authority (PWA) 

2 Electricity Distribution Company of Gaza (GEDCO) 

3 Environmental Quality Authority (EQA) 

4 Coastal Municipalities Water Utility (CMWU) 

5 Rafah Municipality 

6 Minister of Agriculture  

7 Palestinian Land Authority (PLA) 

8 Ministry of Health 

9 Minister of Labour 

10 Islamic University  

11 Palestinian Environmental Friend Association (PEF) – NGO  

12 Agricultural Development Association (PARC) – NGO  

13 Ministry of Women Affairs 

14 Ministry of Social Development 

15 Ministry of Tourism and Antiquities  

16 Ministry of Culture  

17 Ministry of Local Government 

18 Palestinian Civil Defence Directorate 

19 Ministry of Public Works and Houses 

Throughout the session, attendees raised several issues related to the ESIA study as summarized in the table 
below. 

Table 10: Key Comments Raised During the Scoping Session and Responses 

Attribute Comment Response for ESIA Study 

Landscape 
and Visual 

Visual impacts particularly related to glare due to 
proximity of Project to residential areas.  

Addressed within the ESIA – Refer to “Chapter 7”. 

Biodiversity Determine whether nature reserves exist within or 
close to Project site and potential impacts and 
attraction of flora and fauna to Project.  

Addressed within the ESIA – Refer to “Chapter 
10”. 

Archaeology 
and Cultural 
Heritage 

Site might be close to a newly discovered 
archaeological area based on a recent survey 
undertaken by the Ministry of Tourism and 
Antiquities. This will require verification with the 

Addressed within the ESIA – Refer to “Chapter 
11”. 
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Ministry to determine the distance from Rafah 
project site. 

Land Use Importance of studying existing land uses including 
the transmission line and whether formal or informal 
activities exist area are includes wastewater 
treatment plants, COVID-19 quarantine facility, 
agricultural reuse projects and other.   

Addressed within the ESIA – Refer to “Chapter 8”. 

Possibility of utilizing Project site for agricultural 
activities along with electricity production. 

The land required for production of a 10MW 
capacity has been determined. Such an area is 
required entirely for the development of the 
Project and distribution of the various 
components to include the PV modules in 
specific. Therefore, utilizing the area for any 
other activity such as agriculture is not possible.  

Geology, 
Hydrology 
and 
Hydrogeology 

Importance of investigating flood risks on the Project 
site. 

Addressed within the ESIA – Refer to “Chapter 9”. 

Investigating potential impacts from the Project on 
groundwater. 

Addressed within the ESIA – Refer to “Chapter 9”. 

Socio-
economic 

Number of workers needed and importance of local 
community participation in the Project and assessing 
positive impacts on strengthening the local economic 
development in terms of employment and supply 
services. 

Addressed within the ESIA – Refer to “Chapter 
14”. 

Community 
Health and 
Safety 

Potential impacts from any malfunctions of the PV 
plant and how it could affect the environment and 
health and safety of people.  

Addressed within the ESIA – Refer to “Chapter 
16”. 

Occupational 
Health and 
Safety 

Safety for workers specially during the construction 
phase due to proximity of the site to the Egyptian 
border.  

Addressed within the ESIA – Refer to “Chapter 
15”. 

Importance of taking into account occupational 
health and safety issues for workers.  

Addressed within the ESIA – Refer to “Chapter 
15”. 

Other Importance of developing and implementing 
environmental management plan during Project 
development.  

Addressed within the ESIA – Refer to “Chapter 
19”. 

Importance of developing and implementing a 
grievance mechanism during Project development. 

Addressed. Refer to Standalone SEP prepared for 
the project as indicated in “Section 5.4” below. 

Synchronization of the produced energy and its 
impacts on the existing electricity grid system.   

Such technical issues are likely to be considered 
and taken into account within the Feasibility 
study completed.  PV plant configuration and integration with the Grid  

Investigating energy storage and batteries as part of 
Project components.   

A question was raised on whether alternative sites 
were considered for the Project as well as other 
innovative solutions like onshore floating PV plants 

Involving relevant municipalities from an early stage 
of Project development to ensure Project success and 
obtaining relevant permits as well as coordinating 
with municipalities on any support required.   

Addressed within the ESIA – Refer to “Chapter 
19”. 

Measures in place to prevent electricity thefts from 
the power line.  

The connection to the existing network will be 
through an underground transmission line. 
Therefore, thefts in this case are highly unlikely. 

Lifetime of the project  Expected to be around 25 years based on the 
operational lifetime of the PV Panels.  
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Roads to be developed are sandy with unstable soil 
which is a concern that needs to be taken into 
account 

As part of detailed design at a later stage, a 
geotechnical investigation will be undertaken 
that will involve borehole drilling to determine 
the geologic and soil conditions.  

 
Figure 5: Selected Photos from the Scoping Session 

 

5.4.2 Focus Group Discussion 

The Focus Group Discussion (FGD) for the Project was held on 1 July 2021 at Rafah Municipality Hall. The list of 
invitees was identified jointly by the ‘ESIA team’ and the ‘Neighbourhood Committee’ of Rafah Municipality to 
include local community representatives including youth and women representatives. 

Throughout the session, attendees raised several issues as summarized in the table below. 

Table 11: Key Comments Raised During the Scoping Session and Responses 

Attribute Comment Response for ESIA Study 

Landscape 
and Visual  

Suggestion to plant the area with plantations to enhance 
the visual impacts of the project 

Addressed within the ESIA – Refer to 
“Chapter 7”. 

Air Quality   Investigate potential impacts from the Project on air 
quality especially due to sandy nature of the site and 
potential impacts related to dust. 

Addressed within the ESIA – Refer to 
“Chapter 12”. 

Noise Potential impacts for noise during the operational phase of 
the Project  

Addressed within the ESIA – Refer to 
“Chapter 12”. 

Socio-
economic   

Importance of local community participation in the Project 
and assessing positive impacts on strengthening the local 
economic development in terms of employment and 
supply services. 

Addressed within the ESIA – Refer to 
“Chapter 14”. 
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Health and 
Safety  

Safety for workers specially during the construction phase 
as well as the safety risks on the Project itself due to 
proximity of the site to the Egyptian border and potential 
for security deterioration at any moment in Gaza which 
could lead to eventual damage and destruction of the 
Project.    

Addressed within the ESIA – Refer to 
“Chapter 15”. 

Potential impacts on health and safety of local 
communities and children in specific from traffic and 
transportation requirements of the Project.   

Addressed within the ESIA – Refer to 
“Chapter 13”. 

Potential impacts on health and safety of local 
communities and children in specific from unauthorized 
access and suggested that the area is fenced.  

Addressed within the ESIA – Refer to 
“Chapter 16”. 

Other  Importance of receiving continuous updates and 
information on the Project and suggested this is 
undertaken through the “Neighbourhood Committee”  

Addressed. Refer to Standalone SEP 
prepared for the project as indicated in 
“Section 5.4” below. 

Importance of developing and implementing a grievance 
mechanism during Project development.  

Importance of the Project in contributing to reducing the 
economic burdens of the communities by increasing the 
availability of electricity hours and reducing the cost of 
electricity bills.  

It was iterated and explained several times 
that the objective of the Project is to supply 
electricity to the National Grid that will 
benefit the entire Gaza population by 
GEDCO.  

Identify key reasons for selection of this area in specific and 
whether any land use alternatives have been considered.  

Addressed within “Section 4.1” earlier.  

 
Figure 6: Selected Photos from the FGD 
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5.5 Future Stakeholder Engagement Activities  

Future stakeholder engagement and consultations mainly include the disclosure of E&S documentation and the 
implementation of the Stakeholder Engagement Plan (SEP) by PENRA. Both are discussed in additional details 
below.  

 

5.5.1 Disclosure of Documentation  

The ESIA, Non‐Technical Summary (NTS) and SEP will be disclosed on PENRA’s website. In addition, the ‘ESIA 
Team’ will distribute the NTS at key stakeholder platforms to include the following: (i) EQA; (ii) Rafah 
Municipality; (iii) other relevant local community platforms such as Community Based Organizations (CBOS’s).  

 

5.5.2 Stakeholder Engagement Plan (SEP)  

Stakeholder Engagement is an on-going process that involves: stakeholder analysis & planning, disclosure & 
dissemination of information, consultation & participation, grievance mechanism, and on-going reporting to 
Affected Communities. A Stakeholder Engagement Plan (SEP) is developed and implemented that is scaled to 
the Project risks and impacts and development stage, and be tailored to the characteristics and interests of the 
Affected Communities and key stakeholders.  

The SEP for the Project describes the planned stakeholder consultation activities and engagement process and 
includes the following: 

▪ Define the Project’s approach to future stakeholder engagement;  

▪ Identify stakeholders within the area influenced by the Project; 

▪ Profile identified stakeholders to understand their priorities;  

▪ Propose an action plan for future engagement with identified stakeholders; and  

▪ Set out the grievance/project complaints mechanism. 

The SEP is provided as a standalone document to the ESIA study and will be implemented by PENRA throughout 
the planning, construction and operation phase of the Project.  
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6 ESIA APPROACH AND METHODOLOGY 

This chapter describes the approach and methodology used to assess the environmental and social impacts of 
the Project. The chapter describes the ESIA assessment methodology, including: 

▪ Approach to determining the spatial and temporal study area; 

▪ Methodology for assessment of the baseline environmental and social conditions; and 

▪ Methodology used to assess the potential environmental and social impacts of the Project - including the 
approach to determining significance, development of mitigation measures and the assessment of residual 
effects. 

 

6.1 Delineation of Study Boundaries and Scope of Assessment  

Before detailing the methodology of the assessment, it is important to delineate the study boundaries and the 
scope of the assessment that will be undertaken, both of which are discussed below. 

6.1.1 Definition of Spatial Study Area 

The overall Study Area for the ESIA represents the potential area of influence of the Project. This is ‘the area 
over which significant effects of the Project could reasonably occur, either on their own, or in combination with 
those of other developments and projects’.  

In general terms, the Study Area for the Project ESIA will include the actual footprint of Project disturbance as 
demarcated in red in the figure below. However, for the assessment of the individual environmental and social 
parameters (socio-economic, infrastructure and utilities, etc.), an appropriate thematic Study Area will be 
determined for each theme on a case-by-case basis. Such a thematic Study Area will be clearly identified 
throughout this ESIA.  

In identifying these thematic Study Areas, the type and degree of the potential direct and indirect effects will be 
taken into consideration. The core area where direct effects are likely to occur will be determined, as well as the 
wider area of influence where indirect, combined and cumulative effects are likely to occur on the surrounding 
areas and communities. 
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Figure 7: Study Area 

 

6.1.2 Temporal Scope of the Assessment 

The Project will be developed in a three-phase sequence, as follows for which the potential impacts will be 
assessed: 

▪ Planning & Construction Phase 

▪ Operation Phase 

▪ Decommissioning Phase 

Potential impacts are assessed throughout the various Project phases as defined below.  

(i) Planning and Construction Phase 

This includes activities to be undertaken by the EPC Contractor to include preparing the detailed design and 
layout of the Project, transportation of Project components onsite, as well as site preparation and construction 
activities for installation of PV modules, inverter stations, transformers, office and warehouse, etc.  

(ii) Operation Phase 

This includes activities to be undertaken by the Project Operator. Activities expected to take place mainly include 
the normal daily operation of the PV Plant and the routine maintenance activities (e.g. PV module cleaning, 
inverter servicing, checks on structural integrity, etc.).  

(iii) Decommissioning Phase 

The Project is expected to be operational for 25 years. In the case of the complete decommissioning of the PV 
farm, decommissioning activities could include the disconnection of the various Project components (PV array, 
inverter stations, transformer, etc.) for final disposal.  
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6.2 Environmental and Social Baseline Conditions  

As part of the ESIA process, the baseline environmental and social conditions of the Study Area were established. 
Describing the baseline includes identifying and defining the importance and sensitivity of the various 
environmental and social resources and receptors likely to be impacted, i.e. within the Study Area. 
Understanding the value or sensitivity of the resources and receptors to impacts and changes is an important 
consideration when determining the significance of effects, and allows for better identification of the most 
appropriate measures that could be employed to avoid impacts, and to mitigate any adverse impacts.  

The description of environmental baseline conditions has considered a wide range of data and information 
gathered from various sources, including: 

▪ Desk-based studies and literature reviews; 

▪ Data from statutory and non-statutory stakeholders; and 

▪ Field surveys and site investigations. 

The baseline conditions are treated as those conditions which would prevail in the absence of the Project. 
Studies of the environment baseline are described from Chapters 7 – 14 as relevant and applicable to include 
the following: landscape and visual (Chapter 7), land use (Chapter 8), geology, hydrology and hydrogeology 
(Chapter 9), biodiversity (Chapter 10), archaeology and cultural heritage (Chapter 1011), air quality and noise 
(Chapter 12), infrastructure and utilities (Chapter 13), socio-economic conditions (Chapter 14). Within each 
Chapter, the methodology which was undertaken for assessment of the each of those baseline receptors is 
described in detail. 

 

6.3 Impact Assessment Methodology  

The following section provides a description of the approach, methodology and process adopted for the impact 
assessment presented within this ESIA.  

 

6.3.1 Approach to Assessment of Impacts 

The adverse and beneficial environmental and social impacts of the Project will be identified and assessed 
against the established baseline. A consistent approach to the assessment of impacts will be followed to enable 
environmental and social impacts to be broadly compared across the ESIA. A set of generic criteria will be used 
to determine significance (see below) which will be applied across the various environmental social and 
environmental parameters. 

A qualitative assessment will be conducted using professional experience, judgment and available knowledge, 
and including the consideration of stakeholder views. Where there are limitations to the data, and/or 
uncertainties, these will be recorded, along with any assumptions that were taken during the assessment. 

In order to determine the significance of each impact, two overall factors are considered: 

▪ The importance and/or sensitivity of the environmental and social receiving parameter, as determined 
during the assessment of baseline conditions; and 

▪ Magnitude and Nature of the impact. 
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6.3.2 Sensitivity of the Receiving Parameter: 

Receiving parameter sensitivity will be determined using information taken from the baseline description on the 
importance, significance or value of the social or environmental component under examination. It is important 
to understand the sensitivity of the receiving parameter, as this is a measure of the adaptability and resilience 
of an environmental parameter to an identified impact. The following categories of sensitivity will be applied to 
the assessment: 

▪ High: The parameter/receptor is fragile and an impact is likely to leave it in an altered state from which 
recovery would be difficult or impossible. 

▪ Medium: The parameter/receptor has a degree of adaptability and resilience and is likely to cope with 
the changes caused by an impact, although there may be some residual modification as a result; and 

▪ Low: The parameter/receptor is adaptable and is resilient to change. 

 

6.3.3 Magnitude and Nature of the Impact: 

The magnitude of the impact is the scale of change which the impact may cause compared to the baseline and 
how this change relates to accepted thresholds and standards. The following categories will be applied to the 
assessment: 

▪ High: a large change compared to variations in the baseline. Potentially a clear breach of accepted limits; 

▪ Medium: change which may be noticeable and may breach accepted limits; and 

▪ Low: when compared with the baseline, change which may only just be noticeable. Existing thresholds 
would not be exceeded. 

Furthermore, in determining the magnitude of the impact it is important to take into account and consider 
several other factors which define the nature of the impact. This includes the following:  

Type of Impact 

▪ Positive: applies to impacts that have a beneficial result, such as enhancement of the existing 
environmental & social conditions; and  

▪ Negative: applies to impacts that have a harmful aspect associated with them such as loss or degradation 
of environmental resources.  

Type of Effect  

▪ Direct: applies to impacts which can be clearly and directly attributed to a particular environmental or 
social parameter (e.g. generation of dust directly impacts air quality); and   

▪ Indirect: applies to impacts which may be associated with or are subsequent to a particular impact on a 
certain environmental or social parameter (e.g. high levels of dust could entail nuisance and health 
affects to construction workers onsite).  

Duration (how long the stressor or its effect last) 

▪ Short Term: applies to impacts whose effects on the environment will disappear within a 1-year period, or 
once construction activities are completed; 
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▪ Medium Term: applies to impacts whose effects on the environment will disappear within a 5-year period; 
and 

▪ Long Term: applies to impacts whose effects on the environment will disappear in a period greater than 5 
years.  

Reversibility 

▪ Reversible: applies to impacts whose significance will be reduced and disappeared over time (either naturally 
or artificially), once the impacting activity ceases; and  

▪ Irreversible: applies to impacts whose significance will not be reduced nor disappeared over time (either 
naturally or artificially), once the impacting activity ceases. 

 

6.3.4 Assessing the Significance of the Impacts 

The concept of ‘significance’ is central to the ESIA process and aids the identification and categorization of 
environmental and social effects. As noted, in order to determine impact significance, the sensitivity of each 
environmental and social parameter/receptor is considered in combination with the magnitude of the impact. 
The table below demonstrates how these parameters are considered in the assessment of significance.  

Table 12: Determination of Significance 

  

 

  

Low Medium High 

Low Not significant Minor Minor 

Medium Minor Minor Moderate 

High Minor  Moderate Major 

While the above matrix provides a framework for the determination of significance, and enables comparison 
across environmental and social parameters, a degree of professional judgement must be used and some 
parameter-specific factors to be considered in making the determination of significance.  

Below provides additional guidance to the degrees of significance to be used in the ESIA:   

▪ Major significance: requires thorough investigation in the ESIA and thus such impacts need to be studied 
extensively by consulting expertise in the areas of the identified impacts to design needed mitigation and 
environmental management measures; 

▪ Moderate significance: requires reasonable investigation in the ESIA. These impacts will be studied by 
expertise in the areas of the identified impacts to design needed mitigation and environmental management 
measures; 

▪ Minor significance: must be listed, and addressed in some way, but which did not require detailed 
assessment in the ESIA; and 

▪  Not significant:  for completeness, impacts which have been included in the assessment but determined not 
to be significant, will be rated formally as ‘not significant’. 

Magnitude and Nature of 
Impact 

Sensitivity of Receiving 
Parameter/Receptor 
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6.3.5 Mitigation and Monitoring 

A vital step in the ESIA process is the identification of measures that can be taken to ensure that impacts are 
mitigated or reduced to acceptable levels. The ESIA will firstly consider the significance of any impacts caused 
by the Project and then assign mitigation options through applying the following hierarchy: 

▪ Avoiding or ‘designing out’ impacts wherever possible;  

▪ Considering alternatives or modifications to the design to reduce the impacts wherever possible; 

▪ Applying measures to minimize and manage impacts on the receptor; then  

▪ As a last resort, identifying fair compensation, remediation and offsetting measures to address any 
potentially significant residual effects. 

Some negative impacts can be easily mitigated, whilst others cannot or are too difficult and costly to mitigate. 
The various potential impacts will be described in the ESIA, along with the provision of ‘feasible mitigation 
measures’ that can be implemented. Moreover, for positive impacts it is not possible to identify mitigation 
measures, but rather recommendations will be identified which aim to enhance the positive impact.  

In addition, monitoring measures will also be identified and developed to ensure that the identified mitigation 
measures are taken into account, implemented properly, and are sufficient measures for the protection of 
environmental and social receptors.  

  

6.3.6 Assessment of Residual Effects 

If there are mitigation measures it is then necessary to make an assessment of the ‘residual significance’ after 
mitigation has been taken account. A re-assessment of Project impacts will then be made, taking into account 
the effect of the proposed mitigation measures in order to determine the significance of the residual effects. 
Residual effects are discussed for each environmental theme in the ESIA chapters, and their significance 
determined and summarized in an Impact Assessment Table. 

 

6.4 Assessment of Cumulative Impacts  

For each of the impacts assessed, the ESIA investigates the cumulative impacts which could result from 
incremental impacts from other known existing and/or planned developments in the area, and based on 
currently available information on such existing/planned developments. Assessment of cumulative impacts is 
presented in “Chapter 17”. 

 

6.5 Assessment of Associated Facilities  

The ESIA also investigates the impacts from the associated facilities that are relevant to the Project. Electrical 
cables will connect from the inverters to low voltage/medium voltage transformers that will increase the voltage 
produced for connection with the closest available connection point on the National Grid.    

The connection will be done through an underground cable that will connect from the transformer station onsite 
to the 22 kV feeders on the national Grid. This underground cable connection will likely be designed, built and 
operated by the Gaza Electricity Distribution Corporation (GEDCo). Assessment of associated facilities is 
presented in “Chapter 18”. 
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6.6 Development of an Environmental and Social Management Plan (ESMP)  

Based on the results of the impact assessment, development of mitigation measures, development of 
monitoring plan, an ESMP will be compiled into a single table that details all of the above. The ESMP will be a 
key document and will list the environmental requirements and detail the procedures necessary for managing 
the significant environmental issues connected to proposed Project activities. The ESMP will also include the 
identification and development of the roles and responsibilities of all entities involved in the implementation of 
the ESMP.  

The ESMP will be developed specifically to provide flexibility in the nature and exact location of operations, while 
ensuring all potential impacts are identified and properly mitigated and monitored throughout the later stages 
of the Project. This ESMP can be used as a stand-alone document during the different phases of the Project by 
PENRA, EPC Contractor, Project Operator, and other responsible parties. The ESMP is presented in “Chapter 19”. 

 

6.7 Summary of Anticipated Impact  

The tables below present a summary of the anticipated impacts that are studied throughout the ESIA to include 
the planning and construction, and operation phase of the Project.  

The information in the tables includes:  

▪ Key and generic environmental attributes (e.g. air quality, noise);  

▪ Impact (textual description);  

▪ Nature of impact (negative or positive);  

▪ Duration (long-term or short-term);  

▪ Reversibility (reversible or irreversible);  

▪ Magnitude (high, medium, low);  

▪ Sensitivity (high, medium, low);  

▪ Significance (major, moderate, minor, or not significant); 

▪ Management action – this describes whether impact can be mitigated or not. In addition, for positive 
impacts recommendations have been provided which aim to enhance the impact. Hence, those collectively 
have been referred to as management measures (mitigation and recommendations); and 

▪ Residual significance after management actions are implemented (major, moderate, minor, or not 
significant).  

Additional details on each of the attributes and the impact assessment process is provided throughout the 
subsequent chapters. 
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Table 13: Summary of Anticipated Impacts during the Planning and Construction Phase 

E&S Receptor Impact 

Landscape 
and Visual  

Visual and landscape impacts due to presence of elements typical of a construction site such as equipment and machinery. 

Land Use  Project could conflict the formal assigned land uses set by the various governmental entities.  

Project could result in land use impacts related to economic and/or physical displacement as it could provide land use value to locals for activities. In addition, it 
could be subject to disputes or grievances due to previous land acquisitions.  

Geology, 
Hydrology and 
hydrogeology  

Potential for flood risks on the Project area particularly during rainy events which could impact project area and project components. Climate change affects 
precipitation patterns and could result in high rainfall intensity in short frequencies causing flash floods. This also includes Potential for sea level rise and its impact 
on Project area and project components. 

Risk of soil and groundwater contamination during the various construction activities from improper housekeeping activities, spillage of hazardous material, random 
discharge of waste and wastewater. 

Construction activities could disturb soil and result in erosion and runoff which could result in siltation of surface water.  

Biodiversity  Improper management of construction activities could disturb/damage habitats and fauna. 

Archaeology Improper management of construction activities could disturb/damage archaeological remains including those buried in the ground (if any).  

Air Quality 
and Noise  

Construction activities will likely result in an increased level of dust, particulate matter and pollutant emissions which in turn will directly impact ambient air quality. 

Possible noise emissions to the environment from the construction activities to include use of machinery and equipment such as generators, hammers, compressors 
and other activities. 

Infrastructure 
and Utilities  

Road Networks – if transportation activities of the various project components to the site are not properly managed beforehand, they could entail risk of damage to 
the existing roads and could be of public safety concerns to other users on the road.  

Water Resources – water requirements of the Project could entail constraints on the existing resources and users. This could also include potential climate change 
impacts from drought which could affect water resources and supply and its implication for project development. 

Waste Utilities – it is important to ensure that existing utilities would be able to handle the amount of waste generated from the Project during the construction 
phase. 

Occupational 
Health and 
Safety 

There will be some generic risks to workers health and safety from working on construction sites, as it increases the risk of injury or death due to accidents. 

Inappropriate management of worker accommodation to include onsite and/or offsite  

Potential impacts on human rights which are mainly related to the workforce on the project and their working conditions to include child labour, young workers, 
working hours, etc. 

Safety for workers as well as the safety risks on the Project itself due to proximity of the site to the Egyptian- Gaza border and potential for security deterioration at 
any moment with Israeli side which could lead to eventual damage and destruction of the Project.  

Public Health 
and Safety  

Public access of unauthorized personnel to the various Project area could results in various public safety hazards. 

Worker influx could result in certain community health, safety and security impacts to include risk of diseases (including COVID-19 risks), inappropriate code of 
conduct by workers towards locals, increase in social vices, etc. 
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Inappropriate conduct of security personnel towards local communities could result in resentment, distrust and escalation of events 

Socio-
economic 
Development  

The Project is expected at a minimum to provide job opportunities for local communities. This, to some extent, could contribute to enhancing the living environment 
for its inhabitants, elevate their standards of living, and bring social and economic prosperity to local communities. 

 

Table 14: Summary of Anticipated Impacts during the Operation Phase 

E&S Receptor Impact 

Landscape and 
Visual  

Potential for PV panels to increase temperature in nearby areas due to heat from radiation emitted from solar panels – known as Photovoltaic Heat Island Effect 
(PVHI Effect)  

The Project is expected to be visible within the immediate vicinity and up to some kilometres around the Project site only and thus is likely to create visual impacts 
related to interaction with surrounding landscape. 

Potential glare caused by minimal sunlight reflected off the PV panel modules which in turn could affect nearby receptors. 

Geology, 
Hydrology and 
Hydrogeology   

Risk of soil and groundwater contamination during the various operational activities from improper housekeeping activities, spillage of hazardous material, random 
discharge of waste and wastewater. 

Air Quality  Activities in this area could result in increased dust levels at the Project site (depending on wind direction) which could affect Project performance as well as health 
and safety of workers onsite.  

Biodiversity  Potential impacts on avifauna from reflections from PV panels which could act as attractants for birds through glare or confusion with water bodies and can cause 
disorientation of flying birds, resulting in injury and/or death. This phenomenon is known as the ‘lake effect’. 

Infrastructure 
and Utilities  

Water Resources – water requirements of the Project could entail constraints on the existing resources and users. 

Waste Utilities – it is important to ensure that existing utilities would be able to handle the amount of waste, wastewater and hazardous generated from the Project 
during the construction phase. 

Occupational 
Health and 
Safety 

There will be some occupational health and safety risks to workers during the operation and maintenance activities of the Project such as electrocution, exposure 
to hazardous materials, etc. 

Potential for violations in human rights in primary supply chain products utilized for the Project development.  

Safety for workers as well as the safety risks on the Project itself due to proximity of the site to the Egyptian- Gaza border and potential for security deterioration 
with the Israeli side at any moment which could lead to eventual damage and destruction of the Project.  

Public Health 
and Safety    

Potential impacts to local communities from exposure of Electric and Magnetic Field (EMF) associated with power evacuation lines 

Public access of unauthorized personnel to the various Project components could results in various public safety hazards. 

Inappropriate conduct of security personnel towards local communities could result in resentment, distrust and escalation of events 

Potential impacts related to potential malfunctions of the Project and its various components on public health and safety. 

Socio-economic 
Development 

The Project is expected at a minimum to provide job opportunities for local communities. This, to some extent, could contribute to enhancing the living environment 
for its inhabitants, elevate their standards of living, and bring social and economic prosperity to local communities. 
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Table 15: Summary of Anticipated Impacts during the Decommissioning Phase 

Attribute Likely Project Impact 

Geology, 
Hydrology and 
Hydrogeology 

Risk of soil contamination from improper housekeeping activities during decommissioning activities, spillage of hazardous material, random discharge of waste and 
wastewater. 

Occupational 
Health and 
Safety 

Generic occupational health and safety risks. There will be some temporary risks to worker’s health and safety as working on decommissioning sites increases risk 
of injury due to accidents as well as coming in contact with harmful materials that are detrimental to health such as working with rotating machinery and falling 
objects. 

Infrastructure 
and Utilities 

Of particular importance related to infrastructure and utilities is the final disposal of the panels at the end of their lifetime. Final disposal of panels, needs to ensure 
that existing waste facilities would be able accept such solar modules. In addition, it is also important to investigate other disposal options such as buyback and 
recycling programs. 
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7 LANDSCAPE AND VISUAL  

This chapter presents the baseline assessment of the Project site in relation to landscape and visual as well as 
an assessment of potential impacts during the various Project phases. For each impact, a set of mitigation 
measures and monitoring requirements were identified. 

 

7.1 Assessment of Baseline Conditions  

This section discusses the methodology for the assessment of baseline conditions in relation to landscape and 
visual and presents the outcomes and results of the assessment. 

7.1.1 Methodology for Assessment  

The baseline assessment of the Project site was based on a site visit by the ‘ESIA Team’ which aimed to 
characterize the landscape, topography, and visual character of the Project site and it surrounding areas. 

 

7.1.2 Results and Outcomes  

The landscape of the Project site can be characterized as being composed of various small hills of sand dunes 
consisting of various topographies ranging from 12m to 30m above sea level. In general, such sand dunes include 
dispersed vegetation that mainly consists of shrubs. The figure below presents the topography and landscape 
elements within the Project site.   

 
Figure 8: General Landscape and Topography Features of the Site and its Surrounding 
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As discussed earlier, the Project site is located within a vacant land of sand dunes and dispersed shrubs. The key 
visual receptors within the immediate surroundings bordering the Project site include the following: 

▪ A groundwater infiltration facility connected to Tel El Sultan WWTP (discussed below) borders the Project 
site to the west. The groundwater infiltration facility utilizes treated wastewater from the WWTP to 
permeate into the groundwater basin, where it is extracted by nearby local wells and mainly for agricultural 
purposes. The facility is currently under the construction phase and is not yet operational; 

▪ To the north-eastern edge of the Project site lies a 14,000 m2 COVID-19 Quarantine facility for Gazans that 
is managed by the Ministry of Health;  

▪ Electricity power lines are located on the adjacent road around 10m to the north-western edge of the Project 
site; 

▪ The Egyptian border is located 300m to the south of the Project site where Egyptian and Palestinian security 
personnel are present as well as a 50m buffer zone between the security fences. However, the Project site 
lies outside the border’s buffer zone; 

▪ A 5,000 m2 storage warehouse is located 0.6km to the south of the Project site; 

▪ Tel El Sultan WWTP and pumping station that is located around 1km to the south of the Project site; 

▪ Agricultural activities undertaken by local community members known as Al-Mawasi Agricultural Lands is 
present further north of the Project site; 

▪ To the south of the Project site are various small-scale stone crushing/carving facilities; 

▪ Closest community settlements of Rafah are distantly visible from the Project site, most importantly, two 
(2) neighbourhoods in particular consisting of UNDP Towers, Saudi Neighbourhood towers as well as Rafah 
Hospital that is currently under construction are located around 200m to the east from the Project site (refer 
to figure below). 

▪ Another small community settlement is located around 800m north of the Project site that is also 
administratively under Rafah Municipality, known as Qarya Suwaidiye. The small village overlooks the sea 
and is also located a few meters from the Egyptian border. 

▪ A planned extension for Rafah municipality is also located to the east at around 150m (refer to “Section 8.1” 
for additional details). However, currently the area is vacant completely and only includes some fencing 
structures.  

▪ The Rafah solid waste transfer station is located around 500m east of the Project site. 

The classification of the value of the visual character of a site is highly subjective and depends on the viewer and 
on the usages that the area is subject to. However, other than what has been identified above, the Project area 
in general is not known for any key sensitive visual receptors within the surrounding vicinity such as 
environmental reserves, remarkable historical or cultural sites, or other natural structures normally seen as 
valuable by the human perception. 
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Figure 9: Nearby Visual Receptors 

 
Figure 10: Egyptian Border 
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Figure 11: COVID-19 Quarantine Facility 

 
Figure 12: Electricity Power Lines on the Northern Border of the Project Site 
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Figure 13: Groundwater Infiltration Facility  

 
Figure 14: Planned Extension Area for Rafah 

 

7.2 Assessment of Potential Impacts  

This section identifies the anticipated impacts on landscape and visual from the Project activities during the 
planning and construction and operation phase. In addition, for each impact a set of mitigation measures and 
monitoring requirements have been identified. 
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7.2.1 Potential Impacts during the Construction Phase  

Construction and site preparation activities which are to take place by the EPC Contractor for installation of PV 
arrays and the various components create a temporary effect on the visual quality of the site and its 
surroundings. The visual environment during the construction phase would include the presence of elements 
typical of a construction site such as equipment and machinery to include excavators, trucks, front end loaders, 
compactors and others. 

However, as discussed in ‘Section 7.1.2’, there are no key sensitive visual receptors within the surrounding 
vicinity – such as environmental reserves, remarkable historical or cultural sites, water courses or other natural 
structures normally seen as valuable by the human perception.  

The visual environment created during the construction period would be temporary, of a short-term duration, 
limited to the construction phase only. For the duration of construction, the visual impacts will of a negative 
nature and be noticeable, and therefore of a medium magnitude. As there are no key sensitive visual receptors 
which would be affected, the receiving environmental is determined to be of a low sensitivity. Given all of the 
above, such an impact is considered to be of minor significance. 

Mitigation Measures  

The following identifies the mitigation measures to be applied by the EPC Contractor during the construction 
phase and which include:  

▪ Ensure proper general housekeeping and personnel management measures are implemented which could 
include:  

- Ensure the construction site is left in an orderly state at the end of each work day. 

- To the greatest extent possible construction machinery, equipment, and vehicles that are not in use 
should be removed in a timely manner and kept in locations to reduce visual impacts to the area. 

- Ensure proper storage, collection, and disposal of waste streams generated as discussed in detail in 
‘Section 9.2.2’.  

Following the implementation of these mitigation measures, the significance of the residual impact is 
categorized as not significant. 

Monitoring and Reporting Requirements 

The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor during the construction phase and which include: 

▪ Inspections of the works should be carried out at all times to ensure the above measures are implemented. 

 

7.2.2 Potential Impacts during the Operation Phase 

Anticipated impacts from the project during the operation phase include potential impacts from the Project site 
visibility, potential impacts from glare, and potential impacts from heat, all of which are discussed below. 
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(i) Potential Impacts from Project Visibility  

The maximum height of the PV mounting structures is expected to be in the range of 2-3 m. Therefore, the 
Project is expected to be visible within the immediate vicinity of the Project site only and consequently is likely 
to create visual impacts.  

As discussed earlier, there are no key sensitive visual receptors within the surrounding vicinity – such as 
environmental reserves, remarkable historical or cultural sites, or other natural structures normally seen as 
valuable by the human perception. In fact, the immediate surrounding area of the Project can be classified as an 
industrial area to some extent with the presence of a WWTP, groundwater infiltration facility, warehouses, stone 
crushing/carving facilities, etc.  

In addition, being visible is not necessarily the same as being intrusive. Aesthetic issues are by their nature highly 
subjective. For some viewers, a PV Plant could be regarded as manmade structures with visual burdens while to 
others it represents a positive impact in the sense that they introduce a break in the typical surrounding views.  

However, based on stakeholder consultations undertaken with the local communities (refer to “Section 5.4” 
earlier), no issues of concern were raised by those communities in relation to the visibility of the solar PV project 
site in specific.  

The visual environment created will be of a long-term duration throughout the operation phase.  For the 
duration of operation, the visual impact could be of negative nature (as a worst-case scenario) and be noticeable, 
and therefore of a medium magnitude. Given that there are no critical visual receptors, the receiving 
environment is classified as low sensitivity. Given all of the above, such an impact is considered to be of minor 
significance. 

Taking the above into account, no specific mitigation measures are required.  

 

(ii) Potential Impacts from Glare  

Another issue associated with the Project is the potential for glare caused by sunlight reflected off the PV panel 
modules. In addition, based on stakeholder consultations undertaken (refer to “Section 5.4” earlier), some 
concerns were raised with regards to the potential for glare caused by the PV panels. 

Panels work on the concept of absorbing sunlight rather than reflecting it as in the case of other technologies 
(e.g. Concentrated Solar Panels CSP). Therefore, it is very important to distinguish between both technologies 
as misperception surrounding solar reflections is likely due to confusion between solar PV and concentrated 
solar power (CSP), which use a system of large mirrors to direct sunlight.  

Not all of the incoming sunlight is absorbed by a PV panel and a very small and minimal amount of incoming 
sunlight is reflected (as little as 2% of incoming sunlight). Therefore, PV panels could be associated with minimal 
potential for glare caused by sunlight reflected off the modules. This depends on several factors such as the 
amount of sunlight hitting the surface, surface reflectivity, geographic location, time of year, cloud cover, and 
solar panel orientation. However generally, glare is likely to occur when the sun moves away from perpendicular 
to the panel and when the sun is low on the horizon (toward sunrise and sunset), because the solar panel is 
absorbing much less of the incoming light.  

However, it is important to put things into perspective. According to the “Glint and Glare Study for Panoche 
Valley Farm” (Jack Pfaff, 2011), standard solar glass reflects much less light and has lower potential for glare 
when compared to other materials widely used in other developments such as steel, standard glass, plastic and 
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even when compared to snow and smooth water. The figure below provides a comparison of sunlight reflection 
from various incidents angles of solar glass in comparison to such materials. 

 
Figure 15: Reflectivity of Various Materials based on Incident Angles 

In addition, throughout the world there are several PV development projects operating close to sensitive areas 
which could be potentially impacted by glare – such as airports; and thus, indicating that the potential for glare 
is rather not considered an issue of concern. This includes PV Project development near Thunder Bay Airport in 
Canada, Nellis Air Force Base in USA, Dusseldorf International Airport in Germany, Denver Airport in USA, and 
many others.  

 
Figure 16: PV Modules Installed near the Nellis Air Force Base in Nevada – USA 

In addition, the PV modules for the Project are designed with anti-reflective coatings to capture maximum 
sunlight and to minimize reflections and thus reduce any potential for glare. Moreover, an even more relevant 
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effect of minimizing glare is soiling, though not regarded as desirable. With soiling, the deposition of dust and 
small particles on the module surface is inevitable, which often starts accumulating some hours after cleaning. 
The higher the degree of soiling, the lower the potential for glare. Therefore, the highest possibility of glare 
exists only directly after cleaning. 

The above was also confirmed by a research study undertaken by the National Renewable Energy Laboratory 
(NREL), known as “Research and Analysis Demonstrate the Lack of Impacts of Glare from Photovoltaic Modules” 
(NREL, 2018). The Study concludes that glare from PV panels is not considered an issue of concern and PV 
modules exhibit less glare than windows and water. 

Finally, the ESIA Consultant (ECO Consult) has been involved in several large-scale PV development projects in 
Jordan that were sited exactly next to residential receptors. Throughout the operational phase of these projects 
(such projects have been operational for more than 2 years to date), the ESIA Consultant arranged for discussions 
with the Community Liaison Officer (CLO) of these projects to determine if any specific community grievances 
were raised related to glare. None were reported to date.  

The glare associated with PV panels will be of long-term duration throughout the entire operation of the Project 
and of low magnitude and low sensitivity given that such impacts are not an issue of concern. Given all of the 
above, such an impact is considered to be of not significant. 

Taking the above into account, there are no mitigation or monitoring measures to be considered.  

 

(iii) Potential Impacts from Heat  

In general, all studies and work available on Photovoltaic Heat Island Effect (PVHI)1 has mostly been theoretical 
or based upon simulated models and therefore there is a remarkable lack of data as to whether or not the PVHI 
effect is real or not.  

However, based on desktop review, several key studies were found that involved examining PVHI empirically 
with experiments. In general, even research and experimental studies are providing conflicting results of various 
magnitudes as noted below.  

▪ The first study was undertaken in the Arizona in the United States of America (USA) known as “The 
Photovoltaic Heat Island Effect: Larger solar power plants increase local temperatures” (Barron-Gafford, G. 
A. et al, 2016). The study monitored temperatures at three sites that represent a: (i) natural desert 
ecosystem, (ii) traditional built environment (i.e. similar to the Project site), and a (iii) 1-MW PV power plant. 

The study finds that temperatures over a photovoltaic power plant were regularly 3-4 degrees Celsius 
warmer than the nearby wildlands at night. While the photovoltaic heat island effect was detectable in the 
day, the real significant warming was found in the evening hours. The study does not provide detailed 
analysis on differences in temperature between the traditional built environment and the PV site. 
Nevertheless, the study states that daytime differences from the natural ecosystem were similar between 
the PV installation and the built environment area, with the exception of the spring and summer months. In 
addition, the study finds that the difference in evening ambient air temperature were greater between the 
PV installation and the desert site than between the built environment and the desert site.  

 
1 PVHI effect refers to heat island from PV panels that could warm surrounding areas. Heat island effect refers to the term 
of urbanized areas experiencing higher temperatures than outlying areas. Structures such as buildings, roads, and other 
infrastructure absorb and re-emit the sun’s heat more than natural landscapes such as forests and water bodies causing 
higher temperatures. 
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▪ Another study was undertaken for the Red Rock 40MW Solar PV Project in the United States known as “The 
observed effects of utility-scale photovoltaics on near-surface air temperature and energy balance” 
(Broadbent, A.M.; Krayenhoff, E.S.; Georgescu, M.; Sailor, D.J, 2019). The study showed that the maximum 
daytime temperature increased by 1.38 °C at a height of 1.5 m, while there was no significant difference in 
the night-time temperature. This is contrary to the conclusion of the previous study referenced above. 

▪ Another study was undertaken in Qinghai – China known as “Observational Study on the Impact of Large-
Scale Photovoltaic Development in Deserts on Local Air Temperature and Humidity” (Xiaode Zhou et al, 
2020). Three monitoring stations were set up in the PV power plant, a transition area, and a reference area, 
and the influence of large-scale PV developments on the local air temperature and humidity was studied.  

The results showed that the overall daytime air temperature in the PV power plant had changed slightly 
(increased and decreased), while the night-time temperature dropped. Specifically, in spring and summer, 
the daytime temperature increased slightly, with a maximum increase of 0.34 °C; in autumn and winter, the 
daytime temperature decreased slightly, with a maximum decrease of 0.26 °C; in all seasons, the night-time 
temperature decreased, with a maximum decrease of 1.82 °C during the winter night. This again is contrary 
to the conclusion of the first study referenced that was undertaken in the US. 

Taking the above into account, such research studies are providing conflicting results of various magnitudes; but 
none of which could be considered as an issue of concern. The key outcome is that research illustrates an 
advance in our understanding of how PV power plants could create a warmer local environment. However, it is 
still not clear how specifically PV plants could create a warmer local environment and if the heat could reach 
surrounding areas. None of the research studies investigated the lateral and vertical extent of such PVHI effect 
and it could be possible that such effects are constrained to a small area within the PV installation itself that 
quickly dissipates within the surrounding areas.  

Finally, the ESIA Consultant (ECO Consult) has been involved in several large-scale PV development projects in 
Jordan that were sited exactly next to residential receptors. Throughout the operational phase of these projects 
(such projects have been operational for more than 2 years to date), the ESIA Consultant arranged for discussions 
with the Community Liaison Officer (CLO) of these projects to determine if any specific community grievances 
were raised related to noticeable increased heat levels from the PV project. None were reported to date.  

The heat associated with PV panels will be of long-term duration throughout the entire operation of the Project 
and of low magnitude and low sensitivity given that such impacts are not an issue of concern. Given all of the 
above, such an impact is considered to be of not significant. 

Taking the above into account, there are no mitigation or monitoring measures to be considered.  

 

 

  

https://sciprofiles.com/profile/717803
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8 LAND USE  

This chapter presents the baseline assessment of the Project site in relation to land use as well as an assessment 
of potential impacts during the various Project phases. For each impact, a set of mitigation measures and 
monitoring requirements were identified. 

 

8.1 Assessment of Baseline Conditions  

This section discusses the methodology for the assessment of baseline conditions in relation to land use and 
presents the outcomes and results of the assessment. 

 

8.1.1 Methodology for Assessment  

Assessment of land use included two key components: (i) formal land use; and (ii) actual land use. Assessment 
of formal land use was based on collection of secondary data and plans available from relevant governmental 
entities as applicable as well as consultation activities with such entities. On the other hand, the actual land use 
was assessed based on extensive site visits for the Project site.  

Results for both formal and actual and use are further presented below.  

 

8.1.2 Formal Land Use  

Land Ownership  

The land is owned by the State of Palestine. A formal letter has been provided (check figure below) from the 
Palestinian Land Authority (PLA) which indicates that “based on the Decision number (145) for 2016, parts of the 
governmental land located in Rafah in parcel number (1) and (2) from plot 2361 with an area of 168.674 Dunum 
is allocated to PENRA to develop a solar PV project”.  

Consultations undertaken with PLA indicated that such lands have always been under governmental ownership 
and were never subject to any previous acquisition process. However, at some point, the lands were taken by 
the Government of Israel but were evacuated nearly two decades ago after the dismantling of Israeli settlements 
from the Gaza Strip in late 2005. Since then, such lands have been retained by the Palestinian Authorities and 
were not utilized for any specific formal purpose since then.  
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Figure 17: Formal Letter with Land Allocation 

Land Allocation  

Taking the above into account, the formal land allocation plan has also been obtained from the Palestinian Land 
Authority (PLA) and is presented in Figure 18 below. Based on that it can be clearly seen that formally, the land 
has been allocated for the development of the solar PV Development project for PENRA.  

In addition, the planned formal land uses in the area have also been obtained and are presented in Figure 19. As 
noted, this includes the following: (i) building unit for Gaza Agriculture Association to the north of the Project 
site; (ii) a cemetery to the south of the Project site; (iii) planned extension housing units for Rafah Municipality 
to the east.  

Apart from the above, there are no other formal allocations within the area.  
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Figure 18: Formal Land Allocation 

 
Figure 19: Formal Planned Land Uses within the Area  
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8.1.3 Current Land Use  

Based on a site visit undertaken to the Project area it is concluded that there are no physical structures within 
the Project site not any evidence of such activities (e.g. settlements, structures, etc.). In addition, there are no 
economical activities located within the Project site (such as agricultural activities) nor any evidence of such 
activities (e.g. ploughing marks) as well as any other informal land use activities.  

The only thing noted onsite was some excavator activity onsite as noted in the figure below. Consultations were 
undertaken with the workers on the excavators whom indicated that they work with the Ministry of National 
Economy (MoNE) and have been assigned to level the site and prepare it for the solar PV Project and also utilize 
some of the sand dunes in other construction projects nearby. Upon contacting both MoNE and PENRA, such 
information was verified and confirmed. 

 

 
Figure 20: Project Site Land Preparation for the Construction Phase 

 

8.2 Assessment of Potential Impacts  

This section identifies the anticipated impacts on land use from the Project activities during the planning and 
construction and operation phase. In addition, for each impact a set of mitigation measures and monitoring 
requirements have been identified. 
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8.2.1 Potential Impacts during the Planning and Construction and Operation Phase  

The Project site is owned by PLA and has been allocated to PENRA for the Project development. Therefore, land 
acquisition impacts are considered irrelevant. In addition, the Project site does not conflict with the 
governmental formal planning context. Therefore, there are no impacts on formal land use from the Project.  

Finally, there are no current or previous physical and/or economical activities of relevance undertaken with the 
Project site and therefore there are no anticipated physical or economical displacement impacts from the 
development of the Project. 

Taking the above into account, there are no land use impacts from the Project development.  
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9 GEOLOGY, HYDROLOGY AND HYDROGEOLOGY  

This chapter presents the baseline assessment of the Project site in relation to biodiversity as well as an 
assessment of potential impacts during the various Project phases. For each impact, a set of mitigation measures 
and monitoring requirements were identified. 

 

9.1 Assessment of Baseline Conditions  

This section discusses the methodology for the assessment of baseline conditions in relation to geology, 
hydrology and hydrogeology and presents the outcomes and results of the assessment. 

 

9.1.1 Methodology for Assessment  

Assessment of baseline conditions in relation to geology, hydrology and hydrogeology was based on collection 
of secondary data from the relevant governmental entities such as PWA, Palestinian Meteorological Department 
and other for the relevant parameters to include climatic data, precipitation, hydrology and hydrogeological 
settings, etc. 

 

9.1.2 Results and Outcomes 

(i) Climate 

The climate within the Gaza Strip is characterized by short, mild winters with rainy periods and a hot, dry 
summer. The Gaza Strip forms a transitional zone between the semi-humid coastal area in the north, and the 
semi-arid Sinai desert to the south. The average daily mean temperature ranges from 26.5 to 13.8 ˚C, depending 
on the season.  

Winds are predominantly onshore from the Mediterranean and in late spring the Sirocco hot dry wind blows 
from the desert in the south. The daily relative humidity fluctuates between 60% and 85%.  

Over the Gaza Strip rainfall mainly occurs in the winter months, with peak months for rainfall being December 
and January, and the average annual precipitation being 360 mm/year, decreasing notably from north to south. 
Rain tends to fall in intense storms. The average annual evaporation rate is around 1,900 mm/y (5.2 mm/day). 
Despite of the small area of Gaza Strip, the level of rainfall varies significantly from one area to the next with an 
average seasonal rainfall of 424 mm in north area (north governorate) to 236 mm in the southern area (Rafah 
governorate). 

 

(ii) Geology 

The geology of the Gaza Strip is composed primarily of calcareous sandstone from the Pliocene Pleistocene age, 
unconsolidated sands, and layers of clay. Elongated peaks and depressions, dry streambeds, and shifting sand 
dunes characterize the topography of the area. The ridges and depressions run parallel to the shoreline in an 
NNE-SSW (North-northeast – South-southeast) orientation. More specifically, the general geological formations 
of the Project site include areas with a superficial layer of sand, clay or clay sand underlain by a Kurkar layer 
(calcareous sandstone), which overlies a sandstone layer.  
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In addition, the soil in the Gaza Strip is mainly composed of three types; sand, clay and loess. As noted in the 
figure below, the Project site is located within the Arenosolic Rhegosols which includes sandy soil in the form of 
sand dunes that is found along the coastline extending from south to outside the northern border of the Gaza 
Strip. The thickness of the sand fluctuates between 2 - 50 meters due to the hilly shape of the dunes.  

 
Figure 21: Soil map of Gaza strip 

 

(iii) Hydrology  

There are three key and major wadis crossing the Gaza Strip from east to the west at different locations. The 
first one is located between Gaza city and the Middle Governorate and is known as Wadi Gaza. The second one 
is located at the southern part of the Gaza Strip (known as Wadi Al Salqa), and the last one is located at the 
northern part of the Gaza Strip, known as Wadi Beit Hanoun. Such key Wadi systems are supported by other 
minor tributaries that discharge directly into such wadi systems.  

The Project site is not crossed by any of these wadis. The nearest wadi to the Project site is Wadi Al Salqa that is 
located in the southern Gaza Strip, between Deir El Balah and Khan Younis. The Wadi is located around 15km 
from the Project site and has a watershed of about 40 km2. The wadi's mouth, known as Al-Berka, is located near 
the Mediterranean Sea's coastal zone and is where seasonal water is collected after flowing from east to west. 
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This wadi was seen to be almost dry during recent rainy times; nonetheless, it is known that when it receives 
excess water from extremely storm events, the area floods.  

In addition to the above, geographically, Gaza lies in the transition dry zone between semi-arid and arid climates 
resulting in the absence of any other surface water.  

 

(iv) Hydrogeology  

The Coastal Aquifer Basin stretches along the eastern Mediterranean coast from the northern Sinai Peninsula in 
Egypt, via the Palestinian Gaza Strip into Israel. Being located downstream, the general direction of groundwater 
flow in the Gaza Strip follows the dip of the aquifer towards the coast. The western boundary of the aquifer 
follows the coastline, where both outflows of freshwater to the sea and inflows (intrusion) of seawater are 
observed. Local aquifer recharge in the Gaza Strip is very limited and natural groundwater recharge from 
different sources is estimated to be around an average of 55-60 MCM/year. The groundwater level over the 
aquifer lies at depths varying between a few meters from the surface up to 110 m MSL. These variations are 
linked to topographical and geological conditions.  

The aquifer in the Gaza Strip is significantly over-extracted with as much as three times as what the aquifer can 
sustainably replenish each year. As a consequence, the over exploitation of the aquifer has resulted in seawater 
intrusion and very saline groundwater infiltration which have further lowered the aquifer quality. Seawater is 
now infiltrating the aquifer, and salinity levels have climbed substantially over WHO recommendations for safe 
drinking water (250 mg/l of chloride) over the previous decade. Most of the coastal area and with a distance of 
about 3km in land was affected by the seawater intrusion phenomena with different degree.  

In addition, nitrate contamination from inappropriate management of wastewater generated within the Gaza 
Strip has also harmed aquifer water quality, where 90% of the water drawn from the aquifer has nitrate contents 
(NO3) that exceed the WHO standard of 50 mg/l.  

 

9.2 Assessment of Potential Impacts  

This section identifies the anticipated impacts on/from geology, hydrology and hydrogeology from/on the 
Project activities during the planning and construction phase as well as the operation phase. In addition, for each 
impact a set of mitigation measures and monitoring requirements have been identified.  

9.2.1 Potential Impacts from Local Flood Hazards during Planning and Construction Phase 

Floods risks occur after heavy rainfall. If not properly studied and taken into account as part of the planning 
stage, such risks could inflict damage to the Project and its various components. Therefore, as part of the ESIA 
study a preliminary flood risk assessment was undertaken which aims to investigate such risks.  

The assessment indicates the following:  

▪ There is no defined and/or developed drainage system in the area of the Project nor is it located within a 
specific catchment area. 

▪ The dynamics of sand and sand dunes in the upstream area has created flat areas with no drainage system 
and therefore no clear pathway for flood water. In addition, the soil characteristics of sand and sand dunes 
can be considered to have high infiltration rates when thoroughly wetted as well high rate of water 
transmission. 
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▪ The above factors entail no transportation and/or accumulation of flood water to the site  

▪ The Project is located on an elevated land with thick sandy soil providing proper discharge of flood water 

▪ The Project site is located away from any key and major Wadi systems in Gaza with the closest being Wadi 
Salqa located around more than 15km to the northeast  

Taking the above into account, there are no flood risks within the Project site.  

Other flood risks that were also investigated are related to risk of sea level rise and its potential impacts on the 
Project site. Such risks were also investigated as part of the ESIA study.  

According to National Oceanic and Atmospheric Administration (NOAA) (https://www.climate.gov) the worst-
case climate change driven sea level rise will be 2.5m by the year 2100. This 2.5 increase is applied at all open 
seas around the globe including the Mediterranean Sea and the Gaza Strip coastline in particular.  

Taking this into account, a sea level rise of 2.5m was applied but is too small of a change to be seen in a map. As 
indicated, the Project is located in a safe area that is not reached in any way by such a sea level rise mainly due 
to distance and elevation difference from the sea (a difference of around 30m in elevation).  

Therefore, taking all of the above factors into account, there are no flood risks within the Project site and hence 
there are no impacts anticipated from flood risks on the Project. However, there are additional requirements to 
be considered. 

Additional Requirements  

As part of the detailed phase of the Project, the EPC Contractor team is required to prepare a site-specific 
drainage plan that must identify methods for containing and diverting rainwater runoff within the specific 
Project site taking into account site specific conditions (e.g. topography, rainfall, existing drainage lines, etc.).  

 

9.2.2 Potential Impacts from Improper Management of Waste Streams during Construction and Operation  

Given the generic nature of the impacts on soil and groundwater for both phases of the Project (construction 
and operation), those have been identified collectively throughout this section. Generally, this includes potential 
impacts from improper housekeeping practices (e.g. improper management of waste streams, improper storage 
of construction material and of hazardous material, etc.).   

Improper housekeeping practices during construction and operation (such as illegal disposal of waste to land) 
could contaminate and pollute soil which in turn could pollute groundwater resources. This could also indirectly 
affect flora/fauna and the general health and safety of workers (from being exposed to such waste streams). 
Generally, such impacts can be adequately controlled through the implementation of general best practice 
housekeeping measures as highlighted throughout this section, and which are expected to be implemented by 
the EPC Contractor throughout construction phase and Project Operator during the operation phase.  

The potential impacts from improper management of waste steams could be of a long-term duration throughout 
the construction and operation phase. Such impacts are negative in nature, and could be noticeable and are 
therefore of medium magnitude. However, they are considered of low sensitivity as they are generally controlled 
through the implementation of general best practice housekeeping measures. Given all of the above, such an 
impact is considered to be of minor significance. 

Following the implementation of the mitigation measures highlighted throughout this section, the residual 
significance can be reduced to not significant. 

https://www.climate.gov/
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(i) Solid Waste Generation  

Solid waste is expected to be generated from construction and operational activities. Solid waste generated will 
likely include construction waste (such as debris) and municipal solid waste (during construction and operation 
such as cardboard, plastic, food waste, etc.).  

Municipal solid waste generated will likely be collected and stored onsite and then disposed to the closest 
municipal approved landfill (El-Fukhary Landfill) or, if possible, reused in the construction activities.   

Mitigation Measures  

The following identifies the mitigation measures to be applied by all involved entities to include the EPC 
Contractor during the construction phase and the Project Operator during the operational phase unless stated 
otherwise:  

▪ Coordinate with Rafah municipality for the collection of solid waste from the site to the municipal approved 
landfill or for recycling (as discussed in further details below); 

▪ Prohibit fly-dumping of any solid waste to the land; 

▪ Distribute appropriate number of properly contained litter bins and containers properly marked as 
"Municipal Waste"; 

▪ EPC Contractor only - during construction, distribute a sufficient number of properly contained containers 
clearly marked as "Construction Waste" for the dumping and disposal of construction waste.  

▪ EPC Contractor only – during construction, it is recommended that recycling measures are implemented. It is 
recommended that recycling is undertaken in the following approach: (i) separation and disposal of wood 
pallets in a separate container (relatively large quantities are expected), (ii) separation and disposal of other 
recyclables in a separate container (cardboard, paper, glass, metal, etc.); and (iii) separation and disposal of 
non-recyclable materials in a separate container (e.g. food waste). Each container must be clearly marked. In 
addition, EPC Contractor must seek ways to reduce construction waste by reusing materials (for example 
through recycling of concrete for road base coarse); 

▪ Implement proper housekeeping practices on the construction site at all times; and 

▪ Maintain records and manifests that indicate volume of waste generated onsite, collected by contractor, and 
disposed of at the landfill. The numbers within the records are to be consistent to ensure no illegal dumping 
at the site or other areas. 

Monitoring and Reporting Requirements  

The following identifies the monitoring and reporting requirements that must be adhered to by all involved 
entities to include the EPC Contractor during the construction phase and the Project Operator during the 
operational phase unless stated otherwise:  

▪ Inspection of waste management practices onsite; 

▪ Review of records and manifests for volume of waste generated to ensure consistency; and 

▪ Regular environmental reporting on implementation of the waste management practices onsite. 
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(ii) Wastewater Generation  

Wastewater is mainly expected to include black water (sewage water from toilets and sanitation facilities), as 
well as grey water (from sinks, showers, etc.) generated from workers during the construction and operation 
phase. Wastewater quantities are expected to be minimal. It is expected that wastewater will be collected and 
stored in fully contained septic tanks and then collected and transported by transportation tankers to be 
disposed at the closest Wastewater Treatment Plant (WWTP). 

Mitigation Measures 

The following identifies the mitigation measures to be applied by all involved entities, to include the EPC 
Contractor during the construction phase and the Project Operator during the operational phase, unless stated 
otherwise: 

▪ Coordinate with Rafah municipality to hire a private contractor for the collection of wastewater from the site 
to the closest WWTP; 

▪ Prohibit illegal disposal of wastewater to the land; 

▪ Maintain records and manifests that indicate volume of wastewater generated onsite, collected by 
contractor, and disposed of at the WWTP. The numbers within the records are to be consistent to ensure no 
illegal discharge at the site or other areas; 

▪ EPC Contractor only - ensure that constructed septic tanks during construction and those to be used during 
operation are well contained and impermeable to prevent leakage of wastewater into soil; and 

▪ Ensure that septic tanks are emptied and collected by wastewater contractor at appropriate intervals to avoid 
overflowing.  

Monitoring and Reporting Requirements  

The following identifies the monitoring and reporting requirements that must be adhered to by all involved 
entities to include the EPC Contractor during the construction phase and the Project Operator during the 
operational phase, unless stated otherwise: 

▪ Inspection of wastewater management practices onsite; 

▪ Review of records and manifests for volume of wastewater generated to ensure consistency; and 

▪ Regular environmental reporting on implementation of the wastewater management practices discussed 
above. 

 

(iii) Hazardous Waste Generation  

Hazardous waste is expected to be generated throughout both the construction and operation phase and this 
could include consumed oil, chemicals, paint cans, etc. Hazardous waste generated will likely be collected and 
stored onsite and then disposed at the Johr Ad Dik Landfill.  

Mitigation Measures  

The following identifies the mitigation measures to be applied by all involved entities to include the EPC 
Contractor during the construction phase the Project Operator during the operational phase, unless stated 
otherwise. 
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▪ Coordinate with Joint Service Council – South and hire a private contractor for the collection of hazardous 
waste from the site to Johr Ad Dik Landfill; 

▪ Ensure that hazardous waste is disposed in a dedicated area that is enclosed, of hard surface, with proper 
signage and suitable containers as per hazardous waste classifications and that they are labelled for each 
type of hazardous waste. The area should be properly ventilated due to the intense heat which could increase 
evaporation of chemicals that could make the ambient air of the storage potentially toxic and, in some cases, 
explosive. 

▪ Prohibit illegal disposal of hazardous waste to the land; 

▪ Possibly contaminated water (e.g. runoff from paved areas) must be drained into appropriate facilities (such 
as sumps and pits). Contaminated drainage must be orderly disposed of as hazardous waste; 

▪ Ensure that containers are emptied and collected by the contractor at appropriate intervals to prevent 
overflowing; and 

▪ Maintain records and manifests that indicate volume of hazardous waste generated onsite, collected by 
contractor, and disposed of at the landfill. The numbers within the records are to be consistent to ensure no 
illegal discharge at the site or other areas. 

Monitoring and Reporting Requirements  

The following identifies the monitoring and reporting requirements that must be adhered to by all involved 
entities to include the EPC Contractor during the construction phase and the Project Operator during the 
operational phase, unless stated otherwise: 

▪ Inspection of hazardous waste management practices onsite; 

▪ Review of records and manifests for volume of hazardous waste generated to ensure consistency; and 

▪ Regular environmental reporting on implementation of the hazardous waste management practices onsite. 

 

(iv) Hazardous Material 

The nature of construction and operational activities entail the use of various hazardous materials such as oil, 
chemicals, and fuel for the various equipment and machinery. Improper management of hazardous material 
entails a risk of leakage into the surrounding environment either from storage areas or throughout the use of 
equipment and machinery.  

Mitigation Measures  

The following identifies the mitigation measures to be applied by all involved entities to include the EPC 
Contractor during the construction phase the Project Operator during the operational phase, unless stated 
otherwise. 

▪ Ensure that hazardous materials are stored in proper areas and in a location where they cannot reach the 
land in case of accidental spillage. This includes storage facilities that are of hard impermeable surface, flame-
proof, accessible to authorized personnel only, locked when not in use, and prevents incompatible materials 
from coming in contact with one another; 

▪ Maintain a register of all hazardous materials used and accompanying Material Safety Data Sheet (MSDS) 
must present at all times. Spilled material should be tracked and accounted for; 
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▪ Incorporate dripping pans at machinery, equipment, and areas that are prone to contamination by leakage 
of hazardous materials (such as oil, fuel, etc.); 

▪ Regular maintenance of all equipment and machinery used onsite. Maintenance activities and other activities 
that pose a risk for hazardous material spillage (such as refuelling) must take place at a suitable location (hard 
surface) with appropriate measures for trapping spilled material; 

▪ Ensure that a minimum of 1,000 litters of general-purpose spill absorbent is available at hazardous material 
storage facility. Appropriate absorbents include zeolite, clay, peat and other products manufactured for this 
purpose; and 

▪ If spillage on soil occurs, spill must be immediately contained, cleaned-up, and contaminated soil disposed as 
hazardous waste. 

Monitoring and Reporting Requirements 

The following identifies the monitoring and reporting requirements that must be adhered to by all involved 
entities to include the EPC Contractor during the construction phase and the Project Operator during the 
operational phase, unless stated otherwise. 

▪ Inspection for storage of hazardous materials to include inspections for potential spillages or leakages; and 

▪ Report any spills and the measures taken to minimize the impact and prevent from occurring again. 

 

9.2.3 Potential Impacts from Erosion and Runoff during the Construction Phase  

Site preparation activities which are to take place onsite by the EPC Contractor for installation of PV arrays and 
the various Project components to include to include string inverters, underground transmission cables, internal 
road network, buildings, etc. are expected to include land clearing activities, excavation, grading, etc.   

The nature of construction activities discussed above could disturb soil, exposing it to increased erosion during 
rainfall events.  If onsite erosion and runoff are not controlled, they can result in siltation of surface water.  

Generally, such impacts can be adequately controlled through the implementation of general best practice 
housekeeping measures as highlighted throughout this section, and which are expected to be implemented by 
the EPC Contractor throughout construction phase.  

The potential impacts from erosion and runoff is of short-term duration as it is limited to the construction phase. 
Such impacts are negative in nature, and could be noticeable and are therefore of medium magnitude. However, 
they are considered of low sensitivity as they are generally controlled through the implementation of general 
best practice housekeeping measures. Given all of the above, such an impact is considered to be of minor 
significance. 

Following the implementation of the mitigation measures highlighted throughout this section, the residual 
significance can be reduced to not significant. 

Mitigation Measures  

The following identifies the mitigation measures to be applied by the EPC Contractor during the construction 
phase. 

▪ Avoid executing excavation works under aggressive weather conditions. 
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▪ Place clear markers indicating stockpiling area of excavated materials to restrict equipment and personnel 
movement, thus limiting the physical disturbance to land and soils in adjacent areas. 

▪ Erect erosion control barriers around work site during site preparation and construction to prevent silt runoff.  

▪ Return surfaces disturbed during construction to their original (or better) condition to the greatest extent 
possible. 

Monitoring and Reporting Requirements 

The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor during the construction phase. 

▪ Inspection for erosion and runoff control to include inspections for implementation of mitigation measures. 
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10 BIODIVERSITY 

This chapter presents the baseline assessment of the Project site in relation to biodiversity as well as an 
assessment of potential impacts during the various Project phases. For each impact, a set of mitigation measures 
and monitoring requirements were identified. 

 

10.1 Assessment of Baseline Conditions  

This section discusses the methodology for the assessment of baseline conditions in relation to biodiversity and 
presents the outcomes and results of the assessment. 

 

10.1.1 Methodology for Assessment  

The assessment of baseline conditions was based on available secondary data on the site and its surroundings 
as well as a Project specific biodiversity survey.   

 

(i) Literature Review 

Assessment included review of relevant studies and previous records available in published scientific papers and 
journals to provide additional background ecological information on the area. 

 

(ii) Site Survey 

A biodiversity baseline survey was undertaken for the Project site to cover fauna, flora, avifauna and area 
habitat, ecosystems and services. The area was divided into transects and the biodiversity elements and features 
were recorded. All recorded fauna, flora, and avifauna was listed along with their conservation status. In 
addition, any areas or habitats of importance was clearly identified.  

 

(iii) Conservation Status  

Fauna species status was assigned based on their conservation status within the Mediterranean region according 
to the International Union for the Conservation of Nature (IUCN) Red Data Books: “The Status and Distribution 
of Mediterranean Mammals” (Temple & Cuttelod, 2009) and “The Status and Distribution of Reptiles and 
Amphibians for the Mediterranean Basin” (Cox et al., 2006).  

Bird species status was assigned based on their conservation status according the IUCN Red List and “The 
Conservation Status and Distribution of the Breeding Birds of the Arabian Peninsula” (Mallon et al., 2015). Floral 
species were assessed based on the IUCN Red List as well.  

There is no local conservation status for flora, fauna, and avifauna in Palestine. Therefore, this was based on 
expert opinion utilized to identify the status and importance of such elements and the biodiversity of the Project 
site in general.  

 



Final ESIA – MIP Phase III Rafah Solar PV Project 

 

Page | 70  
 

10.1.2 Results 

(i) Areas of Critical Concern  

The Project site is not located within any formally assigned area of critical concern such as Key Biodiversity Areas 
(KBA), environmental reserves, or Important Bird Area (IBAs). Within the Gaza Strip, the only critical areas of 
concern include the Wadi Gaza IBA and Nature Reserve is located around 60km from the Project site as noted in 
the figure below. The Reserve was declared in 2000 by the Palestinian National Authority.   

  
Figure 22: Location of Wadi Gaza IBA and Reserve in Relation to the Project Site  

 

(ii) Flora  

Based on the site survey undertaken, it can be concluded that the Project site is considered to be located within 
a sand dune ecosystem with scattered vegetation throughout. In total, 9 floral species were recorded of which 
two (2) are considered of Least Concern (LC) and seven (7) have not been evaluated. At the local level, all 
recorded species are considered common to such area habitats.  

Table 16: Floral Species Recorded Onsite 

Family Common Name Scientific Name Arabic Name Conservation Status 
(IUCN) 

Aizoaceae Hottentot Fig Carpobrotus edulis   أصبع الجارية )أصبع
 زينب( 

NA 

Graminae 
(Poaceae) 

Bermuda Grass Cynodon dactylon  النجيل NA 

Asteraceae 
(Compositae) 

Globe-thistle Echinops phillistaeus  خشير فلسطيني NA 

Sagebrush 
(Wormwood) 

Artemisia monosperma عاذر NA 

Tamaricaceae Nile Tamarisk  Tamarix nilotica  أثل نيلي LC 

Polygonaceae Horse-tail Knotweed Polygonum equisetiforme  قضاب LC 

Fire Bush (Arta) Callingonum comosum  نبات الإرطة NA 
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Family Common Name Scientific Name Arabic Name Conservation Status 
(IUCN) 

Fabaceae 
(Leguminosae) 

Golden Wattle 
(Orange Wattle) 

Acacia cyanophylla  أكاسيا الأحراش NA 

Camel-thorn Alhagi maurorum  العاقول NA 

 

 
Figure 23: Golden Wattle and Nile Tamarisk 

 

(iii) Fauna  

Based on the site-specific survey that was undertaken, very few faunal elements were recorded within the 
Project site. The table below presents the faunal species based on those found onsite as well as outcomes of the 
literature review that was undertaken which documents faunal species that are likely to be recorded within the 
Project site due to their presence in other similar habitats within the area. 

With regards to mammals, as noted in the table below most of the species are considered of Least Concern and 
common to such are habitats. However, key species is the Cape Hare that is considered threatened locally due 
to issues such as extensive hunting.  

Table 17: Literature Review for Mammals 

Family Common Name Scientific Name Arabic Name Conservation Status 
(IUCN) 

Muridae Black Rat Rattus rattus  )الفأر الأسود )فأر المراحيض LC 

House Mouse Mus musculus  الفأر المنزلي LC 

Vespertilionidae Kuhl’s Pipistrelle Pipistrellus kuhli  خفاش ليلي LC 

Pteropodidae Egyptian Fruit Bat Rousettus 
aegyptiacus 

 NT (Near Threatened) خفاش الفاكهة المصري 
within the 
Mediterranean 

Leporidae Cape Hare  Lepus capensis  الأرنب البري LC but threatened 
locally 

With regards to herpetofauna (reptiles and amphibians), as noted in the table below most of the species are 
considered of Least Concern and common to such are habitats. However, key species are the Spur-thighed 
Tortoise which is considered vulnerable (due to issues such as harvesting activities) and the Desert Monitor 
which is threatened locally due to issues such as hunting activities.   



Final ESIA – MIP Phase III Rafah Solar PV Project 

 

Page | 72  
 

In addition, an important thing to note is that based on the literate review the Palestinian Viper is a species that 
could be present within the Project area and it is considered the most venomous snake in Palestine and the Gaza 
Strip.  

Table 18: Literature Review for Herpetofauna 

Family Common Name Scientific Name Arabic Name Conservation Status 
(IUCN) 

Testudinidae Greece or Spur-
thighed Tortoise 

Testudo graeca  السلحفاة اليونانية مهمازية الورك VU (Vulnerable) 
within the 

Mediterranean 

Lacertidae Bosc’s Lizard Acanthodactylus 
boskianus 

 LC سحلية بوسك الشائعة 

Scincidae Ocellated Skink 
(Eyed Skink) 

Chalcides ocellatus )الدفان )السقنقور العويني LC 

Agamidae Agama Laudakia stellio الحردون LC 

Chamaeleonidae Mediterranean 
Chameleon 

Chameleo 
chameleon 

 LC الحرباة المتوسطية 

Varanidae Desert Monitor  Varanus griseus  الصحراوي الورل LC but threatened 
locally 

Viperidae Palestine Viper  Daboia palaestinae   الأفعى الفلسطينية )الحية
 الزعرة(

LC 

Boidae Sand Boa Eryx jaculus  بوا التراب العاصرة LC 

Colubridae Syrian Black Snake 
or Arbeed  

Coluber jugularis   الأسود  العربيد )الثعبان
 السوري(

LC 

Coined Snake Hemorrhois 
nummifer 

 LC الثعبان النقدي البقلاوي 

Bufonidae European Green 
Toad 

Bufotes viridis   الضفدع أو العلجوم الأخضر
 الشائع 

LC 

Finally, the table below presents the avifauna species that were recorded onsite along with those identified 
based on a literature review. As noted in the table below most of the species are considered of Least Concern 
and common to such are habitats. However, key species are the Common Kestrel which is threatened locally and 
the Turtle Dove and White-breasted Kingfisher which are Vulnerable, due to issues such as hunting activities.  

Table 19: Literature Review for Avifauna  

Family Common Name Scientific Name Arabic Name Conservation Status 

Falconidae Common Kestrel Falco tinnunculus  العوسق LC, Threatened locally 

Accipitridae Black Kite Milvus migrans  الرخمة السوداء LC 

Hirundinidae Barn Swallow Hirundo rustica  السنونو LC 

Passeridae House Sparrow Passer domesticus  )العصفور المنزلي )الدوري LC 

Nectariniidae Palestine Sunbird Cinnyris osea  عصفور الشمس الفلسطيني LC 

Cisticolidae Graceful Prinia Prinia gracilis  الفسية الرشيقة LC 

Alaudidae Crested Lark Galerida cristata  القنبرة المتوجة LC 

Charadriidae Spur-winged Plover Vanellus spinosus  )الزقزاق مهمازي الجناح )القطا LC 

Columbidae Rock Dove Columba livia  الحمام الصخري LC 

Laughing (Palm or 
Senegal) Dove 

Spilopelia 
senegalensis 

 LC فاختة النخيل )اليمام السنغالي( 

Turtle Dove Streptopelia turtur )اليمام الرقطي )الرقطية VU 

Tytonidae Barn Owl Tyto alba  بومة الجرن LC 

Caprimulgidae European Nightjar 
or Goatsucker 

Caprimulgus 
europaeus 

السبد الأوروبي أو ملهي  
 الرعيان

LC 
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(iv) Conclusion  

In general, the biodiversity assessment concludes that the Project site in general is barren and of low ecological 
significance and sensitivity. The area in general is degraded due to several current/previous activities to include 
industrial activities (as discussed previously in “Section 7.1”), wildlife hunting and tree/shrub cutting and 
removal. The assessment identified several flora, fauna and avifauna species within the Project site most of 
which are considered of Least Concern and common to such area habitats. In addition, no sensitive habitats 
recorded within the Project site and the site is not located within or near any formally assigned critical habitat.  

 

10.2 Assessment of Potential Impacts  

This section identifies the anticipated impacts on biodiversity from the Project activities during the construction 
phase. In addition, for each impact a set of mitigation measures and monitoring requirements have been 
identified.  

10.2.1 Potential Impacts during the Construction Phase  

Site preparation activities which are to take place onsite by the EPC Contractor for installation of PV arrays and 
the various Project components to include to include string inverters, underground transmission cables, internal 
road network, buildings, etc. are expected to include land clearing activities, excavation, grading, etc. 

Such construction activities could result in the alteration of the site’s habitat and thus potentially disturb existing 
habitats (flora, fauna, and avifauna) and result in the displacement of exclusion of species particularly 
threatened, endemic, or endangered species which might be present within the Project site and surrounding 
areas. 

Other impacts on the biodiversity of the site are mainly from improper management of the site which could 
include improper conduct and housekeeping practices by workers (i.e. hunting of animals, discharge of 
hazardous waste to land, etc.).  

However, based on the biodiversity baseline assessment conducted, it was concluded that the site’s habitat in 
general is considered of low ecological significance. Generally, all recorded flora/fauna/avifauna species within 
the Project site are considered of least concern and common to such habitat areas.   

Given all of the above, the potential impacts on biodiversity created during the construction phase would of a 
long-term duration as they would result in a permanent change in the natural biodiversity of the site. Such 
impacts are considered of negative nature, and of a medium magnitude given that the change in the natural 
biodiversity of the site will be noticeable. However, as the site is considered of low ecological significance, the 
receiving environmental is determined to be of a low sensitivity. Given all of the above, such an impact is 
considered to be of minor significance. 

Alcedinidae White-breasted 
Kingfisher 

Halcyon 
smyrnensis 

 VU السماك أبيض الصدر )القاوند( 

Upupidae Eurasian Hoopoe Upupa epops  الهدهد الأوراسي LC 

Corvidae Hooded Crow Corvus cornix  الغراب البلدي LC 

Burhinidae Stone Curlew 
(Eurasian Thick-

knee) 

Burhinus 
oedicnemus 

 LC الكروان الصحراوي 

Sturnidae  Indian or Common 
Mynah 

Acridotheres tristis  المينا الهندية LC (Invasive) 
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Note: other impacts from venomous species such as the Palestinian Viper are addressed under occupational 
health and safety (refer to “Chapter 15“).  

Mitigation Measures  

The following identifies the mitigation measures to be applied by the EPC Contractor during the construction 
phase and which include: 

▪ Should during the construction activities any of the following species be identified, a biodiversity expert 
should be engaged to undertake relocation activities to similar habitats outside of construction active areas. 
This includes the Cape Hare, Spur-thighed Tortoise and the Desert Monitor.   

▪ Implement proper management measures to prevent damage to the biodiversity of the site. This could 
include establishing a proper code of conduct and awareness raising / training of personnel and good 
housekeeping which include the following:   

- Awareness session on potential presence of key species such as the Cape Hare, Spur-thighed Tortoise and 
the Desert Monitor and measures to be undertaken in case they are found  

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

- Ensure proper storage, collection, and disposal of waste streams generated as discussed in detail in 
‘Section 9.2.2’. 

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

- Avoid unnecessary elevated noise levels at all times. In addition, apply adequate general noise suppressing 
measures as detailed in ‘Section 12.2’. 

Following the implementation of these mitigation measures, the significance of the residual impact is 
categorized as not significant. 

Monitoring and Reporting Requirements 

The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor during the construction phase and which include: 

▪ Submission of relocation report for any species if undertaken  

▪ Inspection of the works should be carried out at all times.  

 

10.2.2 Potential Impacts during the Operation Phase  

Potential impacts during the operation phase are mainly limited to avifauna. According to the “Guidelines to 
Minimize the Impact of Solar Facilities and Associated Infrastructure in South Africa” (BirdLife International), the 
most important impact of solar facilities on avifauna is the displacement of critical species and loss of habitat 
from construction activities – which were discussed earlier.  

Other potential impacts reported include potential impacts on avifauna include the PV panels being reflective 
surfaces which could act as attractants for birds through glare or confusion with water bodies and can cause 
disorientation of flying birds, resulting in injury and/or death. However, according to the BirdLife Guidelines 
discussed above, such impacts from PV projects are considered not applicable as panels are considered less 
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reflective, especially when compared to other technologies such as Concentrated Solar Power (CSP). Similarly, 
the “Solar Energy Guidance V.1 – Birds & Solar Energy within the Rift Valley/Red Sea Flyway” also developed by 
BirdLife states that such impacts are considered to have limited data and require further studies. 

Nevertheless, putting things into perspective there is some risk of avifauna mortality and which could occur with 
most human development (ranging from buildings to large scale industrial projects). However, with regards to 
the Project in specific it is highly unlikely that avian mortality levels would be of any concern due to the following:  

▪ The Project site in general is considered of low sensitivity due to its natural setting and does not support 
endangered or rare species or sensitive avifauna habitats, while most recorded avifauna species are 
generally common to such habitats; 

▪ As stated earlier, the PV panels work on the concept of absorbing sunlight rather than reflecting it and thus 
reflections and potential for glare are not considered issues of concern as in the case of other technologies 
(e.g. Concentrated Solar Panels CSP); 

▪ To date, there is no empirical evidence that PV facilities lead to significant avian mortality or large-scale 

collision impacts resulting from contact or collision with PV panels or from reflective surfaces.  

Other impacts on the biodiversity of the site are mainly from improper management of the site which could 
include improper conduct and housekeeping practices by workers (i.e. hunting of animals, discharge of 
hazardous waste to land, etc.).  

The potential impacts on biodiversity would of a long-term duration throughout the operation phase of the 
Project. Such impacts are of negative nature and of a low magnitude. In addition, as the site is considered of low 
ecological significance, the receiving environmental is determined to be of a low sensitivity. Given all of the 
above, such an impact is considered to be not significant. 

Mitigation Measures  

The following identifies the mitigation measures to be applied by the Project Operator during the operation 
phase and which include: 

▪ Implement proper management measures to prevent damage to the biodiversity of the site. This could 
include establishing a proper code of conduct and awareness raising / training of personnel and good 
housekeeping which include the following:   

- Prohibit hunting at any time and under any condition by workers onsite 

- Ensure proper storage, collection, and disposal of waste streams generated as discussed in detail in 
‘Section 9.2.2’ 

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

- Avoid unnecessary elevated noise levels at all times.  

Monitoring and Reporting Requirements 

The following identifies the monitoring and reporting requirements that must be adhered to by the Project 
Operator during the operation phase and which include: 

▪ Inspection of the works should be carried out at all times  
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11 ARCHEOLOGY AND CULTURAL HERITAGE  

This chapter presents the baseline assessment of the Project site in relation to archaeology and cultural heritage 
as well as an assessment of potential impacts during the various Project phases. For each impact, a set of 
mitigation measures and monitoring requirements were identified. 

 

11.1 Assessment of Baseline Conditions  

This section discusses the methodology for the assessment of baseline conditions in relation to archaeology and 
cultural heritage and presents the outcomes and results of the assessment. 

 

11.1.1 Methodology for Assessment  

The assessment of baseline conditions was based on available secondary data on the site and its surroundings 
as well as a Project specific archaeology survey.   

 

(i) Literature Review 

This included a comprehensive review of archives, publications, and studies on previous archaeological work and 
surveys undertaken in the area, and which are available at the Ministry of Tourism and Antiquities database and 
published within the Palestinian Gazette. This database encompasses and registers all the known archaeological 
sites in Gaza based on previous surveys and assessments undertaken.  

The data above was obtained in consultations with the Ministry of Tourism and Antiquities whilst providing them 
with the Project location.  

 

(ii) Site Survey 

An archaeology survey was undertaken for the Project area by an archaeology and cultural heritage expert to 
ascertain the presence of any archaeological remains within the Project site. Through the survey the ground 
surface will be inspected and any sites of interest will be recorded and photographed as appropriate. The results 
of the survey will be analysed by categorizing the sites and making an assessment of their significance. Finally, 
any areas of archaeological importance will be clearly identified (if any). 

 

11.1.2 Results and Outcomes 

The archaeological sites in the Gaza Strip vary between monuments, mosaic sites, mosques, churches and 
others. Based on the literature review, the nearest archaeological remains to the Project area include:  

▪ Tal Rafah is located along the coastal strip of the city of Rafah (as shown in the figure below). The site dates 
back to the early Bronze Age, many archaeological excavations were carried out on the site over 12 years by 
local efforts from the Ministry of Antiquities in Gaza; and 

▪ Khirbet Rafah site resides inside the foundations of brick, and a number of architectural pieces, an old 
cemetery, and the crowns of columns. 
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In addition, based on the site-specific survey undertaken, no archaeological and/or cultural heritage sites were 
recorded within the Project site nor any evidence of such sites.  

 
Figure 24: Location of Nearest Archaeological Sites 

 
Figure 25: Images of Khirbit Rafah  
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Figure 26: Tel Rafah  

 

11.2 Assessment of Potential Impacts  

This section identifies the anticipated impacts on archaeology and cultural heritage from the Project activities 
during the construction phase. In addition, for each impact a set of mitigation measures and monitoring 
requirements have been identified. It is important to note that there are no anticipated impacts on archaeology 
and cultural heritage from the Project during the operation phase. 

 

11.2.1 Potential Impacts during the Planning and Construction Phase  

Site preparation activities which are to take place onsite by the EPC Contractor for installation of PV arrays and 
the various Project components to include to include string inverters, underground transmission cables, internal 
road network, buildings, etc. are expected to include land clearing activities, excavation, grading, etc. 

Such activities could damage or disturb potential archaeological remains which might be present on the surface 
of the Project site and which could potentially be of importance. However, the archaeological baseline 
assessment discussed earlier concludes that there are no archaeological sites or remains within the Project site.  
Therefore, there are no anticipated impacts from the Project on surface archaeological remains within the 
Project site.   

In addition, there is a chance that throughout such construction activities, archaeological remains buried in the 
ground are discovered. Improper management (if such sites are discovered) could potentially disturb or damage 
such sites which could potentially be of importance. Such potential impacts are of a short-term duration as they 
are limited to the construction phase, and are irreversible as should sites be discovered then inappropriate 
management could result in disturbance and/or damage, in which such an impact would be of medium 
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magnitude.  The impacts will be of a negative nature and low sensitivity given that the likelihood of such impacts 
is considered low. Given all of the above, such an impact is considered to be of minor significance.   

Mitigation Measures  

The following identifies the mitigation measures to be applied by the EPC Contractor during the planning and 
construction phase and which include: 

▪ Coordinate with the Ministry of Tourism and Antiquities to assign an archaeology expert during excavation 
activities undertaken.  

▪ Throughout the construction phase, and as the case with any Project development that entails such 
construction activities, there is a chance that potential archaeological remains in the ground might be 
discovered. It is expected that appropriate measures for such chance find procedures are implemented. 
Those mainly require that construction activities be halted and the area fenced, while immediately notifying 
the Ministry of Tourism and Antiquities. No additional work will be allowed before the Ministry of Tourism 
and Antiquities assesses the found potential archaeological site and grants a clearance to resume the work. 
Construction activities can continue at other parts of the site if no potential archaeological remains were 
found.  If found, same procedures above apply. 

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

Monitoring Requirements  

The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor during the construction phase and which include: 

▪ Submission of proof of coordination with the Ministry of Tourism and Antiquities  

▪ For chance find procedures, inspection of actions taken in case of new discoveries, including fencing, limiting 
access to site, and contacting the Ministry of Tourism and Antiquities. Report should be prepared and 
submitted to the Ministry of Tourism and Antiquities in such a case which details the above.   
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12 AIR QUALITY AND NOISE  

This chapter presents the baseline assessment of the Project site in relation to air quality and noise as well as an 
assessment of potential impacts during the various Project phases. For each impact, a set of mitigation measures 
and monitoring requirements were identified. 

 

12.1 Assessment of Baseline Conditions  

Given the Project nature and scale, no air quality and noise monitoring program were undertaken. In general, 
impacts include minor issues such as dust generation and noise that can be controlled through proper best 
practice mitigation measures (which will be identified as part of this section).  

In addition, as part of the site survey undertaken for both the Project area, no key sources of air pollution or 
noise were identified.  

With regards to the Project area, very minor sources of dust and air emissions and noise were noted from 
ongoing upgrade construction works at the groundwater infiltration facility that is located on the western border 
of the Project area. Other than that, the area is relatively quiet with no major sources of emissions.  

In particular, no odours or dust were noted from the Tel Al Sultan WWTP or the small-scale crushing/carving 
facilities (both of which are located south of the Project site). This could be mainly attributed to the dominant 
wind direction in the area (west and southwest) begin away from the Project site in respect to the location of 
these facilities.   

 

12.2 Assessment of Potential Impacts  

This section identifies the anticipated impacts on air quality and noise from the Project activities during the 
construction phase. In addition, for each impact a set of mitigation measures and monitoring requirements have 
been identified. It is important to note that there are no anticipated impacts on air quality and noise from the 
Project during the operation phase. 

 

12.2.1 Potential Impacts during the Construction Phase on Air Quality during Construction  

The Project site preparation activities which are to take place onsite by the EPC Contractor for installation of PV 
arrays and the various Project components to include to include string inverters, underground transmission 
cables, internal road network, buildings, etc. are expected to include land clearing activities, excavation, grading, 
etc. 

The above activities will likely result in an increased level of dust and particulate matter emissions, which in turn 
will directly and temporarily impact ambient air quality. If improperly managed, there is a risk of nuisance and 
health effects to construction workers onsite and to a lesser extent to the nearby surrounding receptors from 
windblown dust. 

In addition, construction activities will likely entail the use of vehicles, machinery and equipment (such as 
generators, compressors, etc.) which are expected to be a source of other pollutant emissions (such as SO2, NO2, 
CO, etc.) which would also have minimal direct impacts on ambient air quality.   
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The above impacts are anticipated to be temporary and of short‐term nature as they are limited to the 
construction period only.  Such impacts are of a negative nature, and will be noticeable and therefore of medium 
magnitude. However, the impacts will be dispersed and are reversible as air quality would revert back to baseline 
conditions after construction works is completed and thus the receiving environment is considered of low 
sensitivity.  Given the above such an impact is considered of minor significance. 

Mitigation Measures  

The following identifies the mitigation measures to be applied by the EPC Contractor during the construction 
phase (to prevent impacts caused by their construction activities and which are within their control) and which 
include:  

▪ If dust or pollutant emissions were found to be excessive, construction activities should be stopped until the 
source of such emissions have been identified and adequate control measures are implemented; 

▪ Ensure that activities associated with high dust levels, workers are equipped with proper Personal Protective 
Equipment (e.g.  masks, eye goggles, breathing equipment, etc.); 

▪ Apply basic dust control and suppression measures which could include: 

- Regular watering of all active construction areas. 

- Proper planning of dust causing activities to take place simultaneously in order to reduce the dust 
incidents over the construction period. 

- Proper management of stockpiles and excavated material (e.g.  watering, containment, covering, 
bunding). 

- Proper covering of trucks transporting aggregates and fine materials (e.g.  through the use of tarpaulin).   

- Adhering to a speed limit of 15km/h for trucks on the construction site. 

▪ Install appropriate dust control barriers (e.g. plastic screens) specifically at areas adjacent to the nearby 
facilities to include wastewater infiltration unit and COVID-19 Quarantine Facility.   

▪ Develop a regular inspection and scheduled maintenance program for vehicles, machinery, and equipment 
to be used throughout the construction phase for early detection of issue to avoid unnecessary pollutant 
emissions. 

▪ Undertake consultations with nearby receptors (e.g. workers in infiltration unit and quarantine facility) to 
inform them of construction schedule, nature of construction activities, timeline for which dust generation 
is expected onsite, mitigations implemented and availability of a grievance mechanism 

▪ Implementation of a grievance mechanism (provided in details in the standalone SEP) which should be 
available for nearby receptors to submit any grievances including those related to dust generation 

Following the implementation of these mitigation measures, the significance of the residual impact is 
categorized as not significant. 

Monitoring and Reporting Requirements 

The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor during the construction phase and which include: 
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▪ Inspection and visual monitoring of the works should be carried out at all times. In addition, periodic 
inspections should be conducted at nearby sites (e.g. infiltration unit and quarantine facility) to determine 
whether high levels of dust from construction activities exist; and 

▪ Reporting of any excessive levels of pollutants/dust and the measures taken to minimize the impact and 
prevent it from occurring again. 

▪ Submission and handling of any grievances related to the above. 

 

12.2.2 Potential Impacts during the Construction Phase on Noise  

Site preparation activities which are to take place onsite by the EPC Contractor will likely include the use of 
machinery and equipment such as generators, hammers, compressors, etc., and which are expected to be a 
source of noise and vibration generation within the Project site and its surroundings. If improperly managed, 
there is risk of nuisance and health affects to construction workers onsite and to a lesser extent to the nearby 
surrounding receptors (such as infiltration unit and quarantine facility).  

The above impacts are anticipated to be temporary and of short‐term nature as they are limited to the 
construction period only.  Such impacts are of a negative nature, and will be noticeable and therefore of medium 
magnitude. However, the given that the baseline conditions will be restored after construction works is 
completed, the receiving environment is considered of low sensitivity.  Given the above such an impact is 
considered of minor significance.  

Mitigation Measures  

The following identifies the mitigation measures to be applied by the EPC Contractor during the construction 
phase and which include:  

▪ High noise level construction activities should not be undertaken between the hours of 6:00 pm and 7:00 
am; 

▪ If noise levels were found to be excessive, construction activities should be stopped until adequate control 
measures are implemented; 

▪ Apply adequate general noise suppressing measures. This could include the use of well‐maintained mufflers 
and noise suppressants for high noise generating equipment and machinery, developing a regular 
maintenance schedule of all vehicles, machinery, and equipment for early detection of issues to avoid 
unnecessary elevated noise level, etc.; and 

▪ Ensure that for activities associated with high noise levels, workers are equipped with proper Personal 
Protective Equipment (e.g.  Earmuffs). 

▪ Implementation of a grievance mechanism (provided in details in the standalone SEP) which should be 
available for nearby receptors (e.g. workers at infiltration unit and quarantine facility) to submit any 
grievances including those related to noise.  

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

Monitoring and Reporting Requirements 
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The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor during the construction phase and which include: 

▪ Inspection of the works should be carried out at all times; and 

▪ Reporting of any excessive levels of noise and the measures taken to minimize the impact and prevent from 
occurring again. 

▪ Submission and handling of any grievances related to the above.   
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13 INFRASTRUCTURE AND UTILITIES 

This chapter presents the baseline assessment of the Project site in relation to infrastructure and utilities as well 
as an assessment of potential impacts during the various Project phases. For each impact, a set of mitigation 
measures and monitoring requirements were identified. 

 

13.1 Assessment of Baseline Conditions  

This section discusses the methodology for the assessment of the baseline conditions in relation to infrastructure 
and utilities as well as the outcomes and results. The components discussed in relation to infrastructure and 
utilities include the following: (i) water resources; (ii) wastewater services; (iii) solid waste services; (iv) 
hazardous waste services; and (v) road networks. 

 

13.1.1 Baseline Assessment Methodology  

The baseline assessment was based on collection of secondary data and plans available from various 
governmental authorities and utility service providers as discussed in detail throughout this section. 

 

13.1.2 Water Resources  

The water scarcity in Gaza as well as the substandard quality has affected over two million Gazans. Over-pumping 
and wastewater contamination have damaged and polluted Gaza’s coastal aquifer, which is their only source of 
water. The aquifer in the Gaza Strip has a yield potential of just 55 million cubic meters (MCM) per year; yet 
significantly more is extracted with as much as the three times as what the aquifer can sustainably replenish 
each year. 

As a consequence, the over exploitation of the aquifer has resulted in seawater intrusion and very saline 
groundwater infiltration which have further lowered the aquifer quality. Seawater is now infiltrating the aquifer, 
and salinity levels have climbed substantially over WHO recommendations for safe drinking water (250 mg/l of 
chloride) over the previous decade. Nitrate contamination from wastewater contamination as discussed above 
has also harmed aquifer water quality, where 90% of the water drawn from the aquifer has nitrate contents 
(NO3) that exceed the WHO standard of 50 mg/l. Pollution in the water supply is considered a serious health 
hazard where 26% of cases of illness in Gaza and more than 12% of cases of child mortality are the results of 
that. 

In addition to the above, geographically, Gaza lies in the transition dry zone between semi-arid and arid climates 
resulting in the absence of surface water. 

Due to the fact that 97% of household water from the aquifer is non-potable where the tap water is not suitable 
for drinking for being salty and polluted, the access to safe drinking water averages around 21.4 litres/capita/day 
lower than 100 litres/capita/day as per set by the World Health Organization (WHO).  

Undoubtedly, the water and electrical crises of the Gaza Strip are deeply interconnected, where many essential 
facilities, most importantly water supply, are severely impacted by the inconsistent supply of electricity. Apart 
from the impact and damages of power outages on water pumping, aquifer extraction, and sewage treatment, 
desalination capacity is currently underutilized due to power outages. Electricity supply in the Gaza Strip is 
intermittent, where the grid availability practically averages around, and if not less than, 50% of the year. 
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Taking the above into account, due to a persistent lack of safe drinking water, people of the Gaza Strip have 
become increasingly reliant on small-scale brackish water desalination by private vendors. According to a recent 
report, 9 out of 10 Gaza residents drink desalinated water supplied by 154 small scale public and private 
desalination plants, of which only 48 are regulated and controlled. Even if these small desalination plants lower 
salinity, they do not always successfully remove pollutants. Furthermore, due to a lack of power and electricity, 
small desalination facilities are currently operating at 15% of their capacity. 

According to the Palestinian Central Bureau of Statistics (PCBS) (Water Tables in Palestine 2019 Report), the total 
available water supply for the year 2019 in the Gaza Strip was 204.2 MCM, which is a combination of water 
purchased form Mekorot (Israel Water Supply Company) of quantity of 12.5 MCM, annual pumped quantity 
from Palestinian groundwater wells of 187.6 MCM for both agricultural and domestic use, and in addition to the 
desalinated drinking water of 4.1 MCM (of which 0.9 MCM came from 3 major desalination plants).  

Climate Change Impacts  

The above situation related to water scarcity in Gaza is expected to become much worse when factoring climate 
change impacts. The IPCC predicts that, for the southern and eastern Mediterranean, warming over the 21st 
century will be larger than global annual mean warming – between 2.2 and 5.1ºC. In addition, annual 
precipitation is deemed very likely to fall in the eastern Mediterranean – decreasing 20% by 2050 – with an 
increased risk of summer drought (UNDP).  

The trending projections of increased temperatures along with lower rainfall rates is expected to increase the 
risk and intensity of water scarcity and drought across the entire Gaza Strip. This in turn is expected to increase 
water demand along with other critical factors that would contribute to this (such as for example population 
increase). Rainfall and evaporation changes will affect key water resources including surface water infiltration 
and the recharge rates for groundwater. This has the potential for further decreased reliability of unimproved 
groundwater sources and other surface water sources during droughts or prolonged dry seasons. 

The Palestinian Authority (through the EQA, PENRA, PWA and other counterparts) are aware of such key 
challenges and is undertaking ongoing efforts to adopt and implement water resilience strategies for water 
management that will include water supply and water demand. 

The “Climate Change Adaptation Strategy and Programme of Action for the Palestinian Authority” identifies 
increased risk of drought and water scarcity as a key risk. The Strategy identifies key interventions some which 
are currently being implemented in the Gaza Strip. This includes but not limited to the following:   

▪ Awareness-raising on water conservation techniques 
Increased use of brackish water and treated wastewater 

▪ Development of new water sources including desalination including new major (150 MCM/year) 
desalination capacity for the Gaza Strip 

▪ Equitable groundwater utilization 

▪ Local increases in rainfall interception 

 

13.1.3 Wastewater Services  

Wastewater infrastructure within the Gaza Strip is considered deficient. In general, since 2011 the sewage 
network covered only two thirds of Gaza’s population and is considered to be in poor condition. The remaining 
areas that are not served with a sewage network rely on cesspits and open drains for disposal of wastewater. 
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The lack of adequate water sanitation is mainly attributed to two main causes: (i) delays in completion of three 
wastewater treatment facilities, and (ii) lack of a reliable energy supply to operate such plants.  

According to the National Water and Wastewater Strategy for Palestine (PWA, 2014), the coverage of the 
wastewater network within Rafah Governorate is around 75%. In other areas coverage is estimated at around 
90% at Gaza City, 75% within the middle areas, 40% at Khan Younis, and 80% at Northern Gaza Governorate. 

However, in recent years, the wastewater sector within the Gaza Strip has witnessed significant improvements. 
Many large-scale waste water treatment projects have been developed and implemented to include: (i) Khan 
Younis Waste Water Treatment Plant (KYWWTP) to serve the southern governorates which has been operational 
since December 2019; (ii) North Gaza Waste Water Treatment Plant (NGWWTP) to serve the northern 
governorates which has been operational since 2018; and (iii) Gaza Central Wastewater Treatment Plant 
(GCWWTP) to serve the middle governorates which has recently been operated in 2021. The figure below 
presents the distribution of major water and wastewater facilities in Gaza strip. 

As presented in “Section 7.1” there is a WWTP located close to the Project site (known as Tel Al Sultan (also 
known as Rafah) WWTP) with a capacity of 10,000 m3/day.  

As noted in the figure below, the second nearest WWTP to the Project site is the Khan Younis WWTP. The plant 
has recently been operated in 2019 and has a final design capacity of 44,000 m3/day.  

 
Figure 27: Major Water and Wastewater Facilities in Gaza  
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13.1.4 Solid Waste Services  

It is estimated that the two million residents of the Gaza Strip produce nearly 2,000 tons of solid waste per day. 
Despite a general increase in population in the Gaza Strip, the rate of waste generation has decreased in recent 
years. Instability in economic conditions during the same time period could be a factor. 

Solid waste management service within the Gaza Strip includes: (i) primary and secondary waste collection, (ii) 
transfer stations and finally (iii) landfill management and monitoring. Such services are performed under the 
authority of various organizations to include the following in particular: Municipalities and Village Councils 
(responsible for collection services) and Joint Service Councils (responsible for overall management of transfer 
stations and landfills).  

Most of the collected solid waste in the Gaza Strip is disposed in three main landfill sites: (i) Johr al Deek Landfill 
located east of Gaza City, (ii) El-Fukhary Landfill east of Rafah City, and (iii) Deir El Balah Landfill located within 
the middle parts of the Strip. Currently, two of these official landfills are operational (El-Fukhary and Johar Ad 
Dik) while Deir Al Balah was closed in July 2019 as it has reached maximum capacity. There are other informal 
and unofficial dumpsites distributed throughout the Gaza Strip that are used illegally. 

The figure below presents the distribution of the official landfills and dumpsites through the Gaza Strip. As noted 
in the figure below, the closest official landfill to the Project site is El-Fukhary landfill. The El-Fukhary landfill is 
located 6km northeast away from Rafah City in the administrative jurisdictions of Khan Younis Governorate in 
southern Gaza and has a total land area of 235,000 m2. Generally, the El-Fukhary landfill receives an average of 
600 tons/day of municipal waste from 17 localities in the three governorates of Rafah, Deir El-Balah, and Khan 
Younis.  

 
Figure 28: Official Landfills and Informal Dumpsites Distribution within Gaza Strip 
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13.1.5 Hazardous Waste Services  

The total amount of hazardous industrial waste generated in the Gaza Strip is estimated at about 800 tons per 
year. This includes scrap, sludge, asbestos, batteries, electrical waste and other that is mainly generated from 
the industrial activities as well as medical facilities such as hospitals and laboratories.  

Within the Gaza Strip, there is only one landfill that is authorized for disposal of hazardous waste which is Johr 
Al-Diek Landfill (refer to figure above). The landfill includes a hazardous waste disposal cell encapsulated in 
concrete boxes (Thöni & Matar,2019).  

 

13.1.6 Road Network  

In general, the road network in the Gaza Strip consists of poorly developed and deteriorated road systems. The 
road network consists mainly of a regional road system that connects the entire Strip from north to south 
through 2 main regional roads: (i) Salah El-Dean Road running within the middle of Gaza Strip; and (ii) Al-Rasheed 
Coastal Road running parallel to the coastline. 

In addition, regional roads are supported by various main roads, local (minor) roads and track (unpaved) roads 
connecting the various governorates and municipalities as well as various localities within. 

The table below presents the classification of roads within the Gaza Strip along with the lengths of such roads, 
while the figure that follows presents the map of such roads accordingly.   

Table 20: Classification of Roads in the Gaza Strip 

Governorate Classification of Roads 

Regional 
(km) 

Main 
(km) 

Minor 
(km) 

Unpaved 
(km) 

Total 
(km) 

North Gaza 28 45 130.0 156 359 

Gaza 35 66 173 292 566 

Middle area 25 70.5 156.5 131 383 

Khan Younis 35 66.5 120.2 194.4 416.1 

Rafah 32 41 76 136 285 

Total of the Gaza 
Strip (km) 

     
155 289 655.7 909.4 2,009.1 
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Figure 29:  Classification of Roads within the Gaza Strip 

 

13.2 Assessment of Potential Impacts  

This section identifies the anticipated impacts infrastructure and utilities from the Project activities during the 
construction and operation phase. In addition, for each impact a set of mitigation measures and monitoring 
requirements have been identified. 

 

13.2.1 Potential Impacts on Water Resources during the Construction and Operation Phase 

It is expected that the Project throughout the construction and operation phase will require water for potable 
usage (drinking, showering, etc.) and non-potable usage (e.g. cleaning of machinery and vehicles).  

The potable water requirements for a maximum of 100 workers onsite is not expected to exceed 50 litres per 
capita per day for a duration of 12 months. Thus, the daily water consumption is likely to be around 5,000 litre 
per day or 5m3. In addition, water for non-potable usage will be mainly used for dust control and construction 
works, however, this is not expected to exceed 5m3/ day. Thus, total water requirements during the construction 
phase are likely to be around 10m3/ day. The water requirements throughout the construction phase will be 
required temporary (for construction period only) and are considered minimal and not significant.  

In addition, water will be required during the operation phase and mainly for drinking and other personal use of 
onsite staff (a maximum of 10 personnel).  Similarly, potable water requirements for the onsite workers is not 
expected to exceed 50 litres per capita per day – thus a daily water consumption is likely to be around 500 litres 
per day – or 0.5m3 per day. 

As discussed earlier, the PV modules will be cleaned on a regular basis to prevent dust build-up which could 
affect their performance. The dry-cleaning method (which does not entail the use of water) will be a requirement 
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for this Project to reduce the amount of water consumption during operational phase.  However, it is expected 
that there will be certain situations where water will still be required (e.g.  when dust becomes adhesive from 
rain or humidity). The maximum required water for cleaning of the panels is not expected to exceed 6 times per 
year where each cleaning cycle will require approximately 30m3 of water – therefore the maximum total annual 
water requirements for cleaning is around 180m3 per year. 

Therefore, the total maximum water consumption during operation is likely to be around 1m3 per day or 360m3 
per year for a duration of 25 years. 

Finally, it is well known that there are issues in relation to water resources and supply in Gaza as a whole as 
discussed throughout the baseline section. However, as discussed earlier, it is important to reiterate and keep 
in mind that the water and electrical crises of the Gaza Strip are deeply interconnected, where many essential 
facilities, most importantly water supply, are severely impacted by the inconsistent supply of electricity. 
Therefore, the Project is expected to some extent to help improve such conditions.  

Taking all of the above into account, the anticipated impacts on the local water resources and utilities are 
considered of short‐term duration during the Project construction phase and of long-term duration during the 
operation phase. Such impacts are of a negative nature, and are expected to be of low magnitude (due to 
relatively minimal water requirements) and of medium sensitivity (due to issue of water resources in Gaza).  To 
this extent, the impact is considered of minor significance.    

Mitigation Measures  

The following identifies additional requirements to be applied by the EPC Contractor and Project Operator during 
the construction and operation phase respectively and which include: 

▪ Coordinate with PWA for securing water requirements of the Project through obtaining list of licensed 
tankers.  

▪ Develop a water management plan for the construction and operation phase. The plan should emphasize 
on water conservation and efficiency such as the following in particular: 

- Utilizing the dry-cleaning method for the PV panel cleaning mechanism.  

- Utilizing water saving fittings where applicable (taps, urinals, toilets, trigger guns, etc.)  

- Consider utilizing treated wastewater/grey water for dust suppression and any irrigation requirements 
as applicable  

- Document and track water consumption on a monthly basis  

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

Monitoring and Reporting Requirements 

The following identifies the monitoring and reporting requirements to be applied by the EPC Contractor and 
Project Operator during the construction and operation phase respectively and which include: 

▪ Submit report with proof of coordination with authorities discussed above.  

▪ Submit water management plan  
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13.2.2 Potential Impacts on Wastewater Utilities during the Construction and Operation Phase 

The Project is expected to generate wastewater during both the construction and operation phases to include 
black water (sewage water from toilets and sanitation facilities) and grey water (from sinks, showers, etc.). 
Wastewater quantities generated are expected to be minimal and not significant at all during both phases of the 
Project and are likely to be easily handled by the closest WWTP (Tel Al Sultan WWTP). 

Generally, the approximate estimated wastewater to be generated from the Project can accounted as follows. 
Throughout the construction phase, a maximum of 100 construction workers are expected, whereas during the 
operation phase a maximum of 10 workers are expected. The water requirements per capita during the 
construction and operation is not expected to exceed 50 litres per day; and taking into account an 80% 
wastewater generation factor per capita – then the anticipated wastewater to be generated during construction 
and operation is 4,000 l/d and 400l/d (4m3/d and 0.4m3/d). 

The wastewater generated will most likely be collected by tankers from the Project and disposed at Khan Younis 
WWTP which has a final design capacity of 44,000 m3/day.  

Taking all of the above into account, the anticipated impacts on wastewater utilities are considered of short‐
term duration during the Project construction phase and of long-term duration during the operation phase. Such 
impacts are of a negative nature, and are expected to be of low magnitude given the minimal wastewater 
quantities generated and of low sensitivity as they will be easily handled by the WWTP. Given the above impact 
is considered not significant. 

Additional Requirements  

The following identifies the additional requirements to be applied by the EPC Contractor and Project Operator 
during the construction and operation phase respectively and which include: 

▪ Coordinate with relevant municipality to obtain list of authorized contractors for collection of wastewater 
for disposal at Tel Al Sultan WWTP. 

 

13.2.3 Potential Impacts on Solid Waste Disposal Utilities during the Construction and Operation Phase 

The Project is expected to generate solid waste during both the construction and operation phases to include 
construction waste (mainly during construction to include dirt, rocks, debris, etc.) as well as general municipal 
waste (such as food, paper, glass, bottles, plastic, etc.). Solid waste quantities generated are expected to be 
minimal and not significant at all during both construction and operation phases of the Project. 

The approximate estimated municipal solid waste to be generated from the Project can accounted as follows. 
Throughout the construction phase, a maximum of 100 construction workers are expected. The theoretical 
municipal solid waste generation in the Gaza Strip is 0.7kg/capita/day (Atallah, 2020) (this is assumed as a worst-
case scenario). Thus, the anticipated municipal solid waste is estimated to be around 70kg/day. In addition, 
construction waste is not likely to exceed 10kg/day to include waste such as cables, metal, wood, etc. Therefore, 
the total estimated solid waste to be generated at peak during the construction phase is around 80kg/day.   

Similarly, during operation solid waste will mainly include municipal waste. A maximum of 10 workers are 
expected and based on the maximum theoretical municipal solid waste generation (0.7kg/capita/day), the 
estimated municipal solid waste is 7kg/day for a duration of 25 years. 

The above quantities of municipal and construction waste are minimal and are expected to be easily handled by 
El-Fukhary Landfill. 

http://en.wikipedia.org/wiki/Soil
http://en.wikipedia.org/wiki/Rock_(geology)
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Taking all of the above into account, the anticipated impacts on solid waste utilities are considered of short‐term 
duration during the Project construction phase and of long-term duration during the operation phase. Such 
impacts are of a negative nature, and are expected to be of low magnitude given the minimal solid waste 
quantities generated and of low sensitivity as they will be easily handled by the landfill. Given the above impact 
is considered not significant. 

Additional Requirements  

The following identifies the mitigation measures to be applied by the EPC Contractor and Project Operator during 
the construction and operation phase respectively and which include: 

▪ Coordinate with relevant municipality for the collection of municipal and construction waste from the site 
to the official approved landfill (El-Fukhary).  

Monitoring and Reporting Requirements 

The following identifies the monitoring and reporting requirements to be applied by the EPC Contractor and the 
Project Operator during the construction and operation phase respectively and which include: 

▪ Submit report with proof of coordination with authorities discussed above. 

 

13.2.4 Potential impacts on Hazardous Waste Disposal Utilities during Decommissioning Phase 

Of particular importance is the disposal of the panels at the end of their lifetime. It is highly likely that the panels 
will be classified as electronic waste and must be disposed at hazardous waste disposal facilities.  

Therefore, during the decommissioning phase of the Project –and assuming as a worst-case scenario that the 
panels will be disposed at a landfill– it is important to ensure that the existing landfill would be able to accept 
and handle the panels and the quantities to be disposed.  

However, this issue in itself is unclear at this stage. The prospects of hazardous waste management are not clear, 
taking into account the Project timeline of 25 years. There are no details currently on whether there are plans 
to establish new hazardous waste landfills or construct new hazardous waste disposal facilities or whether 
existing facilities will be expanded.  

Taking all of the above into account, the anticipated impacts on hazardous waste disposal facilities are 
considered of long‐term duration, of a negative nature, and are expected to be of medium magnitude and of 
low sensitivity.   Given the above such an impact is considered of minor significance. 

Additional Requirements  

Given that at this stage there are is a great deal of uncertainty at the decommissioning phase of the Project it is 
recommended that before any decommissioning activities take place a Disposal Plan for the PV Panels is 
prepared by the responsible entity undertaking decommissioning activities. The plan should consider the 
following options and compare the costs/benefits of each: 

▪ It is recommended that the Plan first opt for disposing the panels at the end of their lifetime as part of 
international recycling programs for PV Panels (such as PV CYCLE’s recycling program); and 

▪ If the above could not be achieved, as a last option the plan must investigate the disposal of the Panels at 
existing hazardous waste facilities in the Gaza Strip in coordination with the Joint Service Council – South 
Gaza.  
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Monitoring Measures  

▪ Submission of Disposal Plan along with proof of coordination with the authorities discussed above for works 
required as part of the Study. 

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

 

13.2.5 Potential Impacts on Road Networks during the Construction Phase 

Components for PV plant projects are usually transported by sea from the manufacturing country to the country 
of installation and are then loaded in existing ports to trucks which manoeuvre their way through existing roads 
to the installation site. 

With regards to the Project, no details are available at this stage on how/where they will be shipped and 
transported by sea to the Gaza Strip. However, after this, it is expected that they will rely primarily on the road 
network within the Gaza Strip to include mainly the regional roads (i.e. wither Salah El-Dean or Al-Rasheed 
Coastal Road) in addition to the other main and minor roads that would lead to the specific Project site.   

Transportation activities will likely involve a significant number of trucks to transport the various Project 
components - and mainly the PV panels, which are around 20,000 modules. Such transportation requirements 
of the Project would temporary and intermittently increase traffic volume and movement on the highways and 
to some extent a reduction of roadway capacities due to their slower movements compared to passenger 
vehicles.  

However, this short‐term increase in vehicle trips is not expected to substantially affect level of service and 
traffic flow on such road networks. The estimated increase in traffic volumes caused by truck traffic is not 
expected to be substantial relative to background traffic conditions and is expected to fall well within the 
capacity of the road network. 

Taking all of the above into account, the anticipated impacts on road networks are considered of short- duration 
as they are limited to the transportation phase of the Project components, of a negative nature, and are 
expected to be of medium magnitude and of low sensitivity.   Given the above such an impact is considered of 
minor significance. 

Additional Requirements  

The EPC Contractor is expected to develop a Traffic and Transport Plan before commencement of any 
transportation activities to ensure that the transportation process is properly and adequately managed. The Plan 
must take into account the following:    

▪ Adhere to local traffic and transport legislations to include but not limited registration and licensing of 
vehicles, allowable loads on roads, dimensions and weight limitations, speed limits, etc.  

▪ Identify the traffic requirements of the Project related to materials, equipment, machinery, project workers, 
services, etc. where for each the number of vehicles, weight loads, schedule, route/duration and other as 
appropriate must be identified; 

▪ Identification of appropriate traffic management procedures (both onsite and offsite). Such procedures 
requirements for haulage suppliers, licensing, driving instructions and code of conduct, speed limits, 
accident management, monitoring and reporting, etc.  
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Following the implementation of these mitigation measures, the significance of the residual impact can be 
reduced to not significant. 

Monitoring and Reporting Requirements  

The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor during the construction phase and which include: 

▪ Submission of Traffic and Transport Plan. 
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14 SOCIO-ECONOMIC CONDITIONS  

This chapter presents the baseline assessment of the Project site in relation to socio-economic conditions and 
assessment of potential impacts during the various Project phases. For each impact, a set of mitigation measures 
and monitoring requirements were identified.  

 

14.1 Assessment of Baseline Conditions  

14.1.1 Methodology for Assessment  

The social and economic conditions of the nearby communities was characterized and assessed. This included 
socio-economic information such as population, demographic dynamics, community structure, employment 
status and labour market, livelihoods, community health, poverty status, economic indicators, and other data 
sets.   

The above was based on collection and review of secondary socio-economic data and indicators from northern 
municipalities as applicable as well as secondary statistical data available from the Palestinian Central Bureau of 
Statistics (PCBS).  

 

14.1.2 Results and Outcomes  

Administrative Setup  

From an administrative perspective, Gaza is divided into five governorates – Rafah, Khan Younis, Deir Al Balah, 
Gaza, and North Gaza. Such five governorates are divided into a total of twenty-five municipalities and four main 
joint councils. In addition, within the Gaza Strip there are eight refugee camps.  

As discussed earlier, the Project is located within the Rafah Governorate where the closest community 
settlement is Rafah, located 300m to the east of the Project site, which is administratively under Rafah 
Municipality.  

 

Population and Demographics 

The total population in the Gaza Strip is currently at 2,106,745 and has one of the highest population growth 
rates in the world standing at 2.8 % (PCBS, 2020). The growth rate is expected to slow down slightly as a result 
of key changes in education and family structure, as has been observed in other Mediterranean countries. 

The population breakdown per governorate is as follows: the highest population is found in Gaza governorate 
exceeding 713,000 inhabitants, followed by approximately 413,000 inhabitants in Khan Younis, and then North 
Gaza Governorate at around 403,000, while the remaining governorate of Deir Al Balah and Rafah are estimated 
at 283,000 and 260,000 respectively (PCBS, 2021).   

As discussed earlier, the Project site is located within Rafah Governorate. The population breakdown of the 
Governorate is provided in the table below to include the relevant municipalities to the Project (as noted earlier 
the Project is located within Rafah municipality boundary). 

Within the Gaza Strip there are three (3) main social environments related to the type of communities – this 
includes urban communities, rural communities and refugee camps. Urban communities (such as Rafah 
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municipality) are characterized by city lifestyle while rural communities are considered to be semi-urbanized 
with a dominant village lifestyle.  

Table 21: Population of Rafah Governorate  

Population  Locality Type Locality Name 

252,703 Rafah Governorate 

185,735 Urban Rafah 

9,707 Rural Al Naser 

17,769 Urban Al Shoka 

39,492 Refugee Camp Rafah Camp 

The table below presents the breakdown of the Gaza Strip by gender and age. As noted in the table below, the 
highest percentage of the population is within the age group 0-14, whereas around two thirds of the population 
is up to 24 years of age, and finally around 94% is up to 54 years of age. With regards to gender an equal 
breakdown is noted with around a 1:1 ratio.  

Table  22 : Gaza Strip Age Structure with Breakdown by Gender   

Female Male Percentage Age Structure 

397,013 418,751 42.53% 0-14 years 

205,385 210,240 21.67% 15-24 years 

289,277 275,976 29.47% 25-54 years 

33,731 36,409 3.66% 55-64 years 

24,191 27,248 2.68% 65 years and over 

Finally, with regards to household size, data collected indicated a decline in the average household size within 
the Gaza strip from 6.9 persons to 5.6 for the same period between 1997 – 2017.   

 

Vulnerable Groups  

Vulnerable groups and which are groups expected to be disproportionally affected by the Project impacts. 
Vulnerable groups are project specific and depend on a range of issues which must be understood such as project 
location, socio-economic and demographic context, as well as the nature of the development and type of 
impacts anticipated. The vulnerable groups within this context were identified to include the following: 

▪ Women Groups: are considered vulnerable groups due to cultural norms within such areas in specific, which 
could limit their participation in the decision process in general; 

▪ Disabled Groups: are considered vulnerable groups mainly due to physical disability which could limit their 
access to information on the Project; and 

▪ Elderly Groups:  are considered vulnerable groups mainly due to age limitations which could limit their access 
to information on the Project.  

Given the nature and location of the Project there are no additional vulnerable groups which would require 
special consideration throughout the Project’s consultation process. 

 

Indigenous People   

The Indigenous World Report (IWGIA, 2018) identifies Arab Bedouin citizens as indigenous groups to the 
Negev/Naqab desert. Such groups have lived for centuries as semi-nomadic people. Prior to 1948 (i.e Arab-Israeli 
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War), some 90,000 Bedouin lived in the Negev. After that date, most fled or were expelled to Gaza Strip, Sinai 
Region in Egypt and/or Jordan, with only 11,000 remaining in the area. In the early 1950s, these Bedouin were 
concentrated by the Israeli government into a restricted area representing about 10 percent of their former 
territory. The government’s promise of a return to their original lands within six months has yet to be fulfilled. 

Today, such groups are fully integrated in community settlements within the Gaza Strip and could also have 
distinct community settlements. However, more importantly, there is no difference between such groups and 
the rest of the population in the Gaza Strip nor are they subject to any specific discrimination or persecution, as 
again they are considered to be fully integrated within the local community in the Gaza Strip. Taking the above 
into account, those will not be identified as vulnerable groups. In addition, it is important to note that no such 
groups exist within Rafah Municipality in specific. 

Taking the above into account, the World Bank ESS 7 “indigenous peoples/sub-saharan African historically 
underserved traditional local Communities” is not triggered for the Project.  

 

Unemployment and Poverty  

During the past 20 years, Gaza has gone through considerable urban transformation shaped by the Palestinian 
Authority establishment and the subsequent institution building and boom in construction. However, with years 
of blockade by Israel as well as Israeli military offensives between 2008 and 2021, resulted in a deteriorating 
economic situation pushing it into recession. In fact, economic growth after the 2014 war dropped to minus 15 
percent.  

According to 2017 PCBS statistics, poverty rate in Gaza stands at 53% - which is considered to be very high and 
critical. The number of people receiving financial support from international relief agencies is more than a 
million, which represents 50% of the population in Gaza.  

The table below presents the poverty percentages and most important poverty indicators in Rafah Governorate 
by locality (PCBS, 2017).  

Table 23:  Poverty Percentages and most Vital Poverty Indicators in Rafah Governorate by Locality 

Locality Name 
Poverty 

Percentage 
standard 
Error % 

Coefficient 
of variance 

GINI 
Coefficient 

No. of Poor 
Individuals 

Rafah 54.48 3.9 29.23 171,571 93,468 

Al Naser 60.97 6.8 28.74 88,99 5,426 

Al Shoka 56.6 7.9 26.72 16,290 9,220 

Rafah Camp 59.73 7.4 27.11 36,206 21,625 

In addition, in 2019, unemployment was estimated at 63.7% with 71.5% of unemployment being among females 
and 36.2% for male – which is again considered to be significantly high and the situation is considered to be 
alarming. Unemployment is now at the highest point in two decades hitting youth and women particularly hard. 

 

Employment and Workforce  

Within the Gaza Strip the majority of employment is within the services sector estimated at 55%. This is followed 
by commerce and restaurants estimated at 22% while the remaining working population is involved in 
transportation, storage and communication (9%), manufacturing and mining (6%), agriculture (4.7%) and 
construction (2%).  
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The table below presents the breakdown of employment sectors within the Gaza Strip. As noted, within the 
Rafah Governorate, a similar trend to that of Gaza Strip is evident. The majority of the population is involved 
within the serves sector (estimated a 48%) followed by the commerce and restaurants (21.9%). 

It is important to note that services sectors refer mainly includes public services which include but not limited 
to public administration offices, civilian central government, and similar. In addition, the majority of active 
economic establishments within the Gaza Strip as well as Rafah in specific (as related to the commerce sector) 
include those involved in wholesale and retail trade, repair of motor vehicles, manufacturing which include 
textile production and food processing, the production of plastics, construction materials, textiles, 
furniture, pottery, tiles, copperware, and carpets and other.  

Table 24: Employment Sectors within the Governorates of the Gaza Strip  

Governorate  Agriculture & 
Fishing  

Mining & 
Manufacturing  

Construction  Commerce  Transportation 
& 
Communication  

Services  

North Gaza  5.7 7.8 4.0 22.6 11.9 48.0 

Gaza  1.5 8.5 4.3 29.8 10.1 45.8 

Deir Al Balah 6.6 3.2 3.6 17.1 7.3 62.2 

Khan Yunis  8.4 4.7 3.8 25.2 8.4 49.5 

Rafah 11.1 5.5 3.1 21.9 10.4 48 

In the Gaza Strip, the agriculture sector has been and still plays an important role in the economy even though 
the formal percentages as shown above are low. This is mainly due to the reason that many are involved 
informally within this sector and/or undertake such activities as an additional source of income or for self-
sufficiency purposes (apart from the additional formal job they are involved in). According to records over the 
past 20 years, irrigated agriculture comprises about 45% of the cultivated land in Gaza. The major agricultural 
products are strawberries, citrus, dates, olives, flowers, and various vegetables.   

Finally, in 2017, the average wage recorded in the Gaza Strip was NIS 59.5 per day. Although this might be a 
relatively higher rate compared to other developing countries, it is still too low to allow families to meet daily 
basic needs, given relatively high prices for basic commodities.  

 

Gross National Income (GNI) Per Capita 

Gaza’s economic decline over the last two decades has had a severe impact on the living standards in the Strip 
where real per capita incomes have significantly declined over the last two decades. Economic growth was much 
lower over the period resulting in real per capita income (GNI) dropping by a third, from 2,659 USD in 1994 to 
1,826 USD currently.  

Consequently, while GNI per capita in the West Bank was only 8% higher than in Gaza in 1994, that difference 
increased to 137% currently. Even if one takes into account remittances and official transfers, which buffer the 
impact of the drop in GNI, a 29% reduction of disposable real income per capita in Gaza (GNDI) over the period 
is still observed. These numbers clearly indicate a substantial reduction in the standard of living of the Gazan 
population over the past two decades. 

 

Education 

With regards to education, literacy rates are extremely high in the Gaza Strip estimated at 96.8%. However, 
education has deteriorated severely in recent years with dropout rates increasing. This is mainly attributed due 

https://en.wikipedia.org/wiki/Palestinian_pottery
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to recurring political conflicts as well as strains on financial resources within the education sector which have 
led to schools in Gaza becoming overcrowded; 70% of UNRWA schools and 63% of schools run by the Ministry 
of Education operate on a double shift system. Lastly, continuous power outages and electricity rationing have 
also been noted as factors for decreased student motivation and performance.   

 

14.2 Assessment of Potential Impacts  

Given the generic nature of the impacts on socio-economic development for both phases of the Project 
(construction and operation) those have been identified collectively throughout this section.  

During the construction and operation phases, the Project is expected to create the following job opportunities:   

▪ Around 100 job opportunities during the construction phase for a duration of approximately 12 months. This 
will mainly include around skilled job opportunities (to include engineers, technicians, consultants, 
surveyors, etc.) and unskilled job opportunities (mainly laborers but will also include a number of security 
personnel).  

▪ Around 10 job opportunities during the operation phase for a duration of 25 years. This will include skilled 
job opportunities (such as engineers, technicians, administrative employees, etc.) and unskilled job 
opportunities (such as panel cleaners, security personnel, drivers, etc.). 

However, the EPC Contractor and Project Operator have not been selected at this stage, and therefore there are 
no details available on the number of job opportunities targeted to local communities, type of jobs, duration, 
etc. In addition to the above, the local communities could also be engaged in procurements such as local 
contractors, local supply of equipment and machinery, cleaning services, etc.  

Taking the above into account, PENRA is committed to ensuring that priority for job opportunities and 
procurement activities where relevant are targeted to the local communities. 

The above could also entail other indirect positive benefits to the local community from increase in demand for 
local services, supplies, and businesses. This could include for example possible engagements for supplies and 
service providers (accommodation services, food, etc.). Such demands could improve the existing local economic 
activities and impact certain sectors, such as wholesale/retail trade. 

Taking all of the above into account, this to some extent could contribute to enhancing the living environment 
for its inhabitants. The creation of job and procurement opportunities in specific is of crucial importance 
especially since, as discussed earlier, the local community in general suffers from extremely high unemployment 
and poverty rates.  

However, it is understood that the socio‐economic development of the area is not hinged on a single project but 
rather on implementing collective and coordinated actions, including other development projects and 
investment within the area.  

Nevertheless, proper planning and local community engagement from the start is crucial to understand issues 
and opportunities which in turn would enable the Project build true sustainable links which will bring maximum 
benefits to the local communities. Given the above, such impacts are anticipated to be positive. 

Recommendations 

As the impacts discussed are mainly positive, no mitigation measures have been identified. This section provides 
recommendations which aim to enhance such positive impacts anticipated from the Project throughout the 
construction and operation phases to the greatest extent possible.  
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Therefore, it is recommended that the EPC Contractor and Project Operator (under the supervision of PENRA), 
adopt and implement a Local Employment and Recruitment Plan for working with the local community 
members. The Plan must aim to support the local economy stating its aims and objectives and should 
acknowledge the importance of building a strong socio‐economic relationship with the local community through 
a participatory planning program even before the development is in place. The Plan must include the key 
requirements identified below.  

▪ Project Updates to local communities in accordance with identified measures in the Stakeholder 
Engagement Plan (SEP) which also includes measures related to management of local stakeholder 
expectations on jobs during both construction and operation phase.  

▪ Local Recruitment and Procurement Plan and Procedure: the procedure must identify the following: (i) 
number of job and procurement opportunities targeted for local communities to include skilled and unskilled 
workers, (ii) details on how job and procurement opportunities will be announced; (iii) a selection process 
that is fair and transparent and provides equal opportunities for all including females; and (iv) order of 
priority with respect to employment and procurement subject to availability of qualifications and skills.  

It is imperative that the key principles and methodology for implementation of local recruitment and 
procurement procedure are discussed/agreed with the local municipalities as well as the Neighbourhood 
Committees. Based on Article (1) of law No. (1) of 1997 regarding Palestinian local authorities, the 
Neighbourhood Committees are formed based on the geographical boundaries of the neighbourhoods 
within each municipality. This is the case for Rafah Municipality. 

The Neighbourhood Committee is not less than five and not more than thirteen members that are 
democratically elected by the local communities. The legal period of the neighbourhood committee is two 
years from the election date. The Committee has several tasks and responsibilities but most importantly 
they are considered to represent the residents of the neighbourhood in the municipality and act as a link 
between the communities and the official governmental bodies. Recently, many Neighbourhood 
Committees in their announcements for candidacy encourage women, disabled and younger people to 
participate as candidates.   

The objective of such discussion is to include but not limited to:  

- Determine and agree on the key principles and methodology implementation for the local recruitment 
and procurement procedure including identification of priority for employment.  

- Identify suitable platforms for announcements for such employment and procurement opportunities.  

- Undertake selection process in accordance with the local recruitment and procurement procedure that 
is fair transparent and provides equal opportunities for all including women. This should include in 
particular the Palestinian Fund for Employment and Social Protection (PFESP). Such municipalities 
support the PFESP that started its work in 2015 as a legal national and centralized entity that facilitates 
employment of Palestinians in all sectors to include public and private. In addition, the Fund works and 
partners with various stakeholders to include employers, labour representatives, civil society 
organizations and other. PFESP established the “Palestinian Employment Portal” as an electronic service 
and portal that digitizes all services related to employment and self-employment as a reference for all 
Palestinian job-seekers, and also, for employers in different sectors.   

- Consider undertaking a capacity building and training program for selected local community workforce 
members. This could be undertaken in coordination with key and prominent CBO’s and Vocational 
training centres.  
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15 OCCUPATIONAL HEALTH AND SAFETY AND WORKER ACCOMODATION  

This chapter presents the assessment of potential impacts during the various Project phases on Occupational 
Health and Safety (OHS). For each impact, a set of mitigation measures and monitoring requirements were 
identified.   

 

15.1 Assessment of Baseline Conditions  

Assessment of baseline conditions with regards to occupational health and safety is considered irrelevant.  In 
addition, it is important to note that at this stage the EPC Contractor has not been selected and therefore no 
details are available on the worker accommodation strategy.   

 

15.2 Assessment of Potential Impacts on OHS during Construction and Operation  

This section presents the assessment of potential impacts on occupational health and safety collectively during 
the construction and operation phase, given that they are similar in nature during both phases.   

Throughout the construction and operation phase there will be generic occupational health and safety risks to 
workers, as working onsite increases the risk of injury or death due to accidents. The following risks are generally 
associated with solar PV development projects:   

▪ Slips and falls 

▪ Working at heights 

▪ Working with powered and hand-held tools 

▪ Struck-by objects 

▪ Moving machineries 

▪ Working in confined spaces and excavations 

▪ Exposure to chemicals, hazardous or flammable materials 

▪ Working in sunny conditions and high temperatures 

▪ Exposure to electric shocks and burns when touching live components 

▪ Interaction with venomous species such as the Palestinian Viper 

Such impacts are considered of short-term duration during the construction phase and of long‐term duration 
throughout the Project operation phase, of a negative nature, and are expected to be of medium magnitude and 
medium sensitivity as in extreme cases they could entail permanent impacts (e.g.  permanent disability).  
Nevertheless, such impacts are generally controlled through the implementation of general best practice.  Given 
the above such an impact is considered of minor significance.   

Mitigation Measures  

Occupational Health and Safety  
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The EPC Contractor has not been selected at this stage for the Project. However, at a later stage once the EPC 
Contractor is selected, it is expected that the Contractor will prepare an Occupational Health and Safety Plan 
(OHSP) regarding the Project’s construction, installation and commissioning works as well as the general 
construction site operations. In addition, the Project Operator is expected to develop an OHSP tailored to the 
Project’s operation phase.   

The objective of the OHSP is to ensure the health and safety of all personnel in order to concur and maintain a 
smooth and proper progress of work at the site and prevent accident which may injure personnel or damage 
property of the EPC Contractor and all involved sub-contractors, as well as the Project Operator. 

The OHSP for the construction and operation phase should be Project and site specific and must take into 
account the national requirements mainly the “Labour Law No.  7 – 2000”. In addition, it must also be compliant 
with the World Bank’s ESS 2 (Labour and Working Conditions) which recognize the importance of avoiding or 
mitigating adverse health and safety impacts on workers and require the development of a project-specific 
health and safety plan that is in accordance with Good International Industry Practice (GIIP). 

In general, the OHSP should address the following components: 

▪ Identify roles and responsibilities of the personnel involved within the Project to include the EHS manager, 
construction manager, supervisor, and other subcontractors’ responsibilities;  

▪ Identify in details information in relation to formulation of safety committees, communication protocols, 
first aid personnel and facilities, first aid training programs, occupational health and safety culture, quality 
system, reporting requirements, competence and job safety training, safety inspections, recruitment 
procedures, safety audits, risk assessment, etc.;  

▪ Identify in details the hazards which may be associated with various activities to take place and the various 
measures to be implemented to reduce such risks including the requirements for Personal Protective 
Equipment (PPE). This includes for example hand tools, access equipment, lifting equipment, mobile working 
equipment, etc.; and 

▪ Establish training requirements for workers to comply with health and safety procedures and protective 
equipment.   

▪ Include specific procedures and protocols related to COVID-19 risk to include but not limited to: (i) complying 
with the World Health Organization (WHO) requirements as well as local Ministry of Health requirements at 
that time; (ii) identification of requirements for daily temperature checks, provision of relevant PPE 
equipment (sanitizers, facemask, etc.) and undertaking COVID-19 testing at accredited institutions; (iii) 
undertake regular sanitization and disinfection arrangements of shared facilities; (iv) identification of 
requirements for self-isolation in case of suspected COVID-19 symptoms or direct contact with a person with 
a confirmed COVID-19 infection; (v) continues training and education on COVID-19 issues such as symptoms, 
procedures to be implemented, etc.  

▪ Include specific procedures and protocols related to venomous species onsite to include but not limited to 
undertaking awareness sessions on potential presence of key species, measures to be undertaken in case 
they are found, ensuring medical resources are available to handle incident (e.g. anti-venom).  

The EPC Contractor and Project Operator are expected to adopt and implement the provisions of the OHSP 
throughout the Project construction and operation phase. 
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Emergency Preparedness and Response  

The EPC Contract and Project Operator are also expected to prepare and implement an Emergency Preparedness 
and Response Plan for the Project construction and operation phase.   

The objective is to establish a series of organizational, operational and preventive measures in the event of an 
emergency that are adapted to the circumstance of such situations, which in turn will ensure the safety of 
workers and property within the specific Project site. The plan should take into account the following: 

▪ Inclusion of requirements for an emergency responder team that includes at a minimum first aiders and 
firefighters that receive appropriate and certified training  

▪ Inclusion of requirements to undertake emergency drills in coordination with external emergency response 
services if required (e.g.  civil defence, nearest hospital, etc.) 

▪ Identify in detail of emergency procedures to be implemented to include first actions, alerting emergency 
contacts, site evacuation, communicating with external emergency services  

▪ Identification in details of emergency control measures to include but not limited to: (i) fire, (ii) personnel 
accidents, (iii) spillage, (iv) sandstorms, (iv) heats strokes, (v) war conflicts/security deterioration and other.   

▪ Identification of location of assembly points onsite 

▪ Identification of emergency signs to be implemented onsite  

▪ Identify roles and responsibilities for implementation of plan to include establishment of an emergency 
committee and assigning roles to an emergency manager 

 

Worker Grievance Mechanism  

The EPC Contract and Project Operator are also expected to prepare and implement a worker grievance 
mechanism for the Project construction and operation phase. The objective is to ensure a robust and 
comprehensive procedure to capture, document, resolve and close out any worker complaint, whether classified 
as grievances or not.  The plan should take into account the following: 

▪ Identification of a step-by-step process and guideline to ensure that every complaint/grievance made by 
workers are registered, documented and fully addressed  

▪ The overall outline/structure of the grievance mechanism will be as follows: 

- Workers will be allowed to lodge grievances through various platforms and channels to include grievance 
boxes distributed onsite, telephone, face to face meetings with responsible personnel, workers 
representatives and unions.  Contact details for all such channels will be identified and provided in detail. 

- Anonymous lodging of grievances will be allowed. 

- All grievances will be recorded and a case handler will be assigned and who will be determined at a later 
stage. 

- All grievances will be handled in the shortest possible period.  The first approach will be to inform the 
worker within the first 24 hours after receiving the grievance.  The worker will be informed within 7 
working days on whether or not the grievance proceeds and what the next steps will be. 
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- Once a resolution has been agreed or a decision made, the case handler will monitor the implementation 
of the response.   

- After the implementation of an agreed resolution has been verified the grievance close-out will take place.  
It will entail reaching a unanimous agreement, clearly communicated to avoid misunderstandings.   

- A close-out report will be prepared with evidence to support closure (e.g.  photos). 

 

Worker Accommodation  

In relation to workers accommodation, as discussed earlier the EPC Contractor has not been selected yet.  
Therefore, it is not clear at this point whether there will be any onsite accommodation for workers.   

Nevertheless, should the EPC Contractor opt for onsite accommodation unit for workers, it must conform to the 
national requirements.  In addition, it should also confirm to international best practice requirements – this 
includes mainly the “Workers’ accommodation: process and standards” (EBRD/IFC Guidance Note, 2009).  The 
document provides guidance notes on general living facilities, room facilities, medical facilities, management of 
accommodation units, etc. 

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

 

Monitoring and Reporting Requirements 

The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor and Project Operator during the construction and operation phase: 

▪ Inspection to ensure the implementation of the provisions of the Occupational Health and Safety Plan and 
assess compliance with its requirements;  

▪ Regular Reporting on the health and safety performance onsite in addition to reporting of any accidents, 
incidents and/or emergencies and the measures undertaken in such cases to control the situation and 
prevent it from occurring again; and 

▪ If applicable, inspection on workers accommodation to ensure its compliance with the requirements of 
“Instructions for Prevention of Health Nuisances from Workers Accommodation No. (1) For the year 2013” 
and “Workers’ accommodation: process and standards” (EBRD/IFC Guidance Note, 2009). 

▪ Submission of an Emergency Preparedness and Response plan 

▪ Submission of a Worker Grievance Mechanism.   

 

15.3 Assessment of Potential Impacts on Human Rights  

Inappropriate management of the workforce during both the construction and operation phase could entail 
several human right risks and violations by employing entities such as the EPC Contractor and Project Operator. 
This could include but not limited to engaging child workers, confiscation of passports of foreign workers, 
unsuitable working hours,  
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The above impacts are anticipated to be of short‐term nature during the construction period and long-term 
nature during the operation phase. Such impacts are of a negative nature, and inappropriate management of 
workforce could result in impacts that are of medium sensitivity and medium magnitude. Given the above such 
an impact is considered of minor significance. 

Mitigation Measures  

The EPC Contractor and Project Operator are required to develop and implement a Human Resources (HR) 
procedure for workers that should be guided by the Local Labour Law as well as the ESS 2 and ILO Fundamental 
Labour Conventions covering the following in particular: 

▪ Providing reasonable working conditions and terms of employment to include but not limited to contract 
management, working hours, salaries/wages, annual and medical leaves, bereavement leaves, 
accommodation, etc.  

▪ Recognizing workers’ rights to form and to join workers’ organizations and to bargain collectively 

▪ Prohibition of child labour within the workforce  

▪ Overall management of young workers within the labour force  

▪ Prohibition of forced labour   

▪ Non-discrimination throughout the entire work cycle in all its forms  

▪ Providing equal opportunities for all throughout procurement and employment opportunities including 
women groups   

▪ Overall management of daily workers, migrant workers and third-party workers  

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

Monitoring and Reporting Requirements  

The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor and Project Operator: 

▪ Undertake monthly inspections during construction and quarterly during operation against the developed 
HR procedure  

▪ Submission of HR inspection report that identifies any and corrective measures undertaken  

 

15.4 Assessment of Potential Security Risks on OHS during Construction and Operation  

A comment was raised during the scoping session (refer to “Section 5.4.1“) regarding potential impacts on the 
safety of workers due to proximity of the Project site to the Egypt - Gaza border, as well as safety of workers in 
general due to political/security deterioration with Israel. This in general entails other indirect impacts such as 
damage to the Project components.  

Political conflicts between Israel and Hamas within the Gaza Strip often led to full confrontations, with military 
operations undertaken by Israel in 2009, 2012, 2014 and most recently in 2021. Such operations often cause 
severe infrastructure damage to Gaza affecting many if not all sectors to include water supply, electricity, roads 
and transportation, etc.  
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The above entails key risks to worker safety and security during both the construction and operation phase as 
well as a key risks on the overall Project development and operations.  

The above impacts are anticipated to be of short‐term nature during the construction period and long-term 
nature during the operation phase. Such impacts are of a negative nature, and as they entail high risks to worker 
safety they are consider to be of high sensitivity and medium magnitude. Given the above such an impact is 
considered of moderate significance. 

Mitigation and Monitoring   

PENRA (or through other applicable governmental entity) should establish formal and continuous 
communication with the Israeli and Egyptian Government. The objective is to inform them on the Project 
development process, overall schedule, activities, workforce involved, and any other information as applicable. 
Such communications should also emphasize on the strategic national importance of the Project in providing a 
stable and local resource for electricity production which will aim to some extent in resolving the electricity crisis 
within the Gaza Strip.   

In addition, as discussed earlier, the EPC Contractor and Project Operator are both required to develop and 
implement an Emergency Preparedness and Response Plan. As required, this should include a detailed 
procedure that identifies measures to be implemented during security/political deterioration events, which 
most importantly should include an evacuation plan. This procedure should be developed in coordination with 
the Palestinian and Israeli authorities in particular. 

Following the implementation of these mitigation measures, the significance of the residual impact can be 
reduced to not significant. 
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16 COMMUNITY HEALTH, SAFETY AND SECURITY  

This chapter presents the assessment of potential impacts during the various Project phases on community 
health, safety and security. For each impact, a set of mitigation measures and monitoring requirements were 
identified.  

 

16.1 Assessment of Baseline Conditions  

Assessment of baseline conditions with regards to community health safety and security is considered irrelevant.  

 

16.2 Assessment of Potential Impacts  

This section discusses the potential impacts anticipated from the various Project phases to include the planning 
and construction phase and the operation phase. For each identified impact, a set of mitigation measures and 
monitoring requirements have been identified to eliminate the impact or reduce it to acceptable levels.  

 

16.2.1 Potential Impacts from Trespassing of Unauthorized Personnel  

Potential impacts during construction and operation phase are mainly limited to trespassing of unauthorized 
personnel into the Project site which could result in potential risks from several hazards of the various Project 
construction activities as well as the Project’s components (e.g. electric shock, thermal burn hazards, exposure 
to chemicals and hazardous materials, etc.).  

Such impacts are considered of short-term duration during the construction phase and long‐term duration 
during the Project operation phase, of a negative nature, and are expected to be of medium magnitude and 
medium sensitivity as in extreme cases they could entail permanent impacts (e.g. permanent disability). Given 
the above such an impact is considered of minor significance. 

Mitigation Measures  

The EPC Contractor is responsible for preparing the detailed design for the Project. It is expected that as part of 
the detailed design security measures to prevent unauthorized access will be identified which in turn will control 
such impacts. 

The detailed design is expected to include security measures such as the following:  

▪ Fencing around the entire perimeter of the Project site  

▪ Utilization of CCTV surveillance 

▪ Utilizing security officers onsite and security patrol vehicles  

▪ Access control such as entry gates  

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

Monitoring and Reporting Requirements  
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The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor and Project Operator: 

▪ Regular inspection on fence around the facility. 

▪ Reporting of any trespassing incidents and the measures undertaken in such cases to control the situation 
and prevent it from occurring again. 

 

16.2.2 Potential Impacts from Worker Influx during Construction  

During construction of the Project, around 100 workers will be involved for a duration of approximately 12 
months. As discussed earlier, at this point it is still unclear how many of these workers will be expatriates, 
Palestinian and/or from local communities and it is still unclear where accommodation of these works will take 
place. 

Nevertheless, the influx of expatriate workforce to the area could result in certain community health, safety and 
security impacts which are discussed below. 

Risk of Diseases 

Influx of workers may introduce new reservoirs of diseases such as vector-related diseases, water-borne 
diseases, etc. In addition, there is also a risk of spreading communicable diseases including COVID-19.  The risk 
of catching or exchanging communicable diseases and the lack of awareness on transmission disease can 
represent a high risk to workers and community health and safety. 

Inappropriate Code of Conduct  

Other risks from worker influx include inappropriate code of conduct by workers towards local communities 
which might result in hostilities and resentment. Such inappropriate conduct could include also disrespecting 
the traditional culture and social norms of the area and local communities.   

Increase in Social Vices  

Population influx could result in an increase of social vices including alcoholism, drug abuse, and other.   

Such impacts are considered of short-term duration during the construction phase, of a negative nature, and are 
expected to be of low magnitude and medium sensitivity.   Given the above such an impact is considered of 
minor significance. 

Mitigation Measures  

▪ Develop and implement a medical examination program. All workers must be subject to a preliminary 
medical examination before commencement of any job tasks. In addition, routine medical examination for 
workers (bi-annually) must be undertaken. Such medical examinations must be undertaken at certified 
centres. Copies of medical examination results of all workers must be retained onsite.  

▪ Develop and implement procedures for ensuring and maintaining hygienic conditions onsite at all times 
including those related to toilet and washing facilities, eating areas, etc.  

▪ Development of a code of conduct for workers which considers appropriate behaviour by workers at all 
times, religious customs, traditional cultures and social norms in the area. In addition, it must include 
specifically requirements for social vices including gender-based violence, sexual harassment, alcoholism, 
drug abuse, etc.  
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▪ Induction training and awareness raising sessions on risks associated to the most common contagious 
diseases (e.g. influenza virus), communicable diseases (COVID-19), general measures for hygiene, code of 
conduct expected to be implemented and other as appropriate.  

▪ Develop and implement a COVID-19 procedure for the workforce as discussed in details in “Section 15.2”  

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

Monitoring and Reporting Requirements  

The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor: 

▪ Submission of medical examination records, hygienic procedures, code of conduct and training and 
awareness material.   

 

16.2.3 Potential Impacts from Security Personnel during Construction and Operation  

Inappropriate management of security issues and incidents by security personnel towards local communities 
could result in resentment, distrust and escalation of events. Such impacts are considered of short-term duration 
during the construction phase and long‐term duration during the Project operation phase, of a negative nature, 
and are expected to be of medium magnitude and medium sensitivity. In addition, the likelihood of such impacts 
occurring is considered low. Given the above such an impact is considered of minor significance. 

Mitigation Measures  

The EPC Contractor and Project Operator is expected to prepare a Security Management Plan to be implemented 
for the construction and operation phase of the Project.  

The plan must identify appropriate measures for hiring, rules of conduct, training, equipping, and monitoring of 
unarmed security personnel to control and manage such issues. The plan must also adhere to ESS 4 (Community 
Health and Safety) in relation to the security guards employed. This require that that the behaviour for the 
security personnel is guided by the Voluntary Principles on Security and Human Rights in terms of hiring, rules 
of conduct, training, equipping and monitoring of such personnel. It also requires to make reasonable inquiries 
to satisfy itself that those providing security measures are not implicated in past abuses, will ensure they are 
trained adequately in the use of force (and firearms if applicable) and appropriate conduct towards the workers 
and the local community. Force should only be used when strictly necessary, and to an extent proportional to 
the threat.   

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

Monitoring and Reporting Requirements  

The following identifies the monitoring and reporting requirements that must be adhered to by the EPC 
Contractor and Project Operator: 

▪ Submission of the Security Management Plan   
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16.2.4 Potential Impacts from Project Malfunctions during the Operation Phase   

A comment was raised during the scoping session (refer to “Section 5.4.1“) regarding potential impacts from any 
malfunctions of the PV plant on the community health and safety in general.  

It is important to note that in general any malfunctions within the operations of PV plants include issues such as 
the following: 

▪ Short circuit in PV panels or inverters could entail fire hazards  

▪ Incorrectly fixed mounting structures could detach during intense and strong wind conditions   

▪ Failure in grid stabilization devices could result in bursts and flare-ups   

▪ Damaged cables could entail current leakage  

▪ Other  

All of the above issues are considered site-specific issues that are limited to the Project boundary and do no 
entail any community health and safety risks. Also, the potential consequences of such incidents (e.g. fire) are 
adequately addressed through an Emergency Preparedness and Response Plan that will be developed and 
implemented by the EPC Contractor and Project Operator as discussed in “Chapter 15”. 

Finally, it is worth mentioning that the contract that will be established with the EPC Contractor will include 
specific clauses related to ensuring that the Project is developed in accordance with Good Industry Practice. This 
could include clauses such as but not limited to: (i) ensuring design, construction and commissioning is 
undertaken according to good utility practice as well as national and international codes and standards; (ii) sound 
engineering principles, manufacturing standards, project management and supervisory procedures; (iii) design 
and equipment components to utilise proven technologies that are tested and operated commercially, and other  

Taking the above into account, such impacts are considered of short-term duration during the construction 
phase and long‐term duration during the Project operation phase, of a negative nature, and are expected to be 
of low magnitude and low sensitivity. Given the above such an impact is considered not significant. Based on 
that there are no specific mitigation or monitoring requirements to be taken into account.  
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17 CUMULATIVE IMPACTS 

This section investigates the cumulative impacts which could results from incremental impacts from other 
known planned developments in the area based on currently available information.  

Based on discussions with the Ministry of Local Government it was indicated that currently there are no large or 
mega projects that are planned or under construction within the immediate area of the Project site. 

Therefore, taking the above into account, cumulative impacts are not applicable or relevant for the Project 
development.   

  

18 IMPACTS FROM ASSOCIATED FACILITIES  

As discussed earlier, electrical cables will connect from the inverters to low voltage/medium voltage 
transformers that will increase the voltage produced for connection with the closest available connection point 
on the National Grid.    

The connection will be designed, built and operated by the Gaza Electricity Distribution Corporation (GEDCo). 
However, the route for the connection plans have not been provided at the time of submission of the ESIA and 
therefore could not be studied and taken into account as part of this study. Therefore, the transmission line will 
be subject to an environmental and social due diligence process by the Implementation Consultant at a later 
stage of the Project development.  
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19 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN  

19.1 Institutional Framework and Procedural Arrangement for ESMP Implementation  

Generally, two main pillars govern the successful implementation of any Environmental and Social Mitigation 
and Monitoring Plan (ESMP) as well as the Environmental, Social, Health and Safety Management System (EHSS-
MS) for the project that will be developed at a later stage (as discussed in further details in below). These pillars 
include: 

▪ Proper identification of roles and responsibilities for the entities involved; and 

▪ Effective control of the process. 

All management practices are interlinked, and this section describes how these two pillar criteria could be 
fulfilled, which in turn helps ensure that the overall objectives are met. 

Staffing Requirements  

Defining roles and responsibilities of the involved entities identifies where and when each entity should be 
engaged, their degree of involvement, and the tasks expected of the entity. This in turn eliminates any overlap 
of jurisdiction or authority and ensures proper communication and effective management of ESMP and EHSS-
MS components.  

The table below identifies the staffing requirements that are expected for the Project. This should be expanded 
further in the Environment, Health, and safety (EHS) Manual that is required as part of the EHSS-MS (as discussed 
in further details below). This should include an organizational structure that identifies the lines of authority and 
roles and responsibilities of all involved entities.  

Table 25: Roles and Responsibilities of Entities Involved in ESMP 

Project Role Entity  Responsibilities   Staffing Requirements  

Project 
Owner and 
Developer  

PENRA ▪ Selection of EPC Contractor and 
Project Operator;  

▪ Implement mitigation and 
monitoring requirements as 
applicable for such entity as 
detailed in the ESMP; and 

▪ Ensure overall compliance of EPC 
Contractor and Project Operator 
with the requirements of the 
ESMP and EHSS MS.  

Appoint competent HSE Manager and HSE Site 
Officer during the construction phase. This could be 
as part of the PENRA internal team or as part of the 
Independent Engineer (IE) team. The HSE Manager 
should have the overall EHS responsibility of the 
project and interface with senior management of 
EPC, while supervisor will have on-site 
responsibilities to ensure full implementation of 
project and Developer standards and provisions.  

For Project nature and duration, the appointment 
of a competent staff member of the Project 
Operator Team – there is no need to appoint a 
separate HSE Officer during operation due to the 
limited and simple mitigation/monitoring measures 
detailed within the ESMP and those expected in the 
EHSS MS. 

In addition, appoint Community Liaison Officer 
(CLO)/Social Officer (SO) for construction and 
operation phase for implementation of Stakeholder 
Engagement Plan (SEP) and grievance mechanism. 
This will be part of the PENRA internal team.  
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EPC 
Contractor  

TBD  ▪ Appoint a competent onsite HSE 
team.  

▪ Implement mitigation and 
monitoring requirements as 
detailed in the ESMP and EHSS 
MS requirements  

▪ Prepare and implement a project-
specific EHSS management 
system for the construction 

For Project nature and duration, this is expected to 
include at a minimum full-time and onsite HSE 
Manager and 2 HSE officers.  

Project 
Operator   

TBD  ▪  Appoint a competent onsite 
team   

▪ Implement mitigation and 
monitoring requirements as 
detailed in the ESMP and EHSS 
MS requirements  

▪ Prepare and implement an 
operational project-specific EHSS 
management system 

For Project nature and duration, the appointment 
of a competent staff member of the Project 
Operator Team – there is no need to appoint a 
separate HSE Officer during operation due to the 
limited and simple mitigation/monitoring measures 
detailed within the ESMP and those expected in the 
EHSS MS. 

EQA Granting 
environmental 
clearance to the 
Project  

▪ Undertake compliance 
monitoring 

N/A  

 

Training and Awareness  

An EHS training plan must be developed and maintained onsite which identifies the type of training that is 
required for each worker onsite. In addition, signed attendance sheets and training material must be maintained 
onsite at all times. This should be completed by the EPC Contractor and Project Operator as applicable.  

Training should include the following as applicable and as highlighted in the table that follows.   

▪ Basic visitor HSE induction training  

▪ Worker HSE induction training for all workers onsite to include for example EPC Contractor and 
subcontractor crew 

▪ Emergency response training for all workers onsite to include for example EPC Contractor and subcontractor 
crew 

▪ Specialized training: there are other specific training requirements that must be adhered to and which are 
related to specific topics as applicable. This includes for example specific training for Occupational Health 
and Safety (OHS) issues such as electrical works, working at heights, etc. 

▪ Tool Box Talks (TBT):  regular TBT meetings must be undertaken with for example EPC Contractor respective 
crews and subcontractor crew. Topics and frequency are developed and distributed regularly.  

Training  EPC Contractor  Project Operator  

Basic visitor HSE induction training  ✓ ✓ 
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Worker HSE induction training ✓ ✓ 

Emergency response training ✓ ✓ 

Specialized training ✓ ✓ 

Tool Box Talks (TBT) ✓ ✓ 

 

Inspection and Monitoring  

EHS inspection and monitoring must be undertaken to ensure compliance of involved entities with the mitigation 
and monitoring requirements as detailed in the ESMP and EHSS-MS requirements. This should be completed by 
PENRA, EPC Contractor, and Project Operator as applicable.  

Inspection and monitoring should include the following as applicable and as highlighted in the table that follows.   

▪ Daily HSE inspection and monitoring at the site and preparation of a daily observation report stating therein 
the corrective measures on observed safety deficiencies, unsafe acts and conditions. 

▪ Weekly site inspections to be carried out using the weekly site inspection checklists template based on 
requirements of the ESMP and EHSS-MS  

▪ HSE Audits to be undertaken by PENRA on EPC Contractor to ensure compliance with ESMP requirement 
and EHSS-MS. HSE audits should be undertaken monthly during the construction phase and quarterly during 
the operation phase  

Inspection and Monitoring PENRA EPC Contractor Project Operator 

Daily HSE Inspection and Monitoring   ✓  

Weekly Site Inspections ✓ ✓ ✓ 

Monthly HSE Audits  ✓   

 

Meetings 

Regular EHS meeting must be undertaken to discuss EHS performance onsite, outstanding issues, key issues of 
concern and other as applicable. Signed attendance sheets and Minutes of Meeting (MoM) must be maintained 
onsite at all times. This should be completed by PENRA, EPC Contractor, and Project Operator as applicable. 

Meetings should include the following as applicable and as highlighted in the table that follows.   

▪ Weekly HSE meetings  

▪ Monthly HSE meeting  

▪ Quarterly management HSE reviews  

Meetings PENRA EPC Contractor Project Operator 

Weekly HSE Meetings   ✓ ✓  

Monthly HSE Meeting  ✓ ✓ ✓ 

Quarterly Management HSE reviews  ✓ ✓ ✓ 

 

Reporting  

HSE reporting will be required to summarize the following:  

▪ Progress in implementing the ESMP and EHSS MS plans as required 
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▪ Findings of the monitoring programs, with emphasis on any breaches of the control standards, action levels 
or standards of general site management 

▪ Outstanding incident report forms 

▪ Relevant changes or possible changes in legislation, regulations and international practices 

▪ Reporting on Key Performance Indicators (KPI).  

Reporting should be submitted to PENRA as applicable by the relevant entities as identified below.  

Reporting EPC Contractor  Project Operator  

Reporting Weekly Semi-annually 

 

19.2 Environmental, Health, Safety and Social Management System (EHSS-MS) 

The ESIA is considered a key document in assessing and managing environmental and social risks related to the 
Project. The key output of the ESIA is the ESMP which aims to provide high level mitigations and requirements 
for managing the environmental and social risks anticipated from the Project. 

Throughout the Project’s construction and operation phase an Environmental, Health, Safety and Social 
Management System (EHSS-MS) must be implemented by all relevant parties (i.e. Developer, EPC Contractor 
and Project Operator). The EHSS-MS must be project and site specific and must build on and take into account 
the requirements of the ESMP. The development and implementation of an EHSS-MS is considered a key 
requirement under IFC PS1, in addition the EHSS-MS must also be in line with the IFC PSs and WB General and 
sector specific EHS guidelines.   

Summarized below is the overall framework, structure and key requirements for the EHSS-MS for the key entities 
involved in the Project.  

PENRA 

▪ ESIA and associated ESMP  

▪ Stakeholder Engagement Plan and Stakeholder/Community Grievance Mechanism  

▪ Disposal Plan for Panels at the Decommissioning Phase  

EPC Contractor  

▪ HSE Manual that should include: (i) HSE Policy; (ii) Human Resources Policy and Procedures; (iii) HSE 
Organizational Structure and Responsibilities; (iv) HSE Training, Monitoring and Reporting Plan. In addition, 
it should also identify requirements, project limits, monitoring, and reporting requirements to be 
included/incorporated in the sub-contractors EHSS-MS and/or Standard Operating Procedures (SoPs).  As a 
minimum, the EPC contractor should include the following: 

▪ Occupational Health and Safety Plan 

▪ Emergency Preparedness and Response Plan 

▪ Hazardous Material Management Plan 

▪ Community H&S and Worker Influx Plan  

▪ Traffic and Transport Management Plan  
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▪ Training Management Plan 

▪ Air Quality and Noise Management Plan 

▪ Water Management Plan 

▪ Waste and Wastewater Management Plan  

▪ Biodiversity Management Plan  

▪ Worker Grievance Mechanism  

▪ Employment and Procurement Management Plan 

▪ Accommodation Management Plan 

▪ Chance Find Procedure  

▪ Security Management Plan  

 

Project Operator 

▪ HSE Manual that should include: (i) HSE Policy; (ii) Human Resources Policy and Procedures; (iii) HSE 
Organizational Structure and Responsibilities; (iv) HSE Training, Monitoring and Reporting Plan. In addition, 
it should also identify requirements, project limits, monitoring, and reporting requirements to be 
included/incorporated in the sub-contractors EHSS-MS and/or Standard Operating Procedures (SoPs).   

▪ Occupational Health and Safety Plan  

▪ Emergency Preparedness and Response Plan  

▪ Hazardous Material Management Plan 

▪ Training Management Plan 

▪ Water Management Plan   

▪ Waste and Wastewater Management Plan  

▪ Biodiversity Management Plan  

▪ Worker Grievance Mechanism  

▪ Security Management Plan 

 

19.3 Project Permitting  

As part of the study, the ‘ESIA Team’ consulted the Ministry of Local Government (MoLG) to obtain additional 
details on the permitting process that is required for the Project (apart from the environmental permit from 
EQA). 

Based on such consultations, the following was indicated by MoLG:  

▪ Currently at this stage and point of Project development, there are no permit required. 
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▪ At a later stage, once the detailed design of the Project is available, PENRA will have to submit a request for 
permit to MoLG to obtain project/design requirements. MoLG explained that such requirements will be 
given in detail at the design phase only and not now.  

▪ In addition, once the request is submitted, the Central Committee of the MoLG will provide the list of permits 
required to execute the Project.  

 

19.4 Compilation of Environmental and Social Management Plan    

The tables below present the ESMP for the: (i) planning and construction, and (ii) operation phase respectively 
and which include the following: 

▪ The environmental and social attribute (e.g. air quality) that is likely to be impacted; 

▪ A summary of the potential impact and/or likely issue; 

▪ The identified management measures that aim to eliminate and/or reduce the potential impact to 
acceptable levels. Management measures include mitigation actions, further requirements, additional 
studies, etc.; 

▪ Monitoring actions to ensure that the identified mitigation measures are implemented.  Monitoring actions 
include: inspections, review of reports/plans, reporting, etc.; 

▪ The frequency for implementing the monitoring actions, which include: once, continuously throughout the 
construction/operation period (depending on the mitigation measure identified this could include daily, 
weekly, or monthly), or upon occurrence of a certain issue;  

▪ Parameters and location of monitoring actions as identified and applicable; and 

▪ Responsible entity for implementing the mitigation measures and monitoring actions identified. 

▪ Costing for implementation of the required measures in EUR. A general indicative costing has been provided 
based on current available information and taking into account the local context in Gaza. Ay assumptions 
have been clearly stated throughout the table below.
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Table 26: ESMP for the Planning and Construction Phase 

Environmental 
Attribute 

Potential Impact Management Action  Type of 
Management  

Monitoring 
Action 

Frequency Responsible 
Entity 

Cost  

(EUR) 

Landscape and 
Visual 

 

Visual and landscape impacts due to 
presence of elements typical of a 
construction site such as equipment and 
machinery. 

Ensure proper general housekeeping and personnel management measures are implemented which could 
include: (i) ensure the construction site is left in an orderly state at the end of each work day, (ii) to the greatest 
extent possible construction machinery, equipment, and vehicles not in use should be removed in a timely 
manner, (iii) proper handling of waste streams, etc. 

Mitigation Inspection Continuous EPC 
Contractor 

Not applicable  

Geology, 
Hydrology and 
Hydrogeology   

Project site could be subject to potential 
risk of local flood hazards during the rainy 
season 

As part of the detailed phase of the Project, prepare a site-specific drainage plan that must identify methods for 
containing and diverting rainwater runoff within the specific Project site taking into account site specific 
conditions (e.g. topography, rainfall, existing drainage lines, etc.).  

 

Additional 
requirement  

Review of 
detailed design  

Once; before 
construction 
commences 

EPC 
Contractor  

Around 0.5 EUR 

Cost per m3 for 
drainage 
requirements. 
Final area required 
for drainage is to 
be determined by 
EPC Contractor.  

Risk of soil and groundwater contamination 
during the various construction activities 
from improper housekeeping activities, 
spillage of hazardous material, random 
discharge of waste and wastewater. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Coordinate with Rafah municipality for the collection of solid waste from the site to approved landfill  Mitigation Review contract 
with 
municipality  

Once; before 
construction 
commences 

EPC 
Contractor 

 

 

 

15 EUR  

Cost per ton of 
collection and 
transport of solid 
waste 

Prohibit fly-dumping of any solid waste to the land 

 

Mitigation Inspection Continuous 500 EUR for all 
signage 
requirements 
included in ESMP   

Distribute appropriate number of properly contained litter bins and containers properly marked as "Municipal 
Waste" 

Mitigation Inspection Continuous 400 EUR  

Cost per one 
container (0.8 m3 
capacity) 

Distribute a sufficient number of properly contained containers clearly marked as "Construction Waste" for the 
dumping and disposal of construction waste.  

Mitigation Inspection Continuous 4,000 EUR 

Cost per one 
container (30 m3 
capacity). This 
assumes that 
container is bought 
and not rented. 

Undertake recycling measures onsite in the following approach: (i) separation and disposal of wood pallets in a 
separate container (relatively large quantities are expected), (ii) separation and disposal of other recyclables in 
a separate container (cardboard, paper, glass, metal, etc.); and (iii) separation and disposal of non-recyclable 
materials in a separate container (e.g. food waste).  

Mitigation Inspection Continuous Not applicable  

Implement proper housekeeping practices on the construction site at all times 

 

Mitigation Inspection Continuous Not applicable  

Maintain records and manifests that indicate volume of waste generated onsite, collected by contractor, and 
disposed of at the landfill. The numbers within the records are to be consistent to ensure no illegal dumping at 
the site or other areas. 

Mitigation Review of 
manifests to 
ensure 
consistency 

Continuous Not applicable  

Coordinate with Rafah municipality to hire a private contractor for the collection of wastewater from the nearest 
WWTP.   

Mitigation Review contract 
with contractor 

Once; before 
construction 
commences 

8 EUR 

Cost for removal of 
wastewater by 
tanker (expected 
to be required 
once every 6 
months)   

Prohibit illegal disposal of wastewater to the land 

 

Mitigation Inspection Continuous 500 EUR for all 
signage 
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requirements 
included in ESMP   

Ensure that septic tanks during construction and those to be used during operation are well contained and 
impermeable to prevent leakage of wastewater into soil. 

Mitigation Inspection Once; before 
construction 
commences  

7,000 EUR 

Construction cost 
of concrete lined 
tank of 30 m3 
capacity 

Ensure that septic tanks are emptied and collected by wastewater contractor at appropriate intervals to avoid 
overflowing.  

Mitigation Inspection Continuous 8 EUR 

Cost for removal of 
wastewater by 
tanker (expected 
to be required 
once every 6 
months)   

Maintain records and manifests that indicate volume of wastewater generated onsite, collected by contractor, 
and disposed of at the WWTP. 

Mitigation Review 
manifests to 
ensure 
consistency  

Continuous Not applicable  

Coordinate with Joint Services Council – South and hire a private contractor for the collection of hazardous 
waste from the site to the Hazardous Waste Landfill. 

Mitigation  Review contact 
with contractor 

Once; before 
construction 
commences 

Cost of 
transportation is 
130 EUR per truck 
and disposal fees 
of hazardous waste 
is 50 EUR per 1 
m3/ton 

Ensure that hazardous waste is disposed in a dedicated area that is enclosed, of hard surface, with proper 
signage and suitable containers as per hazardous waste classifications and that they are labelled for each type 
of hazardous waste. The area should be properly ventilated due to the intense heat which could increase 
evaporation of chemicals that could make the ambient air of the storage potentially toxic and, in some cases, 
explosive. 

Mitigation Inspection Continuous 4,000 EUR 

Cost per one 
container (30 m3 
capacity). In 
general, hazardous 
waste and 
hazardous material 
are stored in 
containers for Solar 
PV Projects.  

Prohibit illegal disposal of hazardous waste to the land. Mitigation Inspection Continuous 500 EUR for all 
signage 
requirements 
included in ESMP   

Possibly contaminated water must be drained into appropriate facilities (such as sumps and pits). Contaminated 
drainage must be orderly disposed of as hazardous waste. 

Mitigation Inspection Continuous Not applicable  

Ensure that any damaged PV Panel is disposed as hazardous waste  Mitigation Inspection Continuous Not applicable  

Contaminated drainage must be orderly disposed of as hazardous waste. Mitigation Inspection Continuous Not applicable  

Ensure that containers are emptied and collected by the contractor at appropriate intervals to prevent 
overflowing.   

Mitigation Inspection Continuous Not applicable  

Maintain records and manifests that indicate volume of hazardous waste generated onsite, collected by 
contractor, and disposed of at the hazardous waste landfill. 

Mitigation Review 
manifests to 
ensure 
consistency 

Continuous Not applicable  

Ensure that hazardous materials are stored in proper areas and in a location where they cannot reach the land 
in case of accidental spillage. This includes storage facilities that are of hard impermeable surface, flame-proof, 
accessible to authorized personnel only, locked when not in use, and prevents incompatible materials from 
coming in contact with one another.  

Mitigation Inspection Continuous 4,000 EUR 

Cost per one 
container (30 m3 
capacity). In 
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general, hazardous 
waste and 
hazardous material 
are stored in 
containers for Solar 
PV Projects. 

Maintain a register of all hazardous materials used and accompanying Material Safety Data Sheet (MSDS) must 
present at all times. Spilled material should be tracked and accounted for. 

Mitigation Inspection Continuous Not applicable  

Incorporate dripping pans at machinery, equipment, and areas that are prone to contamination by leakage of 
hazardous materials (such as oil, fuel, etc.). 

Mitigation Inspection Continuous 300 EUR 

Cost for all dripping 
pan requirements   

Regular maintenance of all equipment and machinery used onsite. Maintenance activities and other activities 
that pose a risk for hazardous material spillage (such as refuelling) must take place at a suitable location (hard 
surface) with appropriate measures for trapping spilled material. 

Mitigation Inspection Continuous 1,000 EUR 

Average estimated 
cost per month for 
undertaking 
maintenance 
activities for (oil 
change, 
lubrication, etc.)  

Ensure that a minimum of 1,000 litres of general-purpose spill absorbent is available at hazardous material 
storage facility. Appropriate absorbents include zeolite, clay, peat and other products manufactured for this 
purpose. 

Mitigation Inspection Continuous 300 EUR 

Cost for 1,000 litres 
absorbent  

If spillage on soil occurs, spill must be immediately contained, cleaned-up, and contaminated soil disposed as 
hazardous waste. 

Mitigation Inspection Continuous Not applicable  

Reporting of 
incident and 
measures taken 
to minimize 
impact 

Upon 
occurrence 

Not applicable  

Construction activities could disturb soil, 
and result in erosion and runoff which could 
result in siltation of surface water 

Avoid executing excavation works under aggressive weather conditions. Mitigation Inspection Continuous Not applicable  

Place clear markers indicating stockpiling area of excavated materials to restrict equipment and personnel 
movement. 

Mitigation Inspection Continuous 500 EUR for all 
signage 
requirements 
included in ESMP   

Erect erosion control barriers around work site during site preparation and construction to prevent silt runoff 
to roadways and wadis where applicable. 

Mitigation Inspection Continuous 1.4 EUR  

Cost per meter run 
for appropriate 
erosion control 
barrier (e.g. nylon 
fence)  

Return surfaces disturbed during construction to their original (or better) condition to the greatest extent 
possible. 

Mitigation Inspection Continuous Not applicable  

Biodiversity Construction activities could disturb 
existing habitats (flora, fauna, avifauna) and 
any threatened or endangered species 
which might be present within the Project 
site. In addition, other impacts could be 
from improper management of the site (e.g. 
improper conduct and housekeeping 
practices). 

Should during the construction activities any of the following species be identified, a biodiversity expert should 
be engaged to undertake relocation activities to similar habitats outside of construction active areas. This 
includes the Cape Hare, Spur-thighed Tortoise and the Desert Monitor. 

Mitigation Submission of 
Relocation 
Report  

Upon 
Occurrence  

EPC 
Contractor  

500 EUR 

Assuming 3 days of 
work by a 
biodiversity expert  

Implement proper management measures to prevent damage to the biodiversity of the site. This could include 
establishing a proper code of conduct and awareness raising / training of personnel (e.g. with respect to 
prohibiting hunting) and good housekeeping (e.g. keeping the site orderly and clean). 

Mitigation Inspection Continuous EPC 
Contractor 

Not applicable  

Archaeology Construction activities could 
damage/disturb potential archaeological 
remains, as well as potential archaeological 

Coordinate with the Ministry of Tourism and Antiquities to assign an archaeology expert during excavation 
activities undertaken.  

Mitigation Submission of 
proof of 
coordination  

Once; before 
construction 
commences  

EPC 
Contractor  

500 EUR 

Assuming 3 days of 
work by expert  
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remains which could be buried in the 
ground (if any). 

Implement chance find procedures for potential unearthing of any archaeological sites during construction. This 
includes that construction activities be halted and the area fenced, while immediately notifying the Ministry. No 
additional work will be allowed before the Ministry assesses the found potential archaeological site and grants 
a clearance to resume the work. Construction activities can continue at other parts of the site if no potential 
archaeological remains were found.  

Mitigation Inspection/ 
report 
Submission to 
Ministry  

Upon 
Occurrence  

EPC 
Contractor 

 

GEDCO 

Not applicable  

Infrastructure 
and Utilities 

Water requirements – water requirements 
of the Project could entail constraints on 
the local community.  

Coordinate with PWA for securing water requirements of the Project. Additional 
Requirement  

Submit proof for 
coordination  

Once; before 
construction 
commences 

EPC 
Contractor 

300 EUR 

Cost for a water 
tanker with 1500 L 
capacity  

 

Develop a water management plan that should emphasize on water conservation and efficiency such as the 
following in particular: (i) utilizing water saving fittings where applicable (taps, urinals, toilets, trigger guns, etc.); 
(ii) consider utilizing treated wastewater/grey water for dust suppression and any irrigation requirements as 
applicable; (iii) document and track water consumption on a monthly basis  

 

Additional 
Requirements  

Submit 
management 
plan  

Once; before 
construction 
commences 

EPC 
Contractor 

Not applicable  

Wastewater utilities – it is important to 
ensure that existing utilities would be able 
to handle the amount wastewater 

Coordinate with Rafah municipality for disposal of wastewater at the nearest WWTP. Additional 
Requirement 

Submit proof of 
coordination  

Once; before 
construction 
commences 

EPC 
Contractor 

8 EUR 

Cost for removal of 
wastewater by 
tanker (expected 
to be required 
once every 6 
months)   

Solid waste Utilities – it is important to 
ensure that existing utilities would be able 
to handle the amount of solid waste 
generated from the Project.   

Coordinate with Rafah municipality for the collection of solid waste from the site  Additional 
Requirement 

Submit proof of 
coordination  

Once; before 
construction 
commences 

EPC 
Contractor 

15 EUR  

Cost per ton of 
collection and 
transport of solid 
waste  

Road Networks – transportation activities 
required for the Project could affect existing 
road networks and traffic flows as well as 
existing users  

Develop a Traffic and Transport Plan before commencement of any transportation activities to ensure that the 
transportation process is properly and adequately managed and does not pose a risk of damage to the existing 
roads or existing users on the road.  

Mitigation  

  

Submit Traffic 
and Transport 
Plan 

  

Once; before 
construction 
commences 

EPC 
Contractor 

Not applicable  

Air Quality and 
Noise 

Construction activities will likely result in an 
increased level of dust and particulate 
matter emissions which in turn will directly 
impact ambient air quality. 

If dust or pollutant emissions were found to be excessive, construction activities should be stopped until the 
source of such emissions have been identified and adequate control measures are implemented 

Mitigation  Reporting of 
measures taken 
to minimize 
impact 

Upon 
occurrence  

EPC 
Contractor 

 

 

Not applicable  

Ensure that for activities associated with high dust levels, workers are equipped with proper Personal Protective 
Equipment. 

Mitigation Inspection Continuous 80 EUR 

Cost for all PPE 
requirements per 
worker  

Apply basic dust control and suppression measures which could include: (i) regular watering of all active 
construction areas, (ii) proper planning of dust causing activities, (iii) proper management of stockpiles and 
excavated, (iv) proper covering of trucks transporting aggregates and fine materials, and (v) adhering to a speed 
limit of 15km/h for trucks on the construction site. 

Mitigation Inspection Continuous 300 EUR 

Cost for a water 
tanker with 1500 L 
capacity  

Install appropriate dust control barriers (e.g. plastic screens) specifically at areas adjacent to the Project site 
such as the COVID-19 quarantine facility and groundwater infiltration facility.  

Mitigation  Inspection  Continuous  1.4 EUR  

Cost per meter run 
for appropriate 
dust control 
barriers (e.g. nylon 
fence) 

Develop a regular inspection and scheduled maintenance program for vehicles, machinery, and equipment to 
be used throughout the construction phase for early detection of issue to avoid unnecessary emissions. 

Mitigation  Inspection Continuous 1,000 EUR 

Average estimated 
cost per month for 
undertaking 
maintenance 



Final ESIA – MIP Phase III Rafah Solar PV Project 

 

Page | 122  
 

activities for (oil 
change, 
lubrication, etc.) 

Undertake consultations nearby receptors (e.g. COVID-19 quarantine facility and groundwater infiltration 
facility) to inform them of construction schedule, nature of construction activities, timeline for which dust 
generation is expected onsite, mitigations implemented and availability of a grievance mechanism  

Mitigation  Submission of 
photo 
documentation  

Monthly   Not applicable  

Implementation of a grievance mechanism (provided in details in the standalone SEP) which should be available 
for nearby facilities to submit any grievances including those related to dust generation 

Mitigation  Inspection Continuous Not applicable  

Possible noise emissions to the 
environment from the construction 
activities which will likely include the use of 
machinery and equipment such as 
generators, hammers and compressors and 
other activities. 

High noise level construction activities should not be undertaken between the hours of 6:00 pm and 7:00 am Mitigation  Visual inspection Continuous  EPC 
Contractor 

 

 

Not applicable  

If noise levels were found to be excessive, construction activities should be stopped until adequate control 
measures are implemented. 

Mitigation Reporting of 
measures taken 
to minimize 
impact 

Upon 
occurrence  

Not applicable  

Ensure that for activities associated with high noise levels, workers are equipped with proper Personal 
Protective Equipment. 

Mitigation Inspection Continuous 80 EUR 

Cost for all PPE 
requirements per 
worker 

Apply adequate general noise suppressing measures which could include: (i) use of well‐maintained mufflers 
and noise suppressants for high noise generating equipment and machinery, (ii) developing a regular 
maintenance schedule of all vehicles, machinery, and equipment for early detection of issues to avoid 
unnecessary elevated noise level, etc.  

Mitigation Inspection Continuous Not applicable  

Implementation of a grievance mechanism (provided in details in the standalone SEP) which should be available 
for nearby receptors (e.g. COVID-19 quarantine facility and groundwater infiltration facility) to submit any 
grievances including those related to noise 

Mitigation  Inspection Continuous Not applicable  

Socio-
economic 

 

The Project is expected to provide job 
opportunities for local communities. This 
could contribute to enhancing the living 
environment for its inhabitants and bring 
social economic prosperity to the local 
community. 

Adopt and implement a Local Employment and Recruitment Plan for working with the local community 
members. The Plan must aim to support the local economy stating its aims and objectives and should 
acknowledge the importance of building a strong socio‐economic relationship with the local community through 
a participatory planning program even before the development is in place.  

Additional 
Requirement  

Submit Plan   Once; before 
construction 
commences 

EPC 
Contractor   

Not applicable  

Occupational 
Health and 
Safety 

There will be some generic risks to workers 
health and safety form working on 
construction sites, as it increases the risk of 
injury or death due to accidents. 

Prepare an Occupational Health and Safety Plan and adopt and implement its recommendations/provisions of 
the Occupational Health and Safety Plan. 

Additional Study  Inspection  Continuous EPC 
Contractor 

 

80 EUR 

Cost for all PPE 
requirements per 
worker 

Reporting of 
incidents and 
corrective 
measures   

Upon 
occurrence 

Prepare and Emergency Preparedness and Response Plan and implement its provisions throughout the 
construction phase.  

Mitigation  Submit plan Once; before 
construction 
commences 

EPC 
Contractor  

Not applicable  

Prepare a Worker Grievance Mechanism and implements its provisions throughout the construction phase.  Mitigation  Submit plan Once; before 
construction 
commences 

EPC 
Contractor  

Not applicable  

Develop and implement a Human Resources (HR) procedure for workers that should be guided by the Local 
Labour Law as well as the ESS 2 and ILO Fundamental Labour Conventions 

Mitigation  Submit plan Once; before 
construction 
commences 

EPC 
Contractor 

Not applicable  

Establish formal and continuous communication with the Israeli and Egyptian Government. The objective is to 
inform them on the Project development process, overall schedule, activities, workforce involved, and any other 
information as applicable. Such communications should also emphasize on the strategic national importance of 
the Project in optimizing the availability of a reliable electricity source for Gaza and improving the electrical 
supply crisis.  

Mitigation Submit proof of 
communication  

Continuous  PENRA  Not applicable  

Community 
Health and 
Safety 

Trespassing of unauthorized personnel into 
the Project site could result in potential risk 
from several hazards. 

Ensure detailed design includes security measures to prevent unauthorized access such as fencing, CCTV, 
security guards, etc.  

Mitigation Review of 
detailed design  

Once; before 
construction 
commences  

EPC 
Contractor 

10 USD  

Cost per meter run 
for a concrete wall 
with 2m height  
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Influx of Project workers could result in 
certain community health, safety and 
security impacts such as risk diseases, 
inappropriate Code of Conduct, increase in 
social vices, etc. 

Implement measures to include: (i) undertake medical examination program for all workers; (ii) develop details 
and procedures for ensuring and maintaining hygienic conditions onsite; (iii) develop code of conduct for 
workers, (iv) induction training and awareness raising requirements and other as applicable.  

 

Mitigation   Inspection  Continuous EPC 
Contractor 

12 USD 

Cost per medical 
examination of 
worker  

prepare a Security Management Plan to be implemented that must identify appropriate measures for hiring, 
rules of conduct, training, equipping, and monitoring of unarmed security personnel to control and manage such 
issues.  

Mitigation Submit plan Once; before 
construction 
commences 

EPC 
Contractor  

Not applicable  
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Table 27: ESMP for the Operation Phase 

Environmental 
Attribute 

Potential Impact Management Action  Type of 
Management  

Monitoring 
Action 

Frequency Responsible 
Entity 

Cost  

(EUR) 

Geology, 
Hydrology and 
Hydrogeology  

Risk of soil and groundwater contamination 
during the various construction activities 
from improper housekeeping activities, 
spillage of hazardous material, random 
discharge of waste and wastewater. 

Coordinate with Rafah municipality for the collection of solid waste from the site to official landfill  Mitigation  Review contract 
with contractor 

Once; before 
operation 
commences 

Project 
Operator 

15 EUR  

Cost per ton of 
collection and 
transport of solid 
waste 

Prohibit fly-dumping of any solid waste to the land. Mitigation Inspection Continuous Project 
Operator 

500 EUR for all 
signage requirements 
included in ESMP   

Distribute appropriate number of properly contained litter bins and containers properly marked as "Municipal 
Waste" 

Mitigation Inspection Continuous Project 
Operator 

400 EUR  

Cost per one 
container (0.8 m3 
capacity) 

Implement proper housekeeping practices on the project site at all times 

 

Mitigation Inspection Continuous Project 
Operator 

Not applicable  

Maintain records and manifests that indicate volume of waste generated onsite, collected by contractor, and 
disposed of at the landfill. The numbers within the records are to be consistent to ensure no illegal dumping at 
the site or other areas. 

Mitigation Review 
manifests to 
ensure 
consistency 

Continuous Project 
Operator 

Not applicable  

Coordinate with Rafah municipality to hire a private contractor for the collection of wastewater from the site to 
closest WWTP.  

Mitigation  Review contract 
with contractor 

Once; before 
operation 
commences 

Project 
Operator 

8 EUR 

Cost for removal of 
wastewater by tanker 
(expected to be 
required once every 6 
months)   

Prohibit illegal disposal of wastewater to the land. Mitigation Inspection Continuous Project 
Operator 

500 EUR for all 
signage requirements 
included in ESMP   

Ensure that septic tanks are emptied and collected by wastewater contractor at appropriate intervals to avoid 
overflowing. 

Mitigation Inspection Continuous Project 
Operator 

8 EUR 

Cost for removal of 
wastewater by tanker 
(expected to be 
required once every 6 
months)   

Maintain records and manifests that indicate volume of wastewater generated onsite, collected by contractor, 
and disposed of at the WWTP.  

Mitigation Review 
manifests to 
ensure 

consistency 

Continuous Project 
Operator 

Not applicable  

Coordinate with Joint Services Council – South and hire a private contractor for the collection of hazardous 
waste from the site to the hazardous waste landfill.  

Mitigation  Review contract 
with contractor 

Once; before 
operation 
commences 

Project 
Operator 

Cost of 
transportation is 130 
EUR per truck and 
disposal fees of 
hazardous waste is 50 
EUR per 1 m3/ton 
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Ensure that hazardous waste is disposed in a dedicated area that is enclosed, of hard surface, with proper 
signage and suitable containers as per hazardous waste classifications and that they are labelled for each type 
of hazardous waste. The area should be properly ventilated due to the intense heat which could increase 
evaporation of chemicals that could make the ambient air of the storage potentially toxic and, in some cases, 
explosive. 

Mitigation Inspection Continuous Project 
Operator 

4,000 EUR 

Cost per one 
container (30 m3 
capacity). In general, 
hazardous waste and 
hazardous material 
are stored in 
containers for Solar 
PV Projects. 

Any damaged PV Panel must be disposed as hazardous waste  Mitigation  Inspection Continuous Project 
Operator 

Not applicable  

Prohibit illegal disposal of hazardous waste to the land. Mitigation Inspection Continuous Project 
Operator 

500 EUR for all 
signage requirements 
included in ESMP   

Possibly contaminated water must be drained into appropriate facilities, and contaminated drainage must be 
orderly disposed of as hazardous waste. 

Mitigation Inspection Continuous  Project 
Operator 

Not applicable  

Ensure that containers are emptied and collected by the contractor at appropriate intervals to prevent 
overflowing. 

Mitigation Inspection Continuous Project 
Operator 

Not applicable 

Maintain records and manifests that indicate volume of hazardous waste generated onsite, collected by 
contractor, and disposed of at the hazardous waste landfill.   

Mitigation Review 
manifests to 
ensure 
consistency 

Continuous Project 
Operator 

Not applicable 

Ensure that hazardous materials are stored in proper areas and in a location where they cannot reach the land 
in case of accidental spillage. This includes storage facilities that are of hard impermeable surface, flame-proof, 
accessible to authorized personnel only, locked when not in use, and prevents incompatible materials from 
coming in contact with one another.  

Mitigation Inspection Continuous Project 
Operator 

4,000 EUR 

Cost per one 
container (30 m3 
capacity). In general, 
hazardous waste and 
hazardous material 
are stored in 
containers for Solar 
PV Projects. 

Maintain a register of all hazardous materials used and accompanying Material Safety Data Sheet (MSDS) must 
present at all times. Spilled material should be tracked and accounted for.  

Mitigation Inspection Continuous Project 
Operator 

Not applicable 

Incorporate dripping pans at machinery, equipment, and areas that are prone to contamination by leakage of 
hazardous materials (such as oil, fuel, etc.). 

Mitigation Inspection Continuous Project 
Operator 

300 EUR 

Cost for all dripping 
pan requirements   

Regular maintenance of all equipment and machinery used onsite. Maintenance activities and other activities 
that pose a risk for hazardous material spillage (such as refuelling) must take place at a suitable location (hard 
surface) with appropriate measures for trapping spilled material. 

Mitigation Inspection Continuous Project 
Operator 

1,000 EUR 

Average estimated 
cost per month for 
undertaking 
maintenance 
activities for (oil 
change, lubrication, 
etc.)  

Ensure that a minimum of 1,000 litres of general-purpose spill absorbent is available at hazardous material 
storage facility. Appropriate absorbents include zeolite, clay, peat and other products manufactured for this 
purpose. 

Mitigation Inspection Continuous Project 
Operator 

300 EUR 

Cost for 1,000 litres 
absorbent  

Mitigation Inspection  Continuous  Not applicable  
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If spillage on soil occurs, spill must be immediately contained, cleaned-up, and contaminated soil disposed as 
hazardous waste. 

Reporting of 
incident and 
measures taken 
to minimize 
impact 

Upon 
occurrence 

Project 
Operator 

Biodiversity  Operational activities could disturb existing 
habitats (flora, fauna, avifauna) and any 
threatened or endangered species which 
might be present within the Project site from 
improper management of the site (e.g. 
improper conduct and housekeeping 
practices). 

Implement proper management measures to prevent damage to the biodiversity of the site. This could include 
establishing a proper code of conduct and awareness raising / training of personnel (e.g. with respect to 
prohibiting hunting) and good housekeeping (e.g. keeping the site orderly and clean). 

Mitigation Inspection Continuous Project 
Operator 

Not applicable  

Infrastructure 
and Utilities 

Water requirements – water requirements of 
the Project could entail constraints on the 
local community. 

Coordinate with PWA for securing additional water requirements of the Project. Additional 
Requirement 

Submit proof 
for 
coordination 
with authorities 

Once; before 
operation 
commences 

Project 
Operator 

300 EUR 

Cost for a water 
tanker with 1500 L 
capacity  

 

Develop a water management plan that should emphasize on water conservation and efficiency such as the 
following in particular: (i) utilizing dry cleaning methods for the panels; (ii) utilizing water saving fittings where 
applicable (taps, urinals, toilets, trigger guns, etc.); (iii) consider utilizing treated wastewater/grey water for dust 
suppression and any irrigation requirements as applicable; (iv) document and track water consumption on a 
monthly basis  

Additional 
Requirements  

Submit 
management 
plan  

Once; before 
operation 
commences 

Project 
Operator 

Not applicable  

Waste water utilities – it is important to 
ensure that existing utilities would be able to 
handle the amount of wastewater generated 
from the Project during the operational 
phase 

Coordinate with Rafah municipality for disposal of wastewater at closest WWTP. Additional 
Requirement 

Submit proof of 
coordination 
with authorities 

Once; before 
operation 
commences 

Project 
Operator 

8 EUR 

Cost for removal of 
wastewater by tanker 
(expected to be 
required once every 6 
months)   

Solid waste utilities – it is important to 
ensure that existing utilities would be able to 
handle the amount of solid waste generated 
from the Project during the operational 
phase. 

Coordinate with Rafah municipality for the collection of solid waste from the site to the municipal approved 
landfill  

Additional 
Requirement 

Submit proof of 
coordination 
with authorities 

Once; before 
operation 
commences 

Project 
Operator 

15 EUR  

Cost per ton of 
collection and 
transport of solid 
waste 

Socio-
economic 

 

The Project is expected to provide job 
opportunities for local communities. This 
could contribute to enhancing the living 
environment for its inhabitants and bring 
social economic prosperity to the local 
community. 

Adopt and implement a Local Employment and Recruitment Plan for working with the local community 
members. The Plan must aim to support the local economy stating its aims and objectives and should 
acknowledge the importance of building a strong socio‐economic relationship with the local community through 
a participatory planning program even before the development is in place.  

Additional 
Requirement  

Submit Plan   Once; before 
operation 
commences 

Project 
Operator 

Not applicable  

Occupational 
Health and 
Safety 

There will be some generic risks to workers 
health and safety from working on 
construction sites, as it increases the risk to 
injury or death due to accidents. 

Prepare an Occupational Health and Safety Plan and adopt and implement its recommendations/provisions of 
the Occupational Health and Safety Plan. 

Additional 
Requirement 

Inspection  Continuous Project 
Operator  

80 EUR 

Cost for all PPE 
requirements per 
worker 

Reporting of 
any, incidents 
and corrective 
measures 
undertaken  

Upon 
occurrence 

 

Prepare and Emergency Preparedness and Response Plan and implement its provisions throughout the 
operation phase.  

Additional Study Submit plan Once  Project 
Operator  

Not applicable  
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Prepare a Worker Grievance Mechanism and implements its provisions throughout the operation phase.  Additional Study Submit plan Once  Project 
Operator  

Not applicable 

Develop and implement a Human Resources (HR) procedure for workers that should be guided by the Local 
Labour Law as well as the ESS 2 and ILO Fundamental Labour Conventions 

Mitigation  Submit plan Once; before 
operation 
commences 

Project 
Operator  

Not applicable 

Establish formal and continuous communication with the Israeli and Egyptian Government. The objective is to 
inform them on the Project development process, overall schedule, activities, workforce involved, and any other 
information as applicable. Such communications should also emphasize on the strategic national importance of 
the Project in optimizing the availability of safe drinking water for Gaza and improving the water supply crisis.  

Mitigation Submit proof of 
communication  

Continuous  PENRA  Not applicable 

Community 
Health and 
Safety 

Trespassing of unauthorized personnel into 
the Project site could result in potential risk 
from several hazards 

Ensure detailed design includes security measures to prevent unauthorized access such as fencing, CCTV, 
security guards, etc.  

Mitigation Review of 
detailed design  

Once; before 
operation 
commences  

Project 
Operator  

10 USD  

Cost per meter run 
for a concrete wall 
with 2m height 

prepare a Security Management Plan to be implemented that must identify appropriate measures for hiring, 
rules of conduct, training, equipping, and monitoring of unarmed security personnel to control and manage such 
issues.  

Mitigation Submit plan Once; before 
operation 
commences  

Project 
Operator  

Not applicable  



Draft ESIA – MIP Phase III Rafah Solar PV Project 

 

Page | 128  
 

20 REFERENCES  

− Climate Change Adaptation Strategy and Programme of Action for the  
Palestinian Authority, UNDP 
https://eprints.lse.ac.uk/30777/1/PA-UNDP_climate_change.pdf  

− Conservation Status and Distribution of the Breeding Birds of the Arabian Peninsula, Mallon et al., 2015 

− Environmental and Social Framework, World Bank Group, 2018  

− Environment, Health and Safety (EHS) Guidelines, IFC, 2007 

− Environment, Health and Safety (EHS) Guidelines for Electric Power Transmission and Distribution, IFC, 2007  

− Establishing a Dialogue on Risks from Electromagnetic Fields, WHO, 2002 
https://www.who.int/peh-emf/publications/Chapter%202.pdf  

− Glint and Glare Study for Panoche Valley Farm, Jack Pfaff, 2011 

− Guidelines to Minimize the Impact of Solar Facilities and Associated Infrastructure in South Africa, BirdLife 
International 
http://the-eis.com/elibrary/sites/default/files/downloads/literature/Solar%20guidelines_version2.pdf  

− Observational Study on the Impact of Large-Scale Photovoltaic Development in Deserts on Local Air 
Temperature and Humidity, Xiaode Zhou et al, 2020 
https://www.mdpi.com/2071-1050/12/8/3403  

− Palestine: Solid waste management under occupation, Atallah, 2020  
https://ps.boell.org/en/2020/10/07/palestine-solid-waste-management-under-occupation  

− Palestinian Central Bureau of Statistics (PCBS) 
https://www.pcbs.gov.ps/default.aspx  

− Research and Analysis Demonstrate the Lack of Impacts of Glare from Photovoltaic Modules, NREL, 2018 
https://www.nrel.gov/state-local-tribal/blog/posts/research-and-analysis-demonstrate-the-lack-of-
impacts-of-glare-from-photovoltaic-modules.html 

− Solar Energy Guidance V.1 – Birds and Solar Energy within the Rift Valley/Red Sea Flyway, BirdLife 
International  
https://migratorysoaringbirds.birdlife.org/sites/default/files/factsheet%20Solar%20Developer%20new%20
logo%20PR.pdf  

− Solid Waste Management in the Occupied Palestinian Territory (West Bank including East Jerusalem and 
Gaza Strip), Thöni & Matar,2019 
https://www.cesvi.eu/wp-content/uploads/2019/12/SWM-in-Palestine-report-Thoni-and-Matar-
2019_compressed-1.pdf  

− Sustainability Guideline, Assessment and Management of Environmental, Social, and Climate Aspects: 
Principles and Procedures, KfW, 2019  

− The Observed effects of utility-scale photovoltaics on near-surface air temperature and energy balance, 
Broadbent, A.M.; Krayenhoff, E.S.; Georgescu, M.; Sailor, D.J, 2019 
https://journals.ametsoc.org/jamc/article/58/5/989/345/The-Observed-Effects-of-Utility-Scale  

https://eprints.lse.ac.uk/30777/1/PA-UNDP_climate_change.pdf
https://www.who.int/peh-emf/publications/risk_hand/en/
https://www.who.int/peh-emf/publications/Chapter%202.pdf
http://the-eis.com/elibrary/sites/default/files/downloads/literature/Solar%20guidelines_version2.pdf
https://sciprofiles.com/profile/717803
https://www.mdpi.com/2071-1050/12/8/3403
https://ps.boell.org/en/2020/10/07/palestine-solid-waste-management-under-occupation
https://www.pcbs.gov.ps/default.aspx
https://www.nrel.gov/state-local-tribal/blog/posts/research-and-analysis-demonstrate-the-lack-of-impacts-of-glare-from-photovoltaic-modules.html
https://www.nrel.gov/state-local-tribal/blog/posts/research-and-analysis-demonstrate-the-lack-of-impacts-of-glare-from-photovoltaic-modules.html
https://migratorysoaringbirds.birdlife.org/sites/default/files/factsheet%20Solar%20Developer%20new%20logo%20PR.pdf
https://migratorysoaringbirds.birdlife.org/sites/default/files/factsheet%20Solar%20Developer%20new%20logo%20PR.pdf
https://www.cesvi.eu/wp-content/uploads/2019/12/SWM-in-Palestine-report-Thoni-and-Matar-2019_compressed-1.pdf
https://www.cesvi.eu/wp-content/uploads/2019/12/SWM-in-Palestine-report-Thoni-and-Matar-2019_compressed-1.pdf
https://journals.ametsoc.org/jamc/article/58/5/989/345/The-Observed-Effects-of-Utility-Scale


Final ESIA – MIP Phase III Rafah Solar PV Project 

 

Page | 129  
 

− The Status and Distribution of Mediterranean Mammals, Temple & Cuttelod, 2009  

− The Status and Distribution of Reptiles and Amphibians for the Mediterranean Basin, Cox et al., 2006 

− Workers’ Accommodation: Process and Standards, EBRD/IFC Guidance Note, 2009 


	Contacts
	Table of Content
	List of Figures
	List of Tables
	Abbreviations and Acronyms
	1 Introduction
	1.1 Project Background
	1.2 The Environmental and Social (ESIA) Report
	1.3 Document Structure
	1.4 Project Proponent and Key Contributors

	2 Project Description
	2.1 Project Location
	2.2 Project Components
	2.2.1 PV Arrays
	2.2.2 Infrastructure and Utilities
	2.2.3 Associated Facilities

	2.3 Workforce and Training
	2.4 Overview of Project Phases
	2.5 Resource Use Efficiency

	3 Regulatory and Policy Framework
	3.1 Palestinian Environmental Clearance Process
	3.2 Summary of Palestinian Environmental and Social Regulatory Context
	3.3 International Agreements
	3.4 Good International Industry Practice (GIIP) E&S Requirements

	4 Analysis of Alternatives
	4.1 Site Selection Alternatives
	4.2 Technological Alternatives
	4.3 Design Alternatives
	4.4 The ‘No Project’ Alternatives

	5 Stakeholder Consultation and Engagement
	5.1 Objectives
	5.2 Requirements for Stakeholder Engagement
	5.2.1 Palestinian Legal and Policy Standards
	5.2.2 World Bank ESS 10

	5.3 Identification of Stakeholders
	5.4 Stakeholder Consultation and Engagement to Date
	5.4.1 Scoping Session
	5.4.2 Focus Group Discussion

	5.5 Future Stakeholder Engagement Activities
	5.5.1 Disclosure of Documentation
	5.5.2 Stakeholder Engagement Plan (SEP)


	6 ESIA Approach and Methodology
	6.1 Delineation of Study Boundaries and Scope of Assessment
	6.1.1 Definition of Spatial Study Area
	6.1.2 Temporal Scope of the Assessment
	(i) Planning and Construction Phase
	(ii) Operation Phase
	(iii) Decommissioning Phase

	6.2 Environmental and Social Baseline Conditions
	6.3 Impact Assessment Methodology
	6.3.1 Approach to Assessment of Impacts
	6.3.2 Sensitivity of the Receiving Parameter:
	6.3.3 Magnitude and Nature of the Impact:
	6.3.4 Assessing the Significance of the Impacts
	6.3.5 Mitigation and Monitoring
	6.3.6 Assessment of Residual Effects

	6.4 Assessment of Cumulative Impacts
	6.5 Assessment of Associated Facilities
	6.6 Development of an Environmental and Social Management Plan (ESMP)
	6.7 Summary of Anticipated Impact

	7 Landscape and Visual
	7.1 Assessment of Baseline Conditions
	7.1.1 Methodology for Assessment
	7.1.2 Results and Outcomes

	7.2 Assessment of Potential Impacts
	7.2.1 Potential Impacts during the Construction Phase
	7.2.2 Potential Impacts during the Operation Phase


	8 Land Use
	8.1 Assessment of Baseline Conditions
	8.1.1 Methodology for Assessment
	8.1.2 Formal Land Use
	8.1.3 Current Land Use

	8.2 Assessment of Potential Impacts
	8.2.1 Potential Impacts during the Planning and Construction and Operation Phase


	9 Geology, Hydrology and Hydrogeology
	9.1 Assessment of Baseline Conditions
	9.1.1 Methodology for Assessment
	9.1.2 Results and Outcomes

	9.2 Assessment of Potential Impacts
	9.2.1 Potential Impacts from Local Flood Hazards during Planning and Construction Phase
	9.2.2 Potential Impacts from Improper Management of Waste Streams during Construction and Operation
	9.2.3 Potential Impacts from Erosion and Runoff during the Construction Phase


	10 Biodiversity
	10.1 Assessment of Baseline Conditions
	10.1.1 Methodology for Assessment
	10.1.2 Results

	10.2 Assessment of Potential Impacts
	10.2.1 Potential Impacts during the Construction Phase
	10.2.2 Potential Impacts during the Operation Phase


	11 Archeology and Cultural Heritage
	11.1 Assessment of Baseline Conditions
	11.1.1 Methodology for Assessment
	11.1.2 Results and Outcomes

	11.2 Assessment of Potential Impacts
	11.2.1 Potential Impacts during the Planning and Construction Phase


	12 Air Quality and Noise
	12.1 Assessment of Baseline Conditions
	12.2 Assessment of Potential Impacts
	12.2.1 Potential Impacts during the Construction Phase on Air Quality during Construction
	12.2.2 Potential Impacts during the Construction Phase on Noise


	13 Infrastructure and Utilities
	13.1 Assessment of Baseline Conditions
	13.1.1 Baseline Assessment Methodology
	13.1.2 Water Resources
	13.1.3 Wastewater Services
	13.1.4 Solid Waste Services
	13.1.5 Hazardous Waste Services
	13.1.6 Road Network

	13.2 Assessment of Potential Impacts
	13.2.1 Potential Impacts on Water Resources during the Construction and Operation Phase
	13.2.2 Potential Impacts on Wastewater Utilities during the Construction and Operation Phase
	13.2.3 Potential Impacts on Solid Waste Disposal Utilities during the Construction and Operation Phase
	13.2.4 Potential impacts on Hazardous Waste Disposal Utilities during Decommissioning Phase
	13.2.5 Potential Impacts on Road Networks during the Construction Phase


	14 Socio-Economic Conditions
	14.1 Assessment of Baseline Conditions
	14.1.1 Methodology for Assessment
	14.1.2 Results and Outcomes

	14.2 Assessment of Potential Impacts

	15 Occupational Health and Safety and Worker Accomodation
	15.1 Assessment of Baseline Conditions
	15.2 Assessment of Potential Impacts on OHS during Construction and Operation
	15.3 Assessment of Potential Impacts on Human Rights
	15.4 Assessment of Potential Security Risks on OHS during Construction and Operation

	16 Community Health, Safety and Security
	16.1 Assessment of Baseline Conditions
	16.2 Assessment of Potential Impacts
	16.2.1 Potential Impacts from Trespassing of Unauthorized Personnel
	16.2.2 Potential Impacts from Worker Influx during Construction
	16.2.3 Potential Impacts from Security Personnel during Construction and Operation
	16.2.4 Potential Impacts from Project Malfunctions during the Operation Phase


	17 Cumulative Impacts
	18 Impacts from Associated Facilities
	19 Environmental and Social Management Plan
	19.1 Institutional Framework and Procedural Arrangement for ESMP Implementation
	19.2 Environmental, Health, Safety and Social Management System (EHSS-MS)
	19.3 Project Permitting
	19.4 Compilation of Environmental and Social Management Plan

	20 References

