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Executive Summary

For the past decade, the Gaza Strip has ledftatted by chronic electricity shortages that has
undermined the provision of basic servideslifferent sectors and at all levelBhe Electricity
Sector Performance Improvement Project (ESPIP) is designed to improve the efficiency of the
Palestinian alctricity sector and energy security in Palestine by applying a set of measures
along the energy supply chain. The project comprises four main components as follows:

1 Component 1: Strengthening the Capacity of Palestinian Electricity $estitutions;

1 Camponent 2: Improving the Operational Performance of Palestinian Electricity
Distribution Companies (DISCOs);

1 Component 3: Improving Energy Security in Gaza with Solar Energy (revolving fund
component for HHs and SMEs & Grant component for Health sector);

1 CGomponent 4: Technical Assistance, Capacity Building and Project Management.

Under this projectthe Gaza Solar Revolving Fuadinancedas part of component 3This

Fund isa pilot aiming to install rooftop solar energy in Gaza for residential consumers,
businesses and hospitals. The pilot model allows consumers to apply to the revolving fund for
solar PV systems, with the cost repaid in monthly installments into the rexgpfuind. All
payments will e made towards a revolving fundihich will be used to install more solar
systems on additional rooftops.

This Funatoversthe installation of PV systems for number of households (2.5 to 5 kWp) and
small and mediunsized enterpises (5 to 10 kWp) thereby creating a model that can be easily
replicated and rapidly scaled up. The beneficiaries will pay back the capital costs in monthly
installments. All payments will be made towards a revolving fund, which will be used to install
more solar systems on additional rooftops.

Under this assignment, the Consultant has prepared a $itb-specific ESMP forseven
households that are distributed along different locations in the Gaza Sthpproposed
systemto be installed isrooftop. The main components of tise installationsinclude
Photovoltaic modules, hybrid inverter, lead acid batteries, cables, protections and other
accessories, and steel structure.

Policy and legal framework

The project is guided byh¢ World Bank safeguard policies along with the local laws and
regulations set by the Palestinian Authoriffjherefore, the applicable policies, laws, and
guidelines include:

1 World Bank OP/BP 4.01 on Environmental Assessmeabrding to this policy, the
project is classified as (category B) given that the potential adverse impacts are
neither unprecedented nor are they as critical as those of (category A). l.e. the
potential negative impacts on human populations and environment are site specific;
and themitigation measures are easily designed and implemented. For such projects,
the policy requires an ESMP to be prepared.

1 Palestinian Environmental Assessment Polityccordance with tis policy an Initial
Environmental Evaluation (IEE) is requirddr projects where significant
environmental impacts are uncertain, or where complianggh environmental

LLL
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regulations must be ensured helEEstudy should include the predicted impaetsd
benefitsof the project, and the proposed mitigation and émnmentalmonitoring
and management measures.

The Palestinian Environmental Law (PEL) No. 7 of 1999

WHO Ambient AiQualityGuidelines

WHO Noise Level Guidelines

Palestinian Ambient Air Quality Standards

Palestinian Noise Level Guidelines

1 World BankEnvironmental, Health and Safety General Guidelines

= =4 =4 =4 =4

Baseline Conditions

Location Taking into consideration the type of the proposed systems for the different
householdqrooftop), the onsite objects found in the PYistallations' sites in these sitese
mainly solar water heaters, water tankand satellite dishesAs the sukprojects sites are
commonly surrounded by residential areas specific significant faunistic species or habitats
were recorded

Giventhat the sub-project sitesare located in reislential areasexcept for HH1 that is located
in a commercial area and HH7 that is located in an agricultural g#reasurroundings of the
proposed sites for PV installatiorsse mainly residentiabuildings Moreover, all of these
facilities are locatedn main and sutmain paved roads.

Noise LevelsAll of theeight sub-projects sitesare located in urban areas, withedium to
high traffic activities identified in the vicinity of the siteStudies for areas with similar
characteristics showethat the average noise level during weekdayssuchareas ranged
from 69.57 dB to 87.88 dB.

EnergySupply The existing power supply options in tlsevensub-projects sites include
mainly an external supply from the Gaza Electricity Distribufiorporation (GEDCo) grid and

from private diesel generators, whetkee householdbays about 4 NIS per one kivconsume

from these generators, and esite generation from small PV solar systems with small
capacities to cover the operation of lights and/eome other devices that consume little
power during power blackouts. Some of these houses also use UPS batteries to store energy
to be used during power cuts.

Public Consultation

Two main tools were used to ensure proper engagement of different stakelwldibe
beneficiaries were approached at their households through individual meetionducted
between July 12 and 16, 202During these meetings, the syiboject components, locations

and baseline conditions of the proposed sites were reviewed. The gkeoeinions and
concerns from the interviewed personnel were incorporated and addressed within this report.
The main issue that has been raised during these visits was the need of urgent implementation
of the project during summer season, as the peak os&l8r systems production is reached
during July and August. Moreover, neighbors of the sites who are expected to experience
nuisance from heat and light reflection from the installed PV systems during operation or from
noise generated during the implemeatiton of the system, were atsapproached through
interviewsthat took place between July 15, 2020 and August 20, 2020, during which they have
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also been informed regarding the existing GRM for the project and the available complaints
channels

Furthermore a public consultation meeting was conducted on July 8, 2020 at PENRA office in
Gaza City. The meeting was conducted to explain about the project components and its
environmental and social requirements. About 14 people attended the meeting, with
represenatives from PENRA, the beneficiaries and the Consultant

Following the presentations about the project objectives and activities and the environmental
and social aspect and requirements that were delivered by Eng. Fabian Odeh and Ms. Lina
Lahlabat, respdively, the workshop was open fatiscussionregardingthe participants
concerns and/or expectations associated with the Project as well as the conducted
information disclosure activitieand the existing GRM for the proje@mong key concerns

were thoserelated to the warranty period for different system components and the
conditions to ensure the validity of the provided warranty, as well as the available mechanisms
for settling the monthly installments in case of salaries disruptions for public secitevs.

All opinions and concernsaised during the individual meetings and the consultation
workshopwere incorporated and addressed within this report.

Grievance Redress Mechanism

A grievance redress mechanism has bestablished by PENR@¥ this project and it is being
used in coordination with GEDCtheexistingGRMfollows cleamprocedures for receiving and
handling complaintswhich take place uposixstages, namely:

9 the precomplaint stage

receiving the complaint

studyingand followingup the complaint
closing the complaint and preparing reports
unsettled complaints

1 appeals process

=A =4 =4 =4

For each of these stages, mechanisms to deal with different cases are illustrated, and a clear
time frame is providedThe GRM has already been activated that people who have any
projectrelated canplaints carsubmit their complaints through different chaals including

phone callswhere the complaint officerat GEDCoeceives and registes the complaint as

well as GEDCo webs(tetp://eservices.gedco.ps/Complaini/where the complainant can fill

a canplaint form.

Potential Environmental and Social Impacts

While there are substantial anticipated overall improvements for communities and the
environment from the proposedub-projects, some negative impacts have been identified.
These have been classifisdo impacts during construction activities and impacts during the
operational andnaintenance phases.

The affected environmental and social parameters were identified based on the
Environmental and Social FramewdBSMfrand the generic ESMP prepared for the project,
the public consultations, and the experience of the consultant with similar projects. Then, the
significance of the identified impacts was assessed taking into consideration different factors

I+
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including nature magnitude, geographical extent, timing, duration and reversibility of the
impact.

Responding to the impacts identification and assessment, detaileespéeific mitigation
measureswere identified and evaluated in order to avoid, reduce or remedy tn@acts
associated with the project implementatiaturing differentphases.

The main negative impacts during the construction phase #rese related to public and
occupational health and safetWorkers are particularly susceptible to impacts from working
from height, giventhat the PV installations in theubprojects siteswill be rooftop
installations. On the other hand, given that the construction activities will take place
residential areaspublic are alssusceptible tosafety risks during consiction activities.
Moreover, given the timeframe of the construction activities, which are proposed to take
place during the current COMVI® pandemic, special concexregarding therisk ofinfection
were also addresseddowever allimpacts during constiction phasehave been assessed to
be shortterm impacts thatcan be minimized, if appropriate mitigation measures are applied,
as required by and basedha@he recommendations in thigport.

During the operation and maintenance phase, overall positiygaicts with high significance
are expected concerning energy and air and noise qudlt. project will increasenergy
independence andecurityin case of conflictlonger hours ofavailablepower supply and
cleaner andcheaper alternative tgrivate stand-by generators The proposed systems are
designed with sufficient capacities that will cover the basic energy needs of the households.

On the other hand, thend-of-life disposal of storage batteries and the solar panels when
they fail to perform effieently could be a source of risk to the environmemd public and
occupational healthHowever, this risk will be minimized throutfe proposed mitigation
measures and Hazardous Waste Management Plan (HWMP) that should be fatoowegh
appropriate coordination with EQA0 ensure safe storage collection, transportation,
recycling/reuseand disposal othese materials

Environmental and Social Management Plan

The ESMP is designed to monitor the effectiveness of the idehtifitigationactions during

and after constructionThe ESMPBrovided in this report is generated basedthhe ESMF and

the generic ESMP prepared for this project, and adjusted/updated, where required, based on
the findings of the data collection and impact assessnpeatesses for this assignment.

The ESMPprovides the required mitigation meaees, institutional responsibilities and
recommended monitoringctivities and theifrequency. In general, theesporsible pary for
implementation ofmitigation measuresduring construction is the&onstruction contractor
(Contractor) whilghe Supervision Engineers from PEN&®Avell as EQAre responsible for
monitoring On the other handthe main responsible paytfor the implementation of
mitigation measuresluring system operations will be the project ownendjile PENRAwill

be the main monitoring partyalong withother relevant instiutions, such aEQAfor PV panels
and storage batteries disposdDetailed ESMP for different project phases is provided in
Chapter 7 of this report.

I+
—
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1. Introduction

1.1.Background

For the past decade, the Gaza Strip has been affected by chronic égstimrtages that has
undermined the provision oflifferent servicesat all levels Electricity in the Gaza Strip
depends on three main sources namely, electricity imports from Israel, electricity production
at Gaza Power Plant (GPP), and electricity imsdoom Egypt. Combined, these three sources
cover less than 40 % of the daily electricity demand in the Gaza Strip, causing rolling power
cuts from 12 to 18 hours daily (UN, 2017). As a remdny householdé the Gaza Stripas

well as all other seotrs including health, industrial and commercial sectbisye to rely on
backup diesel generators to sustain critical services during grid electricity outage, which is also
an unreliable option considering obstacles and restrictions regarding fuel aligjlabi

The Electricity Sector Performance Improvement Project (EQRN8Iged in cooperation

with the World Bankis designed to improve the efficiency of the Palestinian electricity sector
and energy security in Palestine by applying a set of measures along the energy supply chain.
The project comprises four main components that focus on capacity building, opezation
performance improvement, and technical assistance activities, as well as the implementation
of PV solar systems fagsidential customersmall and mediurrsized enterprises (SMEs) and
critical health facilities

Under this projectthe Gaza Solar Relving Funds financed. This Fund aspilot aiming to

install rooftop solar energy in Gaza for residential consumers, businesses and hospitals. The
pilot model allows consumers to apply to the revolving fund for solar PV systems, with the
cost repaid irmonthly installments into the revolving fundll payments will b made towards

a revolving fundwhich will be used to install more solar systems on additional rooftops.

This Fund cover€omponent 3 of the four components of the projeethichincludes he
installation of PV systems fawumber of household§2.5to 5 kWp)and snall and medium
sized enterprise$5 to 10 kWp) thereby creating a model that can leasily eplicated and
rapidly scaled up

Theproject is guided by the World Bank safeguard policies along with the Palestinian laws and
regulations in the energy and environment sectors.

1.2. ESMP Scope anbjéxtives

The Palestinian Energy and Natural Resources Authority (PENRA) has prepared
Environmental and Social FramewdBSMIFand a generic ESMP for the projegthile Dr.
Fahid Rabalmas been assignetb provide a detailed and sitepecific ESMP fagach sub
project. The main objective of thsite-specificESMP is tdefine the potential impacts of each
sub-project anddocument the mitigation measures to prevent or minimize predicted negative
impacts during project implementatioand operation Specifically, tis ESMP is deggned to
ensure the following:

- Potential impacts during the implementation of project activities are identified,;
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- Detailed specific mitigation measures are developad conductediuring and after
sub-project implementation;

- Responsibilities rad institutional arrangement for the implementation of the
mitigation measures are specified;

- Environment is fully integrated into the various activities of the proposed project,
inclusion of environmental requirements into tender documents is ensured, and
management and evaluation of the environmental performance of the project is
continued,

- Mitigation measures are periodically assessed and tracked to ensure their
effectiveness; and

- Implementation and monitoring schedulasd reporting mechanisrare provied.

This ESMRoverssevensub-projects that will be implemented in different locations in the
Gaza Strip.
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2. Project Description

2.1. Project overview

The key objective of ESPIP is to improve the efficiency d?dkestinian electricity sector and
energy security in Palestine through a set of measures along the energy supply chain. In order
to achieve this objective, the project comprises four main components as follows:

1 Component 1: Strengthening the Capacity of Palestinian Electricity Sector
Institutions. This component focuses on the sustainability and performance of the
Palestinian Electricity Transmission Company Ltd (PETL) and the Palestinian Electricity
Regulatory Council (PERC).

1 Component 2: Improving the Operational Performance of Palestinian Electricity
Distribution Companies (DISCOsThis component focuses on the sustained
improvement of operational performance of the five DISCOs in the West Bank. It
Ay Of dzRSa | & wS @Sy dRPP)twitiBinip®ved heteying andBilfhdll YE 0
systems. The RPP will reduce commercial losses by installing smart metersandigh
costumers and advanced metering infrastructure (AMI). In addition, the component
will finance new or upgraded Management Inforneeti Systems (MIS) in selected
DISCOs to further improve their commercial operations.

1 Component 3: Improving Energy Security in Gaza with Solar Energy (revolving fund
component for HHs and SMEs & Grant component for Health sectdiis
componentaims to reluce the barrier to entry for all income levels, including the
poor, thereby creating a model that can be easily replicated and rapidly scaled up.
Due to limited fundingthe pilot funded under this componenwill not significantly
OKIy3aS DI 1 Isi©an itsoyrs Navéver,Gr\ifie long terms, the benefits of
scaling up rooftop solar will include: i) increased energy security in case of conflict, ii)
longer hours of available power supply, and iii) cleaner and cheaper alternative to
standby generators

1 Component 4: Technical Assistance, Capacity Building and Project Management.
This component will be used to strengthen the capacity of PENRA and support staffing
GKS tN2a2aSOd alyl3aSYSyid ! yAdG ota'!v F2N Gg2
2FTFAOSE AYy wlYlLfflIKd ¢KS ta! adFFTF oAttt oS
@8SIFNER (G2 SyadsaNB (GKS tNR2SOUQa adzadlr Ayl oAt Al

2.2.SubprojectsComponents
The systermarerooftop and will be installd on the available space of the housesifsusing
fixed structures with optimum orientation at azimuth @F.e. modules facing true southand
using the optimum tilt angle of 30°.

The main components of the proposed systamill be provided in the form of a kit that has

a specific capacity, in generaletlkit includes: Photovoltaic modulegPV Generator)hybrid
inverter, lead acid batteries, cables, protections and other accessories, and steel structure.
The general layout and specifications of the proposed systemkidingspecifications oPV

oy
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generabr, wiring diagrams, anspecification®f equipmentcabinet and batterare provided
in Annex 1.

The PV Kkits are intended to be installed in residential (households) and commercial (Small and
Medium Enterprises, SME) buildings. A total of 6 PV kits have been defined for this project as
detailed inTable 21. For thispilot, sevenK1kits, with the specifications shown in the table

will be installed.

Table 21: Specifications of the PV kits defined for the project

ltem Unit Households SMEs

K1 K2 K3 K4 K5 K6
PV Capacity kWp 2.5 3 5 5 7 10
Daily solar production I;Wh/da 85 | 101 169 | 16.9 | 23.7 | 33.8
Inverter Rated capacity at 3,00 3,00 | 5,00 | 5,00 | 7,00 | 10,00
25C KWac 0 0 0 0 0 0
Battery (useful) I;Wh/da 3.2 4.8 8 8 16.5| 235
Battery (nominal) kwh 6.4 10 16 16 31 47

EightPV modulesre proposed to be installed for each househdtd;the seven households
the moduleswill be installed in single shedvhere thearea requiredor the shedis about 13
square meter, with a horizontal layodimensionsof 4x3.4 metergMore details argorovided
in Annex 1)
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3. Applicable Environmental, Health, and Social Policies and Laws
Environmental legislation and regulations are vital tools to protect public health and the
environment and giveonsideration to sustainable development. The project is guided by the
World Bank safeguard policies along with the local laws and regulations set by the Palestinian
Authority. Therefore, this chapter of the report discusses the related World Bank safieguar
policies as well as the existing Palestiniagaleand policy framework for the environmental

sector.

3.1.World BanlkOP/BP 4.0bn Environmental Assessment

Under the World Bank's operational policies, there are ten environmental and social policies
refSNNBR (2 a GKS .Fyl14a dal FS3dza NR LRfAOASaé
mitigate undue harm to people and their environment in the development process.

The screening of applicable World Bank social and environmental safeguardgspolic
indicatedthat, among these policie©HRBP 4.01 on Environmental Assessmesitriggered

by this project. The overall objective of the OP/BP 4.01 i®tp énsuingthe environmental
and social soundness and sustainability of investment projeéss.per this policy,
environmental assessmenis required by the World Bank fgirojects proposed foWB
financing to help ensure that they asnvironmentally sound and sustainable, and thas
improve decision making.

According to this policy,he WB undertkes environmentalscreening of each proposed
project to determinethe appropriate extent and type of EA. TWB classifies the proposed
project into one offour categories, depending on the type, locatisensitivity, and scale of
the project and thenature and magnitude of its potentignvironmental impactsBased on
the screening of this projecthe project is classified as category B given that the potential
adverse impacts are neither unprecedented nor @ney as critical as those of Category.A.

the potential negative impacts on humaopulations and environment are site specific; and
the mitigation measures are easily designed and implemerfed.such projects, the policy
requires an ESMP to be prepared.

3.2.Palestinian Environmental Assenent Policy

CKS tIFfSaldAyAly 9Y@ANRYYSyGlft ! aaSaaySyid t2f¢A(
23/4/2000. The PEAP supports the sustainable economic and social development of the
Palestinian people. Specifically, the PEAP promulgates the following:

1 Ensure an adequate quality of life in all aspects, and ensure that the basic needs and
social, cultural, and historical values of the people are not negatively impacted as a
result of development activities.

1 Preserve the capacity of the natural environment

1 Conserve biodiversity and landscape, and promote the sustainable use of natural
resources.

1 Avoid irreversible environmental damage, and minimize reversible environmental
damage from development activities.

Under the PEAP, proponents of public and pevatojects are required to submit an
Application for Environmental Approval that informs the EQA and relevant approving

M M
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authorities of the intended project activitieSubsequently, a determination is made whether
an Initial Environmental Evaluation BFor a detailed EA is required. If neither an IEE nor EA
report is required, the EQA, in coordination with the EA Committee, will determine if an
Environmental Approval will be granted and, if so, under what conditidandEE is required

for projects whee significant environmental impacts are uncertain, or where compliantte
environmental regulations must be ensured

In accordance with tis policy anlEEstudy should include the predicted impaetsd benefits
of the project, and the proposed mitigaticand enwonmental monitoring and management
measures.

3.3.Palestinian Environmental Law

The Palestinian Environmental Law (PEL) No. 7 of 1999 was developed by the Environment
Quality Authority (EQA), to protect environmental resources, including lavilaenment; air
environment; water resources and aquatic environment; and natural, archaeological and
historical heritage. According to the PEL, the protection of these resources shall be addressed
in all social and economic development plans in view otaimeble development and
protection of the rights of future generations.

The core issues of concern in the PEL are the protection of public health and social welfare, as
well as the conservation of ecologically sensitive areas, biodiversity and retaiilitzf
environmentally damaged areas. The PEL also sets penalties for violating any article presented
under this law. The main objectives of the PEL include the following:

1 Protecting the environment from pollution.

9 Protecting public health and social waaié.

9 Incorporating environmental resources protection in all social and economic
development plans and promoting sustainable development to protect the rights of
future generations.

1 Conserving ecologically sensitive areas, protecting biodiversity, andiligditang
environmentally damaged areas.

1 Establishing inteministerial cooperation.

Promoting environmental information collection and publication.

1 Promoting public awareness, education and training.

=

Article 8 of this law reads, The competent authorities, consistent with their respective
specialization, shall encourage undertaking appropriate measures to reduce the generations
of solid waste or any other hazardous waste to the lowest level possible, and to the best extent
possible shall encourage solid waste treatment, recycling or processing

Articles 12 and 13 of the PEL provide for the disposal of hazardous materials, such as solar
panels and storage batteries, only under the umbrella ofEheironmental Quality Authority

(EQA) approval, in coordination with the specialized agencies. Furthermore, a special license
is requiredrom EQA0 import hazardous materials, such as could be contained in solar panels
and batteries. Article 45 empowers the EQA to set standards for emaigatal impact
assessment studies and to prepare the relevant rules and procedures for such studies.
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In accordance to Article 49he PEL further requires EQA to cooperate with the competent
authorities to follow up on the implementation of decisions ttaak issued concerning the
environmental impact. EQA is also requiredcording to Article 5@p monitor compliance

with approved specifications, standards and instructions for the protection of environment
and vital resources. The law further empowersfEQspectors and other appointed inspectors

to record the environmental violations and crimes that may take place and violate thiasaw

per Article 51 EQA inspectors shall also have, in cooperation with the competent departments
and authorities, righof entry into the installations for the purpose of: inspecting them, taking
samples, carrying out measurements, and ascertaining the application of the standards and
conditions of the environment protection and prevention of polluti@ecording to Articl®2.

TheEQAis also empoweredas per Article 5p stop, for a period not exceeding two weeks,
any project works that could constitute a serious hazard to the environment. The stoppage
can only be extended by a judicial order from the competent court.

3.4. WHO Ambient Air Guidelines

The WHO Air Quali§uidelines (2005) are recommended by the WB Environmental, Health
and Safety Guidelines to be applied in the absence of national legislated standards, in order
to prevent or minimize significant to ambient air, by ensuring that emissions do not result in
pollutant concentrations that reach or exceed these guidelines and standards. Interim targets
are provided in recognition of the need for a staged approach to achieving the recommended
guidelines. Tabl8-1 sets a comparison between the WHO and Palestiaiahient air quality
standards.

Table 31: WHO and Palestinian Ambient Air Quality Guidelines

Averaging | WHO Guideline valtie Palestinian Guideline value
Parameter .
Period (ng/md) (ng/md)
150 (Interim  targetl)
100 (Interim target-2)
24hour 75 (Interim target3) 150
PMuo 50 (guideline)
70 (Interim targetl)
Lyear 50 (Inter!m target?) 70
30 (Interim target3)
20 (guideline)
1-hour 200 (guideline) 400
NG, 24-hour - 200
1-year 40 (guideline) 100
1-hour - 200
o3 h 160 (Interim  targetl)
8-hour 100 (guideline) 120
1-hour - 350
SQ 125 (Interim  targetl)
24-hour 50 (Interim target?) | 250
20 (guideline)
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Averaging | WHO Guideline valtie Palestinian Guideline value
Parameter .

Period (Mg/m?) (Mg/m?)

l-year - 60

10-minute | 500 (guideline) --

* PM 24hour value is the 99th percentile.

3.5. Palestinian Ambient AQuality Standards

The Palestinian Ambient Air Quality Standards (PS 8010) were developed by the
Palestinian Standards Institution (PSI) through the Environment Committee. The result is
health based standards and objectives for a number of pollutansri including particulate
matter, nitrogen oxides, ozone and sulfur oxides as shown in Tablfor the comparison
between the Palestinian and the WHO ambient air standards.

3.6.WHO Noise Level Guidelines

Guidelines for Community Noise, World Heal@rganization (WHO), 1999, provided
guidelines values for noise levels measured out of doors. These levels, presented ind,able 3
should not be exceeded by any noise source.

Table 32: WHO Outdoor Noise Level Guidelines

One Hour LAeq (dBA)
Receptor Daytime Nighttime
(07 am¢ 10 pm) (07 amg 10 pm)
Residential, institutional, educational 55 45
Industrial, Commercial 70 70

3.7.Palestinian Noise Level Guidelines

The Palestinian Standards Institution have established the Outdoor Staselards (PS 840
2005), through the Environment Committee, to Provide information for the protection of
public health against the outdoor noise level. These guidelines are shown in TablEh8
Palestinian and the WHO guidelines have almost the samelslewith the Palestinian
guidelines having more detailed types of receptors

Table 33: Palestinian Outdoor Noise Level Guidelines

One Hour LAeq (dBA)

Receptor Daytime Nighttime
(07 am¢ 08 pm) (07 amg 08 pm)

Rural residential areabpspitals, schools 40 30
Residential 50 40
Residential with some commercial

. : 55 45
activities, or along main roads
Commercial 65 60
Industrial 75 65

3.8. World Bank Environmental, Health and Safety General Guidelines
The Environmental, Health, ar®afety (EHS) Guidelines are technical reference documents
which are applied when one or more members of the World Bank Group are involved in a
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project. These Guidelines contain the performance levels and measures that are generally
considered to be achietde in new facilities by existing technology at reasonable costs.

The General EHS Guidelines are designed to be used together with the relevant Industry
Sector EHS Guidelineghich provide guidance to users on environmental, community health
and safety ad occupational health and safety issues in specific industry secfohese
guidelines were used during the identification of mitigation measures and monitoring
activities

M p
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4.Baseline Conditions

This chapter presents and identifies relevant sipeecific baseline data on the characteristics

of the sites for different suiprojects based on the field visits conducted by the consultant,
the interviews with stakeholders and the review of relevant doeats.It provides baseline
information for eachsite on the locations andand use, biological resources, qirality and

noise levels, current energy sources, and historical and cultural heritage. It also provides
general information regarding employmeand livelihoodin the Gaza Strip.

4.1.Locationof the SubProjects Sites

The Gaza Strip is a narrow area of land bordering the eastern coast of the Mediterranean Sea
located in the southwest area of Palestine. The Gaza Strip is about 42 km long anddretw

6 to 13 km wide, and its total area is 365%ihe project sites are distributed across different
areas in the Gaza Strip as follows:

1 Three sites in Gaza GovernorgtH1, HH2 and HH3)
1 One site in the Northern GovernorafelH4)

1 One site in the Middl Governorat§HH5) and

1 Twosite in Khar¥Younis Governorat¢HH6 and HH7)

The exact location and coordinatés each site are illustrated in Tablel4

Table 41: Location of the suproject sites

. _ CoordinateqgPalestinian Grid 1923)
Site Exact Location
X Y
Al Rimal
HH1 neighborhood, Gaza 97846.3 102723
City
Al Zaytoun
HH2 neighborhood Gaza 97631.12 99688.47
City
Tel al Hawa
HH3 neighborhood, Gaza 95952.3 102540
City
Al Twam
HH4 neighborhood Beit 100118 106504
Lahia City
HH5 A Habbash Crossing 87128.7 92645.6
Deir Al Balaltamp
Al Mawasi
HH6 neighborhood, Khan 81731.6 87178.7
Younis
HH7 Bani Suhaila 86166.3 81918.1
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As discussed earlier in Chapter 2, the PV will be rooftop installafidresmain information
regarding the available area, gite utilities and serviceselectrical safety concerngnd
surroundings of each of theevensites isdisaissed in the following sections

4.1.1. Location of HH1

The site of HH1 is located in the city center of Gaza City at Al Rengaborhood, which is
considered a main commercial aré&ee Figure-4 for the site location mapTherefore the
surroundings of the propsed site for PV installatiorere a main public road to the east,
commercial buildings and a main public roadhe nhorth, a commercial building to the south
and residential buildings to the west.

Figure 41: HH1 Site Location Map

Access roadThe site access road is a wide paved road.

Roof stability and accessibilityThe PV installationsill be place in a shaddree area on the
roof of a rooftop room; PENRS#te visitshowed hat the proposed site is stable

Onsite services and utilitiesThe onsite services and utilitiefound inthe PV installations'
site at HHl1are Water tanks,a small scale PV system,solar water heaterand four fixed
satellite dishesThe available area at the proposed roof is enough comparing to the required
area for the installation of the systethat nore of these utilities/services will be relocated or
removed Photos for the site are shown in Ann2x

Shared amenitiesThe site is owned by the registered project beneficiary, thus no shared are
found within the site.

Electrical safety concern3hesite and the surrounding area do not include any uncovered or
unprotected cable or connections (aerial, on rooftop or in the house)
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4.1.2. Location of HH2

The site of HRlis located inAl Zaytoumeighborhoodin Gaza citywhich ismainly amixed
residental agricultural area See Figure -2 for the site location map Therefore the
surroundings of the prapsed site for PV installatiorsse amain public road to the eastain
unpaved road followed bggricultural lands andesidential buildings to the norttregricultural
lands to the southand an agricultural land followed bgsidential buildings to the west

Figure 42: HH2 Site Location Map

Access roadThe site access road is a wiglgpavedroad.

Roof stability and accessibility The PV installationsill be placel in a shaddree area on
existing concrete columns #te roof ofthe house PENRAite visitand the consultant field
visitshowed that the proposed site is staldad can be easily and safedccessed

Onsite services and utilitiesThe onsite services and utilitiefound inthe PV installations'
site at HR2 arewater tanks, solar water heateandtwo fixed satellite disheshe system will
be installed on existing concreteolumns, thus none of these utilities/serviceslivibe
relocated or removedn order to allow for the installation of the PV systelRhotos for the
site are shown in Annex

Shared amenitiesThe site is owned by the registered projbeneficiary, thus no shared are
found within the site.

Electrical safety concerndhe site and the surrounding area do not include any uncovered or
unprotected cable or connections (aerial, on rooftop or in the house)

4.1.3. Location of HH3
The site oHH3 is located ina residential area iffel AlIHawaneighborhoodin Gaza Cit{See
Figure 43 for the site location map Therefore the surroundings of the praysed site for PV

My
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installationsare aresidential building to the eastesidential buildings to the northa wide
unpaved road to the southand esidential buildings to the west

Figure 43: HFB Site Location Map

Access roadThe site access road is a wiggavedroad.

Roof stability and accessibilityThe PV installationsill be place in a shaddree area on the
roof ofthe house PENRAite visitand the consultant site visghowed that the proposed site
is stableand can be easily and safely accessed

Onsite services and utilitiesNo majoron-site services and utilitiesare found inthe PV
installations' site at HBlexcept forthree satellite dishesThe system will be installed on an
empty area in thenorth western part of the roof that none of these utilities/services will be
relocated or removedPhotos or the site are shown in AnneXx

Shared amenitiesThe site is owned by the registered project beneficiary, thus no shared are
found within the site

Electrical safety concerndhe site and the surrounding area do not include any uncovered or
unprotected cable or connections (aerial, on rooftop or in the house)

4.1.4. Location of HH4

The site of HHlis located inresidential area with medium density in Al Twam area in Beit
Lahia City(See Figure 4 for the site location map Therefore the surroundings of the
proposed site for PV installatiorage residential buildings to the easivest and north and a
two-way paved road followed by an agricultural land to the sauth
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Figure 44: HH1 Site Location Map

Access roadThe site access road is @npavedroad.

Roof stability and accessibilityThe PV installations will be placed in a shfrde area on
existing concrete columns at the roof of the house; PEBIRAvisitand the consultant field
visit showed that the proposed site is stable and ba easily and safely accessed

Onssite servicesand utilities: The onsite services and utilitiefound inthe PV installations'
site at HH are Water tanksand ®me plants in movable container§he system will be
installed on existing concrete columns, and there is enoygtte on the roof for thelants
Photos or the site are shown in AnnéXx

Shared amenitiesThe site is owned by the registered project beneficiary, thus no shared are
found within the site.

Electrical safety concerng he siteand the surrounding aredo not include any uncovered or
unprotected cable or connections (aerial, on rooftop or in the house)

4.1.5. Location of HH5

The site of HH is located inDeir Al Balah Camp in the Middle Governorat¢hich is
considered aensely populatedesidentialarea(See Figure % for the site location map
Therefore the site is surrounded by residential buildings from all directions.

H N
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Figure 45: HIb Site Location Map

Access roadThe site access road is a wide paved road.

Roofstability and accessibilityThe PV installationsill be placel in a shaddree area on the
roof ofthe house PENRAite visitand the consultant field visghowed that the proposed site
isstable and ca be easily and safely accessed.

Onssite services and utilities The onsite services and utilitiefound inthe PV installations'
site at HH are only some vater tanks The available area at the proposed roof is enough
comparing to the required area for the installation of the system drabe water tanks will
not be relocated or removedPhotos br the site are shown in Anneéx

Shared amenitiesThe site is owned by the registered project beneficiary, thus no shared are
found within the site.

Electrical safety concern3he site and theurrounding area do not include any uncovered or
unprotected cable or connections (aerial, on rooftop or in the house)

4.1.6. Location of HH6

The site of HBis located ima low density residential area Mawasi Khanyouniarea about
300 m away from the sedSee Figure 6 for the site location map Therefore the
surroundings of the prapsed site for PV installatiorege residential buildings to th@orth
and to the south of the site whilenepty sandy landare foundto the west
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Figure 46: HHb Site Location Map

Access roadThe site access road is @npavedroad.

Roof stability and accessibilityThe PV installationsill be placel in a shaddree area on the
roof of the house PENRAite visitand the consultant field visghowed that the proposed site
isstable and ca be easily and safely accessed.

Onsite services and utilitiesThe onsite services and utilitiefound inthe PV installations'
site at HHGare only some vater tanks The available area at the proposed roof is enough
comparing to the required area for the installation of the system drase water tanks will
not be relocated or removedPhotos br the site are shown in Anneéx

Shared amenitiesThe site is owned by thregistered project beneficiary, thus no shared are
found within the site.

Electrical safety concerndrhe site does not include any uncovered opnatected cable or
connections (aerial, on rooftop or in the house)

4.1.7. Location of HH7

The site of HRis located irthe eastern part oBani Suhaila town in Khan Younis Governgrate
which ischaracterized by having open agricultural lands with small number of buil¢flags
Figure 47 for the site location map Therefore the site is surrounded bggricultural lands
and two residential buildings to the south and to the east
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Figure 47: HH Site Location Map

Access roadThe site access road is a wig@avedroad.

Roof stability and accessibilityThe PV installationsill be placel in a shaddree area on the
roof of the house PENRAite visitshowed that the proposed site &able and ca be easily
and safely accessed.

Onsite services and utilitiesThe onsite services and utilitiefound inthe PV instdhtions'
site at HH are water tanks, a solar war heater and a satellite disifhe available area at the
proposed roof is enough comparing to the required aredlierinstallation of the systenso
these utilities/services W not be relocated or removed®hotos or the site are shown in
Annex2.

Shared amenitiesThe site is owned by the registerptbjectbeneficiary, thus a shared are
found within the site.

Electrical safety concernsl'he site does not include any uncovered opntected cable or
connections (aerial, on rooftop or in the house)

4.2.BiologicaResources

In spite of its very small area and crowded population, the Gaza Strip has interesting
biodiversity elements in terms of species, habitats and ecosystems (Abd Rabou, 2009).
Vertebrate wildlife species, including wild mammals, birds, reptiles and amphjbémas
common in the Gaza Strip. The projsitesare locatedcommonly surrounded by residential
areas that have no specific significant faunistic species or habitats.

Moreover, a&cording to the conducted site visits and the reviewed literature, whiclides
scientific publications and reports, it was confirmed that no specific significant floristic species
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are witnesed in thesubproject areas, other than someregular common speciesuch as
shrubs and hiaceous plants that can be found in surroundimgaes

4.3.Air Quality andNoise level

Available data on ambient air quality in Gaza are very limited. Some site specific monitoring
campaigns were carried out during the past five yealsg only integrated study that covers
different areas in the Gaza Striyas carried out in 2005 by the Environmental Protection and
Research Institute. The pollutants of concern included sulfur dioxide (SOZ2), nitrogen oxides
(NOx), and Lead (Pb) (EPRI,&00

According to this study (EPRI, 2006); the average annuatd©entration, inGaza, North

Gaza, Middle Area, and Khanyounisvernorates, is about180, 70, 100, and 66 I R, Y
respectively While the average annual NOx concentration is a#@t19, 27and 17> 3R Y

in Gaza, North Gaza, Middle Area, and Khanyoumisrgorates, respectively. Moreovetthe

average annual lead concentratiaecording to the same studyd | 0 2 dz(i3. n®dmp >3KY

Another study conducted in 2016 (Al Madhoun et al., 20&yealedthat the mean CO2
concentrationsat different locations in the Gaza Strip, which included main crowded streets
as well as minor streetsangebetween341-518 ppm, which is very close to leigher than

the agreeable international level of CCB50 ppn).

With regards to noise levels, all thie sevensub-projects sitesare located in urban areas, with

high to medium traffic activities identified in the vicinity of the sites recent study (Al
Madhoun et &, 2013), measured the traffic noidevel at various developmergites of
different traffic volumes in GazCity (urban, rural and camp3he results obtained shothat

the average noise level during weekdays in the urban areas ranged from 69.57 dB to 87.88 dB.

4.4. Energy

As mentioned eai#r in Chapter 1 of this report, rolling power cuts in the Gaza Strip, which
occur from 12 to 18 hours daily, have led to a very unpredictable and discontinuous supply.
Accordingly, the current power supply the households targeted in this pildtas been
designed to cope with the constraints of the power supply in Gaza.

The existing power supply options in teevensub-projects sites include mainly an external
supply from the Gaza Electricity Distribution Corporation (GEDC@rgtfdom privatediesel
generatos, wherethey pay about 4 NIS per one kiney consumdrom these generatorsand
on-site generation fronsmall PV solar systemsth smallcapacitiedo cover theoperation of
lights and/or some other devices that consume little mywduring power blackoutssome of
these houses also use UPS batteries to store energy to be used during power cuts.

4.5.Employment andlivelihood

Unemployment in the Gaza strip has been persistently high. According to percentage
distribution of labor force participants, the general unemployment rate was 48.2% among
labor force participants. The working youth in the Gaza Strip engages is somevidandif
economic activities. Most employed young persons in the Gaza Strip work in trading, followed
by services and industry (PCBS, 2018).
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Temporary employment is dominant in the Gaza Strip. Many jobs are characterized by daily
wages and shosterm contrects. In 208, the average daily wage recorded for wage
employees in the Gaza Strip was 62.6. Mihough 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, givenelatively high prices for basic commodities as a result of blockade and several
economic restrictionsThe poverty rate is considered to be growing amongst Palestinians in
the Gaza Strip that the poverty rate in Gaza reached 53.6% by 2017, while thealesty

rate reached 33.8%.

In addition, the public sector employees in th@aza Stripare sometimesfacing severe
financialsituations due to delay or nepayment of salarieas a result of the instability of the
political situation.

4.6.Historical andCultural Heritage

The archaeological sites and historical buildings in the Gaza Strip vary between monuments,
mosaic sites, mosques, churches and othBased on desk study review anliservations

from the conducted site visitst is confirmed that no traces of archaeologicaldacultural
heritage have been fouhat the proposed project sites
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5. Public Consultation and Grievance Redress Mechanism

The following sections will discuss the stakeholders' identification, engagement and
consultation, including the main concerns that were raised during the different consultation
activities. The sections also discuss the grievance redress mecHanitns project

5.1. Public Consultation

As part of the ESMP, many activities were caraetlto ensure the adequate engagement of
stakeholders. The first step of this process was the identification of project Stakeholders.
Stakeholders may include locally affected community groups or individuals and their formal
and informal representativesiational or local public authorities, civil society ammmunity-

based organizations and groups with special interests. Then, the identified stakeholders were
approached and engaged as discussed hereafter.

Stakeholders ldentification

In order to capture stakeholders, who are directly or indirectly affected by the project
(projectaffected people) along with other relevant stakeholders, two approaches were
adopted as follows:

- ldentification of stakeholders based on geographical location: theseidacthe
neighbors of the sulprojects sites who might be affected by the project during
different phases.

- ldentification of stakeholders based on their interest and influence: these include the
projectbeneficiaries T household$, as well as nationalyblic institutions concerned
with the project, e.g. PENRéd GEDCo

Stakeholders Engagement and Consultation

In order to ensure the proper engagement of the identiffebject Affected Person® AP
and other relevant stakeholders, the key consultatiativdties during the course of the study
included individual meetingaind a stakeholders' consultation workshop

T Individual Meetings

The beneficiariesvere approachedat their householdghrough individual meetinggaking

into consideration social distancing. During these meetitigs, sub-project components
locations and baseline conditions of the proposed sites were reviewed. The general opinions
and concerns from the interviewed personnel were incorporated asidr@ssed within this
report. The main issue that has been raised during these visits was the need of urgent
implementation of the project during summer season, as the peak of PV solar systems
production is reached during July and Augiisie feedback, coments, and concerns of each
interviewee are summarized in Tablebh

Moreover, neighbors of the sites who are expected to experience nuisance from heat and light
reflection from the installed PV systems during operatiofirom noise generated during the
implementation of the systemmwere also approached through intervieWSee Table 4).
Photos during different meetings are attachedAinnex3.
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Table 51: Summary of the Key Stakeholders Meetings and Outcomes

ESMP ReporRevolving Fund

Person

| Site | Location | Date

| Issue Discussed

Main Outcomes/Concerns

Project beneficiaries

- The site conditions in terms of
available area, existing utilities,
and biological resources.

Alaa Al Baraasi| HH1| Gaza July 12, | - The existing energy sources at | - The household depends on electricity from the public grid
Owner of HH1 2020 the household. (GEDCo) with rolling power cutsat can reach 12 hours per day,
- The site conditions in terms of | well as electricity from an external private diesel generator, for
available area, existing utilities, | which the household may pay about 1,000 NIS per month.
and biological resources. - No biological resources are found to be affected by the project
activities.
- The proposed PV systamill be installed on existing concrete
columns on the roof and none of the objects found on the roof,
which include Water tanks, small scale PV system, solar water
heater and four fixed satellite dishaseeds tobe relocated or
removed.
Alaa Al Baraasi| HH2 | Gaza July 12, | - The existing energy sources at | - The household depends on electricity from teblic grid
Owner of HH2 2020 the household. (GEDCo) with rolling cutd at least 1zhours/day.A UPS battery is
- The site conditions in terms of | used to store energy to be used during power cuts for lights ang
available area, existing utilities, | devices that consume little power.
and biological resources. - No biological resources are found to be affected by the project
activities.
- The available area for the proposed PV installations is sufficie
and none of the utilities/objects found on the roof, which include
water tanks, solar water heater and two fixed satellite dishes,
needs to be relocated or removed.
Nazmiya Akila | HH3| Gaza July 12, | - The existing energy sources at | - The household depends on electricity from the public grid
Owne of HH3 2020 the household. (GEDCo) with rollingutsof at least 1zhours/day.A UPS battery is

used to store energy to be used during power cuts for lights anc
devices that consume little power.

- No biological resources are found to be affected by the project
activities.
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Table 51: Summary of the Key Stakeholders Meetings and Outcomes

ESMP ReporRevolving Fund

Person

Site

Location

Date

Issue Discussed

Main Outcomes/Concerns

- The available area fahe proposed PV installations is sufficient
and none of the utilities/objects found on the roof, which include
satellite dishes, needs to be relocated or removed.

Jaber Abu Safig
Owner of HH4

HH4

Beit
Lahia

July 12,
2020

- The existing energy sources at
the household.

- The site conditions in terms of

available area, existing utilities,

and biological resources.

- The household depends on electricity from the public grid
(GEDCo) with power cuté more thanl2 hours per day, as well a
electricity from arexternal private diesel generator, for which the
household may pay abo@00-400NIS per monthA UPS battery is
also used for emergencies when none of the other sources is
available.

- No biological resources are found to be affected by the project
activiies.

- The proposed PV systamill be installed on existing concrete
columns on the roof and none of the objects found on the roof,
which include some plants in movable containerseds tobe
relocated or removed.

Adel Al
Habbash
Owner of HH5

HH5

Deir Al
Balah

July 15,
2020

- Theexisting energy sources at
the household.

- The site conditions in terms of
available area, existing utilities,
and biological resources.

- The available sources of energy include, along with the electri
from the grid, an externglrivate diesel genertor that provides
the household with electricity during power cuts for about 4
NIS/kw.

- Electricity from the grid is unstable and the voltage fluctuates.
- No biological resources are found to be affected by the project
activities.

- The available areaf the proposed PV installations is sufficient
and none of the utilities/objects found on the rqafhich include
water tanksheeds to be relocated or removed.

HY
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Table 51: Summary of the Key Stakeholders Meetings and Outcomes

ESMP ReporRevolving Fund

Person Site | Location | Date Issue Discussed Main Outcomes/Concerns
Ghazi Al HH5 | Khan July 16, | - The existing energsources at | - The household depends on electricity from the public grid
MajaidaOwner Younis | 2020 the household. (GEDCo) with rolling cuts from-18 hours/day A UPS battery is
of HH6 - The site conditions in terms of | used to $ore energy to be used during power cuts for lights and
available area, existing utilities, | devices that consume little power.
and biological resources. - The household is about 300 m away from the sea and thus,
special concern should be given to the durability of the system
components especially in terms of corrasitesistance, given the
high levels of salinitand humidity of the seaside
- No biological resources are found to be affected by the project
activities.
- The available area for the proposed PV installatiossificient
and none of the utilities/objects found on the roof, which include
water tanks, needso be relocated or removed.
Osama Al HH7 | Khan July 16, | - The existing energy sources at | - The household dependmly on electricity from the public grid
Najar Owner of Younis | 2020 the household. (GEDCo) with rolling cuté about12 hours/day.
HH7 - The siteconditions in terms of | - No biological resources are found to be affected bypghgect
available area, existing utilities, | activities.
and biological resources. - The available area for the proposed PV installations is sufficie
and none of the utilities/objects found on the roof, which include
water tanks, a solar water heater and satellite dish, needs to be
relocated or removed.
Neighbors of the sukprojects sites
Neighboss of HH1| Gaza August | -The impact of the subroject on | - None of the neighbors of HH1 have any problem with regard
HHL 18, the neighbors of the project site | the project constructioror operation.
2020 during operation and the impactg - The area is familiar with such projects.

during construction.
- GRM process and available

complaintschannels.

H ¢
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Table 51: Summary of the Key Stakeholders Meetings and Outcomes

ESMP ReporRevolving Fund

Person Site | Location | Date Issue Discussed Main Outcomes/Concerns
Neighbors of HH2| Gaza August | -The impact of the suproject on | - Theneighborsof HH2believe that the benefits of sugbrojectare
HH2 18, the neighbors of thgroject site | much more important and significant than any expected local
2020 during operation and the impactg short term nuisance.
during construction. - Ahmed Ajour, one of the site neighbors, stated that he has alre
- GRM process and available installed a PV solar system for his house and he is encouraging
complaints channels. people to do spgiventhe great benefits of such systems on ene
security.
Neighboss of HH3| Gaza August | -The impact of the subroject on | - None of the neighbors of HH3 have any problem wébards to
HH3 18, the neighbors of the project site | the project construction or operation.
2020 during operation and the impactg - Abu Ra'fat Kuhail, one of the site neighbors, is thinkingakihg
during construction. part in the projecto installa PVsystemfor his housegiven the eas)
- GRM process and available payment mechanis.
complaints channels.
Neighboss of HH4 | Beit August | -The impact of the subroject on | - None of the neighbors of HH4 have any problem with regard
HHA Lahia 19, the neighbors of the project site | the project construction or operation.
2020 during operation and the impactg - Alaa Alsheikh, one of the site neighbassthinking of taking par
during construction. in the project to install a PV system for his hougi&ren the high
- GRM process and available specifications of the provided system components.
complaints channels.
Neighboss of HH5| Deir Al | July 15, | -The impact of the subroject on | - The area is familiar with such projects; some households in
HHb and a Balah 2020 the neighbors of the project site | area, including the interviewee, already have installed PV syst
community including heat and light reflection and no problems or impacts were encountered and no compla
leader during operation and the impactg were recorded
duringconstruction - The residents of theuildings to the South of the building with P
- GRM process and available installations in the area did not experience any nuisance from h
complaintschannels. and light reflection.
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Table 51: Summary of the Key Stakeholders Meetings and Outcomes

ESMP ReporRevolving Fund

Person Site | Location | Date Issue Discussed Main Outcomes/Concerns
- The residents believe that the benefits of symbjectare much
more important and significant than amxpected local and short
term nuisance.
Neighbors of HH6| Khan August | -The impact of the subproject on | - None of the neighbors of HH&ho live to the north and the sout
HH Younis | 20, the neighbors of the project site | of the site, have any problem with regards to the proje
2020 during operation and the impactg construction or operation.
during construction. - Theneighborsof HH6believe that the benefits of sugbrojectare
- GRM process and available much more important angignificant than any expected local a
complaints chanels. short term nuisance.
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1 Consultation workshop

As part of stakeholders' engagement timis project, a public consultation meeting was
conducted onJuly8, 2020 at PENRA office in Gaza Citfie meeting was conducted to explain
about the project components and its environmental and social requiremeAtisout 14
people attended the meeting, with represetivges from PENRAthe beneficiariesand the
ConsultaniSee Annex for the list of participantand photos during the workshg@®

At the beginning of the meeting, Erfgabian Odetthe project manageat PENRArovided a

brief description of theESPIProject objectivesand components, with focus on the revolving
fund component, where he discussed the activities under this component as well as the its
main features and prog'hen, Eng. Odeh addressed the payimaechanism, through which

the beneficiaries will pay badke capital costs in monthly installmentsat will be made
towards a revolving fund which will be used to install more solar systfemadditional
customers.The available systems' capacities apecifications were also highlighted.

This presentation was followdny a summary of th&VB and the national environmental and
social requirements, provided by Ms. Lina Lahldbatironmental & Social Specialist at
PENRAwhere she discussed the propose8MP and some of ttamticipated environmental

and social risks and impacts. Later, the participants were introduced to the stakeholder
engagementctivitiesand informed about the grievance redress mechanism thatvailable

to address the complaints, apons and suggestions related to the project

The last part of the meeting was dedicated for the discussion of the participants concerns
and/or expectations associated with the Projeas well as the conducted information
disclosure activitiesAll concens, comments and recommendations raised by the participants
during the discussions as well as PENRA response to thesergsiare illustrated in Table 5

2. These concernwere constered and addresseduring the preparation ofhis ESMP.

Tableb-2: Keyssues raised during the consultation meeting

Comments/concerns Response
Hazar El Helodrepresenting HH3 Eng.Hussain Al Nabih
Under what conditionshe beneficiaries willosethe | Any  manipulation of  any
warranty on the system installations? component of the system will en

the provided warranty.

Eng. Raed\bu Alhaj

In case of system failure ¢
malfunction of specific parts
customers should contact th
contractor or therespondent staff
at PENRA. Otherwise, the systen
not warranted anymoe.

PENRA will conduct monitoring si
visits during the operation phase
ensure that the system is bein
operated under good conditions
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Comments/concerns

Response

Ghazi AMajaida-HH7

Can we choose another system with differe
capacity at this stage? Would changing from a
kwp system to a 5 kwp be considered if one neec
add more loads?

Eng.Raed Abu Alhaj

System capacity is selected bas
on the electricity consumption o
the cudomer; i.e. the connectec
loads, its status, and its type
terms of energy savingroperties
Moreover, according to the
conducted site visit the loads to b
connected are for one departmen
in case more loads/department
are to be connected, theanother
site visit should be conducted.
Any change on the system shoy

be considered during the
preconstruction phase.

Adel AlHabashHH5 Eng. Fabian Odeh

Could the beneficiary increase the capacity of | Any change on the syste

system after two years of its installation?

components should be considere
during the preconstruction phase
Once the system is indted,
nothing should be changed, or th
customer will lose the provide
warranty.

Alaa Al Barasi-HH1and HH2

Batteries are the most susceble to breakdown
among other componenti the PV systemyet the
batterieswarranty period is the minimum under th
project

Eng. Fabian Odeh

1 Only high guality batteries will bej
provided and installed.

9 Increasing the warranty perio
will significantly increase th
total cost of the system.

9 Periodic check of the whol
system including the batterie
will be carried out by PENRA.

Jaber Abu Safi&dlH4

Coordination with GEDCo for the informati
disclosure would help in reaching larger numbér,
householdsA brief summary about the projecould

be attached to the monthly electricity bill issued

GEDCO.

How would the project deal with delayed salg
payments?

Eng. Hussain Al Nabih

The project is found to suppo
people in the Gaza Strip. If an
delay in salaries' payment occut
PENRAwill coordinate with the
bank to postpone accumulative
monthly paymeats once salaries
installedin the customeraccount;
the postponed payments will b
paid as aonce. This specifi
procedures to ensure that neither
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Comments/concerns Response
the customer nor the project wil
be negatively affected.

5.2. Grievance Redress Mechanism

The grievances related to the proposed activities for®heinstallationsor the different sub

projects (Householdgre limited to complaints frorthe surrounding communitieguringthe

different project phasesA grievance redress or complaints handglmechanismvas created

to ensure that PAPs have the access to a viable system to air grievances and to seek resolution
with no intimidation or coerciveness. The grievance system is also important for PENRA and
GEDCo to ensure they are aootable to complaints and that these complaints are handled
transparently and efficiently.

A grievance redress mechanism bagnestablished by PENR@ this project and it is being
used in coordination with GEDCdhe established GRM follows clear and smooth
administrative proceduresn orderto provide sufficient time andféort, and to optimizethe
complaints from the reception to completion or closuiiéhe following is a description of the
Grievance Redress Mechanism (GRM)se

Definitions:

1 Complaint is an expression of written or verbal dissatisfactby thecomplainant
to the complaints officer in thbeadquarter of theelectricity distribution company
in the Gaza Strip expressing his dissatisfaction with servidaraage caused to him
as a result of the implementation of the project.

1 Complainant A person or company who has suffered damdge to the
implementation of one of the components of the project oriitgplementation
mechanisms or results.

1 Complaints Officer Thecustomer service employaa GEDCo.

Procedures foreceiving and handling complaints:

The following procedures aim to regulate and facilitate the process of receivinigeamtiing
complaints in order to develop and provide better service to the looaimunity and rectify
any harm suffered by the affectguhrty as a result of thémplementation ofthe four sub

projectswithin the various procedureandregulations

First:Pre-complaint stage
The complainant should take into consideration when submitting the complairfbtteaving
things as they contributéo saving time and effort on the parties, which arefeltows:

1 The subject matter of the complaint is related to the components of the pr@adt
its implementation mechanisms or results.

1 The complainant has suffered direct or indirect damage resultiram fthe
implementation of the project.

SecondReceiving the complaint
ComplaintProcedure :

1 The complainant shall submit a complaint to the competent authority to receive
complaints in one of the following ways
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1. Personal attendance of the complairteat GEDCo headquarter.

2. Through the website of GEDQxy completing the complaint form attached in the
project dedicated pagenttp://eservices.gedco.ps/Complaint/

3. Telephone number of the GRM officer at GEDIB028 470 88

The complainant to attend and submit a complaint to the competent staff in the

complaints offices in GEDCo

If the complainant chooses to submit the complaint electronically via the website of

GEDCo, the computerized system will transfer the complaint electronically to the

competent employee in the company.

In case of telephone call, the complaint officer will receive and register the complaint

The complainant shall fill in the form approvedariting and signed or electronically

approved including all his data

The complainant shall attach any documents supporting the complaint if .any

The employee responsible for verifying the data submitted in the form and handing

over the complainant a folle-up ticket. In the event of filing a complaint through the

system, the complainant receives a number that can follow up the complaint by

telephone .

The competent employee to enter the data of the complainant and the content of the

complaint on the computézed system in the event that it was submitted in writing

or through the phone.

Accept or reject the complaint and refer it to the competent authority

T

The concerned employee shall inform the complainant of accepting the complaint or
rejecting it withinthree working dayfrom the date of submission of it as a maximum.
The competent officer shall refer the complaint to the competent authority to
consider the complaint.

The competent authority to which the complaint has been referred shdlmit the
resporsewithin ten working day$rom the date of receipt.

The relevant Complaints Officer shall inform the Complainant of the readingise of
response and the necessity of attending to receive the reply in person.

Third:Sudying the complaint and follomg-up
In the event of acceptance of the complaint, the competent complaints officer staly the
nature of the complaint and refer it to the competent authority as follows:

T
1

1

Validating the information and documents attached to the complaint.

Ask the complmant about any additional information about the complaint if
necessary.

Transfer the complaint to the competent authority.

The competent authority to respond to the complaint and provide support if
necessary.

The complaints officer of GEDE&lall inform thecomplainant of the response.

Fourth:dosing the complaint and preparing reports
The complaint shall be closed in one of the following cases:

1

T

If the subject of the complaint is not related to the componeoitshe project andhe
mechanisms of its implementation or its results.
After informing the complainant of the response and resolving the complaint.

op
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1 If the complainant asks to close the complaint or stop following it.
9 If an amicable resolution of the conght is reached.
9 If the complaint is deemed to be malicious.

Complaints shall be submitted as follows:

1 Monthly reportsto the Director General of the Project Monitoring Unit of theergy
and Natural Resources Authority.
1 Quarterly reportdo the World Banls competent authority.

Fifth: unsettled complaints:

1 In case the complaint officer does not receive the response after exhausting the
period mentioned above, the complaint is considered to be defective.

1 The faulty complaint shall be forwarded by the respiae officer to the Director
General of the Project monitoring Unit BENRAuthority for processing and follow
up, accompanied by recommendations asupgestions, provided that the response
shall be within a maximum period t#n working days

1 If the Drector General of the PMU does not receive any response regarding the
complaint after addressing the competent authority within a period®fen working
days the Director General shall refer it to the Head of the Energy Matural
Resources Authority faappropriate action.

Sixth:appeals process

Where the complainargt are not satisfied with the internal procedures for handling
complaints, the outcomes of the complaints or fany unhandled complaints, the
complainans haveNA 3K G2 NBFSNI GKSANI O2YLX LAyl G2

Once all possible redress has been proposed and if the complainant is still not satisfied then
they should be advised of their right to legal recourse.
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6. Potential Envonmental and Social Impaaad Mitigation

The main potential impacts that could arise from the different phases of the Project were
identified and their significance was assessed so that any potentially significant impacts can
be properlymitigated and monitored.

The identification and analysis of impacts consist of reviewing the design information
submitted by the Project Proponent BNRA in this case), in conjunction with the baseline
information of the project sites. Impacts from similagrojects are also examined so as to
identify potentially significant impacts on the environment and surrounding communities.

The key activities during theonstruction phase includthe site clearance, mobilization of
equipment, installation ofmounting structuresand PV panels, and the electrical connections;
while the main activities after the implementation of the system will include the normal
operation activities and the maintenance activities.

The affected environmental and social parameters were identified based on the
Envirormental and Social FramewofkESMFand the generic ESMP prepared for the project,
the public consultationsthe sites visitsand the experience of the consultant with similar
projects. Then, the significance of the identified impacts was assessed takimg i
consideration different factors including nature, magnitude, geographical extent, timing,
duration and reversibility of the impacitdentificationof potential environmental and social
impacts was facilitated by the use of the screening checklist giedhvin the project ESMFhe
checklist was filled for each sytivoject(See Annek); accordinglythe project environmental

and social category and the sigpecific impacts are determinedhere all of the seven sub
projects were found to fall under categoryvidth manageable adverse environmental and
social impacts

Based on the screening procedss eénvironmental and social element$ concernduring the
construction and operation and maintenance phases forséyeensub-projectswere defined
are summarized in Table® Detailed discussion of thexpected impacts on these elements
is provided under sections 6.1 and 6.2.

Table 61: Summary of the Environmental and Social Screening Results

Environment | Relev| HH1 HH2 HH3 HH4 HH5 HH6 HH7
al/Social ant
element guest
ons | 1 og| |oe| |oe&| |oe| |osl| |oe&| |oe
intheCM CM CM CM CM CM CM
ESMF
check
list
M | Biological 82
2 )
5 Resources Q9
%Airquality QL1 | x| - x| - | x| - |x]| - | x| - |x| - |x]| -
g,NoiseQuaIitleQx-x-x-x-x-x-x-
— | Land Use Q5 |- - |- - |- - 1-1 - 1-1-"1-1-1-1 -
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Table 61: Summary of the Environmental and Social Screening Results
Environment | Relev| HH1 | HH2 | HH3 | HH4 | HH5 | HH6 | HH7

al/Social ant
element guest
ons | 1 og| |os| |os| |oe&| |oe&| |o&| |oe
inthe | C C C C C C C
ESME M M M M M M M
check
list
Water Q4,
Resources Q7,
Quo, | | || 1 Ul
Q12
Hazardous
: Q6,
materlalsandngxxxxxxxxxxxxxx
waste
PublicHealthQ13,XX «| x Ixl x Ixl x Ixl x Ixl x I'xl x
Q16
Occupational
Q13,
Health andQ16xxxxxxxxxxxxxx
Safety
Employment | Q15 | x| - | x| - | x| - [x]| - |x| - |x| - [x]| -
Livelihood Q17,
Qs | | || Tl U
Energy Supply - [x| x | x| X |X]| X |X]| X |X]| X | X| X |X]| X
& Existing
8-servicesaanl4x- el T R I R R N I N I A
— | utilities
Protected
areas and Q2,
Cultural Q3 [ | L Ul
Heritage
Nuisance to
neighbors/nei
ghboring R I I e e e e el
properties

Responding to the impacts identification and assessment, detaileespéeific mitigation
measureswere identified and evaluated in order to avoid, reduce or remedy the impacts
associated with the project implementatiaiuring differentphases.

The following environmental and sociampactsand mitigation measureare specific fothe
sevensub-projects sites,with more discussion made for sipecific issues at each of these
sevensites

oy
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6.1.Environmental Impacts

6.11. Impacts on Air Quality

Based on the assessment of the baseline conditions of air quality as provided in gegtion
relation to theproposed project activitieat all subprojects sitesthe followinglmpactshave
been recognized

During Construction

The main sources of impact on air quality during constructetivities along with the
proposed mitigation measures adiscussed hereafter.

Impacts

Taking into consideration the extent and nature of project activities, where transporting
vehicles movement is limited ango excavationand backfilling worksill take place in
addition to the baseline characteristics of ginality in different sukprojects sites, where
vehicles movement on roads around the sites is taking place; it can be concluded that the
construction activities wilhot have significant impact on the air quality parameters all
seven sites

Mitigation measures

The following mitigation measuremre recommended for controllingmpactson air quality
during construction phase

9 Plan vehicle movements and do not overload vehicles to minimize exhaust emissions.

1 Control the speed of transporting vehiclesspecially for the sites withunpaved
accessoads,namely HH2, HH3, HH4, HH6, and Hiddselect transportation routes
to minimize dust impact on sensitive receivers.

9 Assure the use of wethaintained mechanical constructi@yuipment.

1 Comply with relevant local emission standards from vehicles and heavy equipment
where available and applicable

Residual Impact

The impacts on air quality from dust and construction vehicles emissionseatected
spatially to the areaslirectly close to generation and decreasing significance with distadce
After the implementation of the mitigation measures, the impacts on air quality during
construction in all subprojects sitesare considerednegative shorterm and with low

significarce.

During Operation and Maintenance

The main sources of impact on air quality duraggeration and maintenancactivities along
with the proposed mitigation measures are discussed hereafter.

Impacts

The operation of the project will not produce any po#lats or greenhouse gases. Rather, it
will have a positive indirect impact on the air quality as the solar energy will replace and/or

o
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reduce theuse of other energy sources that have largepact on theair quality, i.e. the use
of PV solar systems some ofthe subprojects sites will reducéhe effective load of the
emergency diesel generators and thwdl reduce fuel consumption and greenhouse gas
emissions as a result.

Mitigation Measures

No mitigation measures are required

Residual Impact

The inpact on ai quality during the operation and maintenanphase is assed gmsitive
longterm impact withmediumsignificance given the small scale of the sphojects.

6.1.2. Impacts on Noise Quality

The relevant baseline information for this sectiorpiesented in Sectiod.3. Based orthe
assessment of baseline findings in relation to the proposed project activities, the following
impactshave been identifiedluring different project phases.

During Construction

The main sources of impact arise quality during constructioractivities along with the
proposed mitigation measures are discussed hereafter.

Impacts

Mostly, the construction phase for alubprojectswill include noise generating activities
associatedwvith operation of machinerytransport of materials in trucksand installation of
mounting structures and PV modules specially when working on the.rbofgeneral, the

impact of construction noise deperdn the proximity of the construction activitiés noise
sensitive receptors (NSRs), including residential areas, schools, worship places, clinics and
hospitals.

The assessment of the baseline noise conditions in each site revealed thatrtbataoise
levek at the majority of the project siteare relativelyhigh (7075 dB)due totheir proximity

to heavytraffic roads It is expected that the construction activities will add up more noise to
the existing levels to reach about 85 dB during some activities.|8uels of noise exceed the
PalestiniarOutdoor NoisestandardgPS 48-2005) and WBG/IFC guidelings dB day time

45 dB night time forresidentialareag. These impacts, however, aanticipated to cause
temporary and local nuisance

Mitigation Measures

The following mitigation measuresearecommended for controlling noise impaatsring
construction phase

1 Comply with Palestinian Labor Law regarding provision of protective hearing devices
and appropriate safety equipment to workers on construction sites, where
construction works are expésd to produce noise over an appropriate level.

1 Apply OSHA 1910.95 (a) and OSHA 1910.95 (b) regarding exposure periods to different
noise levels.
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1 Provide welmaintained construction vehicles and machinery, in order to minimize
noise.

1 Prohibitoperating heavy or noisy machinery between the hours of 6:00 pm (18.00)
and 6:00 am during working days and all day during Fridays or designated local
holidays (unless the public will be best served during these hours and approval has
been provided by lodggovernment beneficiariesand surrounding residents).

Residual Impact

The residualmpacts from noise during construction in ailb-projectssitesare considered
negative shorterm and withlow significance given that the impacts are reduced with the
application of the mitigatiormeasures stated above and that the existing noise levels are
already high.

DuringOperation and Maintenance

Positivelongterm impactswith low significanceon noise quality are anticipated during the
operationand maintenane of the project.

6.1.3. Hazardous Materials and Waste
The followingimpactsof hazardous materials and wadtave been identifiedluring different
project phases.

During Construction

The main sources dfazardous materials and wastiegring constructioractivities along with
the proposed mitigation measures are discussed hereafter.

Impacts

No major hazardous materials and waste are expected to be generated during the
construction of different sulprojects. The hazardous materials during construction are
limited to chemicals from accidental damage or spillage of PV cells abaft@ries, such as
lead, cadmium, and acids.

Mitigation Measures

The following mitigation measures are recommended for controlling impaictsazardous
materials and waste during construction phase

91 Identify supplierdor different components of the PV dgm (PV panels, inverters and
batteries)of ISQor best industry standardompliant products

1 Provide all necessary PPEs for handling hazardous material depending on type and status
of material.

1 All workers should be familiar with hazardous waste warniggss

i Storage, collection, transportation, recycling/reuse, and disposal of the product waste
should be done carefully according to the Hazardous Waste Management Plan attached
in Annexe.

Residual Impact
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The residual impacts from hazardous material and waste during construction of all project
sites are considereghortterm, negative anaf low significance

DuringOperation and Maintenance

The main sources dfiazardous materials and wasturing operation and maintenance
activities along with the proposed mitigation measures are discussed hereafter.

Impacts

The onlyhazardous materialef concernduring operation and maintenance of the PV solar
systems are heavy metals, such as leadmium and acids preent in PV panelmanufacture

and storage batteries, as well as waste of electrical appliances, and scrap metals. Therefore,
the endof-life disposal of storage batteries and the solar panels when they fail to perform
efficiently could be a source of rigk the environment

Any waste generated from theub-projects, before, during and after installation must be
disposed of at the EQdesignated disposal site. The storage batteries are estimated for
replacement every three years. Currently, there are no legislations in the Gaza Strip to guide
the disposal/ recyclingf these hazardous materials, the private sector, however, works on
collecting the wasted batteries for recycling. Many snmalvate workshops collect the
batteries for 1015 NIS for each battery and then recycle them. If the battery waste is not
collectad by the private sector, then it should be disposed in the hazardous vaesignated

area in authorized landfills, which is currently available in Juhr Al Deek Landfill in Gaza City.

Decommissioned solar panels have a very high negative impact on therenent due to

the presence of some heavy metals used in their manufacture. They thus constitute hazardous
waste and must also be disposed of under guidance from the EQA in the hazardous waste
designated area in Juhr Al Deek Landfill.

Mitigation Measures

The following mitigation measures are recommended for controlling impattsazardous
materials and waste during operation and maintenance phase

9 Dispose packaging and construction waste at approved waste management sites using
registered transport service

1 Provide aemporary storage facility to contain disposed storage batteries and solar panels
ahead of final disposal to EQA approved facility

9 Contract with recycling workshops/facilities capable of handling battery waste.

9 Storage, collection, transpottian, recycling/reuse, and disposal of the product waste
should be done carefully according to the Hazardous Waste Management Plan attached
in Annexo.

Residual Impact

The residual impacts from hazardous material and waste duegation and maintenance
of all project sites are considerdahgterm, negative andf mediumsignificance
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6.2. Socieeconomic Impacts

6.2.1.Impacts on Energyupply

The relevant baseline information for this section is presented in SedtibrBased orthe
assessment of baseline findings in relation to the proposed project activities, the following
impactshave been identifiedluring different project phases.

DuringConstruction

The main sources of impact @mergysupplyduring constructionactivities along with the
proposed mitigation measures are discussed hereafter.

Impacts

Potential impacts on electricity supply during constructame almost limited to temporary
interruptions in electricity services during reallocation of electrical connections to
accommodate the new system.

Mitigation Measures

The following mitigation measures are recommended for controlling impactslectricity
and energy during constructiqgrhase

1  Work efficiently and within an expedited schedule for implementatbnonnections
reallocation.

1 Provide emergency services in a timely manner in coordination thiéthousehold
owner.

Residual Impact

The residual impacbn energy and electricitgupplyduring constructioris consideredas a
negativeinsignificantshort term impact

DuringOperation and Maintenance

The main sources of impact energyduringoperation and maintenancactivities along with
the proposed ntigation measures are discussed hereafter.

Impacts

The anticipated longerm impacts of the project during operation include increaseergy
independence andecurityin case of conflictionger hours ofavailablepower supply and
cleaner andcheaper alkernative toprivate standby generators The proposed systems are
designed with sufficient capacities that will covlee basicenergy needs ahe households

The impact orenergy and electricitgluring the operation phaseaking into consideration
periodic and adequate maintenance and cleaning of the new PV systeassed apositive
longterm impact with high significance
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6.2.2.Impacts on Existing Utilities and Services

The relevant baseline information for thisction is presented in Sectiohl Based orthe
assessment of baseline findings in relation to the proposed project activities, the following
impactshave been identifiedluring different project phases.

During Construction

The main sources of impact a@xisting utilities and serviceduring constructionactivities
along with the proposed mitigation measures are discussed hereafter.

Impacts

Potential impacts on existing service utilities during construction inctbhdenterruption of
services due to relation or damage of some utilities that are found on the roofs of the
housesincluding solar water heaterssatellite dishesand water tanks (See section 4.1.).
However, given the available space on the target roofs and the method of implementation,
i.e. the installations will be placed on the roof surface or on concrete columns found on the
roofs, no utilities or services are found to be affected as none of them will be relocated or
removed.

Mitigation Measures

If any utilities and/or service amccidently affected during construction works, urgeepair
the damage done to existing facilitiesfiould be consideredf repair is not possibl¢he
damaged itemshould be replaced

Residual Impact

The impacts on existingervices anditilities duringconstructionof PV installations in the
sevensitescan becompletely avoidedf the construction activities are properly implemented
Therefore, the residual impact following the implementation of the proposed mitigation
measures is considerexs anegaive insignificantshortterm impact with low significance

DuringOperation and Maintenance

No impacts omxisting utilities and servicés any of the four suprojects sitesre anticipated
during the operation and maintenance of tpeoject.

6.2.3. Impacts on Public and Occupational Health and Safety
In relation to the proposed project activities, the followimgpacts have been identified
during different project phases.

During Construction

The main sources of impact @ublic andoccupational health and safeturing construction
activities along with the proposed mitigation measures are discussed hereatfter.

Impacts

Potential impacts on public and occupational health anetyafluring construction of PV
systems could includehyscal haards from falling and injuriegsks fom movement of heavy
machinery, and pysical hazards from contact with hazardous material.
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Impact on health and safety of workers and the public is of high priority during construction
period. Workers are paidularly susceptible to impacts from working from height, gitfeat

the PV installations in theevenhouseholdswill be rooftop installations More specifically,

the installations at HH2 and HH4 will be placed on existimgrete columns on the rodkat

are also close to the roof edge

On the other handasconstruction activies will take place residential areaspublic are also
susceptible tesafety risks during construction activities.

Mitigation Measures

The folowing mitigation measures are recommended for controlling impaat&orkers and
public occupational health and safety during construction phase

9 The contractor shalPrepare, submit and implemeritealth andsafety plan(OHS)for
PENRApproval prior tostarting any project activities.

1 The contractor shall prepar@n Emergency Respongdan (ERP) in coordination with the
relevant local authoritiesThe ERP should includiear procedures foevacuationsevere
weather, lockdown, medical emergency,fire emergency, hazardous materials
managemen, and workingduringpandemic; the ERP should also include information
aboutthe public emergency services.

1 Comply with the Secondary Legislations associated with the Palestinian Labor Law,
particularly the Ministerial Cabinet Order No0.49, Year 2004 about protection measures
from work risks and illnesses and Guidelines No.1, year 2005 on provision of precautionary
measures to protect workers at construction sites.

1 Allworkers shall be insurdwy the contractor for any potential work accidents and injuries
according to the Palestinian Labor Law.

1 Provide adequatepersonal protective equipment (PPE) includihgrd hats, safety
goggles, and other appropriate safety equipment to protect workesmfinjury.

1 Provide first aid kits on construction sites and ensure the presence of personnel with the
minimum first aid skills at construction site all times.

1 Respect all safetyneasures required foworking on rooftops Apply the OSHA roofing
works measwes (OSHA 29 CFR 1926.502 (j) (7)) during the installation afopp@V
systems.

1 Take appropriate measures to prevent unauthorized persons from entering the work area
and construction sites, particularly children. Provide guards when and where it is found
necessary to provide adequate security of the work and protection of the public.

1 ForHH2 and HH4s well as the other sites when working near the roof edgequired
I NP 2 Bkoddbé uskdA Tinkit is tobe installed and maintainedonsistent with the
manufacturer's instructions

The above mentioned impacts and mitigation measures cover the potential impacts and

mitigation measures for thesevenspecific sites during normal conditions. However, some

specific measure should bemrsidered during the current Covi® pandemicalthoughno
cases havébeen reported inside the Gaza Strip, excémt 74* cases thatwere recorded
among thequarantined arrivals up to date, who were isolated in special quarantine centers.

1 The Palestinian Ministry of Health, July 20, 2020.

np
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The virus thatauses COVADO is mainly transmitted through droplets generated when an
infected person coughs, sneezes, or exhalsse can be infected by breathing in the virus
whenwithin close proximity of someone who has COY®) or by touching a contaminated
surface and therhis/hereyes, nose or mouthTherefore, in order to ensure the safety of the
public and the workers during the construction activities, the followspgcific measures
should be considered:

1 Ensurefrequent, sustained hand washing and use of hand sanitizers. All of the
installations crewsshould refrain from shaking hands or other clopeoximity
interactions.

1 Disinfect frequently touched surfaces on the job site after installation such as the
electrical panel, ladders, and solar equipment

1 The number of installershould bereduced in order to practice social distancing.

Residual Impact

The impacts on public and occupational health and safety during construction cannot be
completely avoided butheir chances and magnitude can be minimized with the application
of mitigation measures, given that accidents may still potentially oc@inerefore, he
residual impact is considered ag@gative shorterm impact with low significance.

DuringOperation and Maintenance

The main sources of impact grublic and occupational health and safatyring operation
and maintenanceactivities along with the proposed mitigation measures are discussed
hereafter.

Impacts

Potential impacts on occupationaéalth and safety duringperation and maintenance of PV
systems include the risk on engineer/technician health during thentenance oPV modules
and related inverterand otherelectricaldevices(i.e. electric shocksand the maintenance
of batteries In addition to physical hazards from falling and injuridae to mechanical
reconstructionworks.

Mitigation Measures

The following mitigation measures are recommended for controlling impacteccupational
health and safety during operation and maintarce phase

1 Training of thesystems owners at each househadt the basic instructions for the
operation ofthe systemand related inverters and other electrical devices

1 All maintenance activities should be done through qualified engineetestthician/s

1 Power supply connections and breakers should be kept secure against unexpected restart
and a warning label must be attached against restarting.

9 Protective devices must be serviced regularly according to the manufacturer's
instructions.

1 Looseconnections and scorched cables must be removed immediately.
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1 The system control room/cabinet must contaall safety measuresuch adirefighters,
free of flammable materials/entilation,andunder the eyes of safety guards.

1 A drawing on thecontrol room/cabinetshall provide warning about safety hazards, e.qg.
smoking, acid handling, etc. as well as emergency shutdown procei&sabic)

Residual Impact

The residual impact on occupational health and safety during opeatic

maintenance of the project is considered asegative shorterm impact withow
significances.2.4. Impacts on Employme#t Livelihood

The relevant baseline information for this section is presented in SedtimrBased orthe
assessment of baseline findings in relation to the proposed project activities, the following
impactshave been identifiedluring different project phases.

DuringConstruction

The main sources of impact a@mploymentduring constructionactivities are discussed
hereafter.

Impacts

It is anticipated that the construction activities will create job opportunities for the local
community and will provide a temporary saer of income over the construction period.
Installation crews will mainly be local skilled and sekilied labors from the Gaza Strip.

The impacts on employment during construction from allib-projects componentsare
considered of aemporary low signifiant positive impacdue to the limited number of
workers who will be involved

DuringOperation and Maintenance

The main sources of impact @mploymentduringoperation and maintenancactivities are
discussed hereatfter.

Impacts

On the longer term dring the operation phaseahe solar installations will help to stabilize
electricity supply to beneficiary households, while making use of an abundant raw material
sunlight. This could result in cost savings, improved standard of living, and increased
household income.

However,some ofthe projectbeneficiarieswho are public sector workersjight be affected

by salaries disruptions; i.éelay, cut off or norpayment of their salaries. In such cagejo
specific procedures are in placiae project wil indirectly be a sourceof additional fiscal
burders as these employees have to pay their monthly installments for the project. This issue
was one of the main concerns raised during the consultation workshop.

Mitigation measures

In order to mitigate the impact of such disruptions on the project beneficiaR&NR Awill
coordinatewith the WBto provide gecific procedureso be followedto ensure that neither
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the beneficiariesnor the project will be negatively affecteciamely PENRA will apply the
following actions:

1 System capital cost will be paid back in intergse monthly installments through
local banks.

1 The monthly installment will not be automatically deducted by thenk, rather
PENRA will control the amount to be paid modtzxmonth for all beneficiaries.
Therefore, in case of salaries delay or-offf PENRA will contact the local bank to
delay payments or deduct smaller amounts.

1 Installments payment could be resahded case by case to correspond with the
specific situation for each case.

Residual Impact

Theimpactof the projecton public sector employeeduring operationis consideredo be a
shortterm, negative low significant impact

Table 62 summarizes the efironmental and soclampacts of the project. It provides
the duration and time scale of each impact as well as the residual impact after the
implementation of the proposed mitigation measures.

Table 62: Potential ImpastSignificance

Issue Phase Time Residual Impact
scale
: Short Negative with low
Construction o
Air Quality term significance
m 0&M Long Positive withmedium
2 term significance
3 . Short Negative withow
=} Construction S
3 . . term significance
® Noise Quality — ;
=1 0&M Long Positive withlow
gf term significance
[9)]
A , ,
& . Construction| >"°'t Negative with low
n Hazardous Materials and term significance
Waste 0&M Long | Negative withmedium
term significance
Construction Short Negatl_v_ea nd
0 EnergySupply term insignificant
8. 0&M Long Positive withhigh
3 term significance
(@]
S . ,
5 - N Construction Short Neggtlyg with low
3 Existing Utilities and term significance
o Services
73 o&M
&
3 Public and Occupational . Short Negative with low
Construction S
Health andSafety term significance

ny
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Table 62: Potential ImpastSignificance

Issue Phase Time Residual Impact
scale
0&M Short Neggtl\(g with low
term significance
. Short Positive with low
Construction L
. term significance
Employmentand Livelihood ——
Short Negativewith low
o&M o
term significance

7. Environmental and Social Management Plan

The Environmental and Social Management Plan (ESMP) is a combination of the proposed
mitigation measures for the anticipated impacts and the monitoring plan, which is designed
to: 1) ensure that the prediction for the impacts is accurate and 2) assurdhbahitigation
measures are implemented and they are effective in performing the objectives. The
monitoring plan includes the monitoring activities (How?), the responsible party for
monitoring (Who?), and the frequency of monitoring (How many?).HBEIRs designed to

cover the different phases of the project.

The generated ESMP is mainly built upon B&MVF and thgeneric ESMP prepared for this
project, and adjusted/updated, where required, based on the findings of the data collection
and impact assessent processes for this assignment.

The ESMP provided in Tablel 1ists the main expected impacts in all spbojects sites.
Mitigation measures to be implemented during the construction and operational and
maintenance phases aralso listed. Environmentahnd social mitigation and monitoring
actions are presented in a matrix format. The matrix includes an identification of the issues,
mitigation measures, and responsibility for executing the mitigation measures and monitoring
actions.

7.1.Contractual commitments of the ESMP

The ESMP is designed to monitor the effectiveness of the idmhtifitigation actionsduring
and after constructionThis ESMP should be incorporated in the bidding documtente
issued to contractors, anshouldalso be part of the awarded contracts to these contractors.
Moreover,the environmental and social clausisthis ESMRo be included in the TRs and
tender documents includingodes of conduct, coordinatigmonitoring, andreporting.

7.2.Responsible Parties

Mobilization and Construction Phases

A Supervision Engineer from PENRAwill be responsible for managing this plan and for
periodic monitoring of the environmental and social aspects and overall compliance with the
mitigation measures of this plan during the construction phase.

LG Aa GKS O2yaidNHzGAz2y Quliy foNdkeOrito2abidoudt/alhtbe¢ w! / ¢ h w
constructionrelated mitigation measures listed in this report; when planning and during the
construction phase. And it is th8upervision Engine@ad NBalLR2yaAoAfAde G2

n o
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document any changes in scopktlee proposed project from any of the terms and conditions
stated in this report. Both the CONTRACTORtl@d&upervision Engineer from PEN&RA

the primary responsible parties for the mitigation and monitoring tasks dwargstruction;

and both shall adhere to informing and coordinating with all applicable stakeholders with
relevance to their corresponding mandates.

The CONTRACTOR shall read, consider, and comply with the ESMP for this project. The
CONTRACTOR shall act oesbly to provide notification of CONTRACTOR'S schedule to
enable theSupervision Engine¢o carry out his responsibilities.

The CONTRACTOR shall designate an environmental and social coordinator. This individual(s)
shall have good general knowlige of environmental and social issues that are included in
Table 71. This individual(s) shall be responsible for:

1 Coordinating the CONTRACTOR'S work related to compliance with environmental and
social mitigation measures.

1 Working closely with theSuperwsion Engineetto ensure that the CONTRACTOR
adequately understands the potential impacts, mitigation and monitoring
requirements for implementation.

1 Working closely with theSupervision Engineeo ensure that the CONTRACTOR
modifies or inorporates necessary mitigation actions and monitoring plans to reflect
on-site field conditions.

1 The cost of mitigation measures and monitoring activities will be part of the contract
of the project and it wilbe paid by the contractor.

Operational and Miintenance Phase

Mitigations measures in the ESMP that are beyond the construction phase are not within the

021 2F (GKS /hbe¢w!/ ¢hwQa ¢ th&ldesponsibie peksénati 2t St & i
each householdIn addition the monitoring activitieswill be taken by PENRA/EQA. The

operational phase includes all O&M activities, which begin as soon g@sdjeet is handed to

the project owner. The cost of mitigation measures and monitoring activities will be part of

the yearly O&M budget for hospitahd clinics.

7.3. Reporting

Compliance monitoring will be conducted, using the specific measures relevant to, and
prescribed for the activities. The monitoring will also assess the general environmental and
social performance. Monitoring report should dam information with regard to
environmental and social compliance as well as any difficulty or outstanding works need to be
prepared using an environmental and social compliance checklist (See Annex

During construction phaséhe contractor will be responsible for submitting a daily report to
the supervision engineers at PENR? report should includaumber and type of@emplaints
and how they were resolvedny accidentgesulting chemical leakage and how they have
been resolvedhow and when the households are informed of any electricity interrupttons
when the public were informed of work schedules and management plarslhealth and

pn
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safety accidents, if any, and theesolution The supervision engineers at PENRAurn will

be responsible for submitting a weekly monitorirgport to the Project Monitoring Unit of
PENRAwho willreport to the Bankto notify it of the main findingsWhile duringoperation,
PENRAMU in coordinaton with EQA will be responsible for the preparation of monthly
reports for their recordsto be shared with the WB.
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Elementand e Execution Monitoring Monitoring Monitoring
Mitigation Measures o o Lo
Impact Responsibility Activity Responsibility Frequency
Construction Phase
Environmental Impacts
Air Quality 1 Plan vehicle movements and do n{ § Contractor Documentair Monitoring g Dailyq Work activities.
overload vehicles to minimizi quality CONTRACTOR
1 Minor impact due exhaust emissions. concerns Oversightg
to vehicle| T Control the speed of transportini Document SUPERVISION
movements. vehiclesgspeciallyfor the sites with complaints and ENGINEERENRANd
unpaved access roads, namely Hk how they were EQA
HH3, HH4, HH6, and HHindselect resolved.
transportation routes to minimize
dust impact on sensitive receivers.
1 Assure the use of wethaintained
mechanical constructior|
equipment.
1 Comply with relevanlocal emission
standards from vehicles and heay
equipment where available ani
applicable
Noise Quality 1 Comply with Palestinian Labdlaw | § Contractor Document Monitoring g Daily¢ Work activities.
regarding provision of protectivg noise concerns CONTRACTOR
1 Nuisance on hearing devices and appropriat Document Oversight; ENGINEER
workers and loca safety equipment to workers of complaints and PENRA and EQA
residents due to construction sites, where how they were
noise  generating construction works are expected t| resolved.
activities produce noise over an appropriaf
associated  with level.
operation of| T Apply OSHA 1910.95 (a) and OS
machinery, 1910.95 (b) regardimp exposure
transport of periods to different noise leveds
materials in trucks) I Provide welmaintained
and installation of construction vehicles an(
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batteries, such ag
lead, cadmium, and
acids.

recycling/reuse, and disposal of th
product waste should be don
carefully according to the Hazardol
Waste Management Plan attache
in Annexe.

Elementand e Execution Monitoring Monitoring Monitoring
Mitigation Measures o o Lo
Impact Responsibility Activity Responsibility Frequency
mounting machinery, in order to minimiz¢
structures and PV noise.
modules 1 Prohibit operating heavy or nois|
machinery between the hours @
6:00 pm (18.00) and 6:00 am durir
working days and all day durini
Fridays or designated local holida
(unless the public will be best servg
during these hours and approval hi
been provded by local government|
beneficiaries and  surroundini
residents).
Hazardous Materials 91 Identify suppliers for different § Contractor 1 Record and Monitoring g Dailyg Work activities.
and Waste components of the PV system (F document any CONTRACTOR
panels, inverters and batteries) ¢ accidents Oversightg
1 The hazardous ISGor best industry standard resulting SUPERVISION
materials during compliant products, chemical ENGINEERENRA and
construction  are| T Provide all necessary PPEs leakage and EQA
limited to chemicals handling  hazardous  materie how they have
from accidental depending on type and status ( beenresolved
damage or spillage material.
of PV cells and/ol 1 Storage, collection, transportatior|

Socieeconomic Impacts

EnergySuppl
T Limited to
temporary

f

Work efficiently and within an
expedited schedule fol

T Contractor

 Document
how, and when
the households

1 Oversightg

SUPERVISION
ENGINEERENRA

Dailyq Work activities.

po
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damage of someg
utilities that are
found on the roofs

of the houses
including solar
water heaters

satellite dishesand
water tanks

how, and when
the households
are informed of
any services
interruptions.

Elementand e Execution Monitoring Monitoring Monitoring
Mitigation Measures o o Lo
Impact Responsibility Activity Responsibility Frequency
interruptions in implementation of connectiong are informed of
electricity serviceg reallocation. any electricity
during reallocation Provide emergency services in interruptions.
of electrical timely manner in coordination with
connections to the household owner
accommodate the
new system.
Existing Utilities and Repair the damage done to existil § Contractor Periodically Monitoring ¢ Dailyg Work activities.
Services facilities during construction o consult site CONTRACTOR
replace the damaged items if repg survey results Oversightg
1 Interruption of is not possible. and design SUPERVISION
services due td layout for ENGINEERENRA
relocation or existing utilities
Document

Public and
Occupational Health
and Safety

1 Physical hazard

from falling and
injuries, risks from
movement of heavy

The contractor shall Prepare, subn
and implement health and safet
plan (OH¥for PENRA approval priq
to starting any project activities.
The contractor shall prepare &
Emergency Response Plan (ERP
coordination with the relevant loca
authorities. The ERP should inclug
clear procedures forevacuation,

 Contractor

Record when
the public was
informed of
work schedules
and
management
plans

Monitoring ¢
CONTRACTOR

Oversightg
SUPERVISION
ENGINEERENRA

Dailyq Work activities.
e
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Elementand e Execution Monitoring Monitoring Monitoring
Mitigation Measures o o Lo
Impact Responsibility Activity Responsibility Frequency
machinery, and severe weatherlockdbwn, medical Conduct
physical hazardg emergency, fire emergency, periodical site
from contact with hazardous materials managenmnter inspections
hazardous material. and working-during-pandemic plan Document and
COVIBLY infection the ERP should also inclug report
given that the information about the public potential
construction _works emergency services. health and
will  take place Comply with the Secondar safety concerns|
during this Legislations associated with th and their
D ; Palestinian Labor Law, particular resolution
andemic the Ministerial Cabinet Order No.4¢ Record and

Year 2004 about protectiof
measures from work risks an
illnesses and Guidelines No.1, ye
2005 on provision of precautioma
measures to protect workers g
construction sites.

All workers shall be insured by th
contractor for any potential work
accidents and injuries according 1
the Palestinian Labor Law.
Provide adequate persone
protective equipment (PPE
including hardhats, safety goggles
and other appropriate safety
equipment to protect workers from
injury.

Provide first aid kits on constructio
sites and ensure the presence |

personnel with the minimum first

document any
accidents and
how they have
been resolved
Conduct site
visits and
document that
workers are
properly
wearing their
PPE

PP
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Elementand
Impact

Mitigation Measures

Execution
Responsibility

Monitoring
Activity

Monitoring
Responsibility

Monitoring
Frequency

aid skills at construction site a
times.

Respect all saty measures
required for working on rooftops
Apply the OSHA roofing work
measures (OSHA 29 CFR 1926.50
(7)) during the installation of roef
top PV systems.

Take appropriate measures t
prevent unauthorized persons fror
entering the work area ang
construction  sites,  particularly
children. Provide guards when ar
where it is found necessary f
provide adequate security of thi
work and protection of the public.
For HH2 and HH4 as well as t
other sites when working near thi
roof edge is required, a ®F S NJ
should be used. Thé&it is to be
installed and maintained consister
with the manufacturer's
instructions ®

Specific measure for COVID infection

control:

|l

Ensure frequent, sustained han
washing and use of hand sanitizel
All of theinstallations crews shoulg
refrain from shaking hands or othe

closeproximity interactions.

pcC
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appliances, ang
scrap metals

product waste should be don
carefully according to the Hazardol
Waste Management Plan attache
in Annexe.

Elementand e Execution Monitoring Monitoring Monitoring
Mitigation Measures o o Lo
Impact Responsibility Activity Responsibility Frequency
1 Disinfect frequently  toucheq
surfaces on the job site afte
installation such as the electrici
panel, ladders, and solar equipmer]
1 The number of installers shalbe
reduced in order to practice sociz
distancing.
Elementand e Execution Monitoring Monitoring Monitoring
Mitigation Measures - o oL
Impact Responsibility Activity Responsibility Frequency
Operationand Maintenance Phase
Environmental Impacts
Hazardous Materials 1 Dispose packaging and constructi{ I Responsible persor Conduct 1 PENRA/EQA As needed During
and Waste waste (used during maintenanct at each household periodic 1 operation/dismantling
§ Hazardous activities) at approved waste inspections of
materials resulted management sites using registere waste storage
from the endof-life transport services. areas and
disposal of P\ T Provide atemporary storage facili document the
panels and storage to contan disposed solar panel status of stored
batteries, such as ahead of final disposal to EQ materials,
lead, cadmium, ang approved facility. Create and
acids present in P\ 1  Contract with recycling periodically
panels workshops/facilities capable g check a
manufacture  and handling battery waste. hazardous
storagebatteries. 1 Storage, collection, transportatior] waste record
Waste of electrical recycling/reuse, and disposal of th keeping

Socieeconomic Impacts

pT
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Elementand e Execution Monitoring Monitoring Monitoring
Mitigation Measures o o Lo
Impact Responsibility Activity Responsibility Frequency
Public and Training of the systems owners { 1 PENRA Inspect and 1 PENRA Monthly ¢ During
Occupational Health each household on the bas| f Households testall safety operatiorn/dismantling.
and Safety instructions for the operation of the owners/responsible features and
system and related inverters an person at each measures
1 Risk on health other electrical devices. household focusing on
during the All maintenance activitieshould be personal
maintenance of P\ done through qualified enginee protective
modules and and technician/s featuresand
related inverters Power suply connections anc tools used.
and other electrical breakers should be kept secul (Theinspection
devices (i.e. electrig against unexpected restart and should verify
shocks). warning label must be attachei that issued PPE
1 Physical hazard against restarting. continues to
from falling and Protective devices must be servicg provide
injuries  due to regularly  according to thg adequate
mechanical manufacturer's instructions. protection and
reconstruction Loose connections andscorched is being worn
works. cables must be  removel as requireq.
immediately. document any
The system control room/cabine accidents and
must contain all safety measure how they have
such as fire fighters, free of been resolved
flammable materials, ventilation Conduct site
and under the eyes of safety guard visits and
A drawing on the contro| document tha
room/cabinet shalprovide warning workers are
about safety hazards, e.g. smokin properly
acid handling, etc. as well & wearing their
emergency shutdown procedure PPE
(in Arabic).

Py
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Annexl: Initial Design of thePVkits

Version | Date Description Des. | Appr. | Rev.

V-1.0 | 08/2018 |Bidding Drawings AA | RS XV

RESOURCE ASSESSMENT
LATITUDE 31°26 NORTH GENERAL SPECIFICATIONS*
LONGITUDE 34921 EAST INSTALLED PV CAPACITY 22500 Wp
PERIOD OF ACTIVITY ALLTHE YEAR TYPE OF MODULE CRYSTALLINE 72 CELLS
PERIOD OF YIELD OPTIMIZATION | Yearuy opnmzATON PV ARRAY NUMBER OF MODULES 8
TILT/ORIENTATION 30°CPS +10° TOLERANCE
WORKING MODES [ BACKFEEDING & DUAL MODE | ALLIN-ONZ
TILT OPTIMIZATION NOMINAL CAPACITY 23000 Woe
OPTIMAL ORIENTATION 0° SOUTH MPPT VOLTAGE RANGE 120 - 900 Vdc
OPTIMAL TILT ol HYBRID INVERTER MAX INPUT VOLTAGE FOR PV 1000 Vde
ACCEPTABLE ORIENTATION "OLERANCE | 107 ACCEPTED BATTERY TYPES 48V VRLA GEL OR AGM
ACCEPTABLE TILT TOLERANCE | 11or EURO OR CEC EFFICIENCY - 93%
MINIMUM RATED CAPACITY 6400
NOMINAL VOLTAGE 48V CONFIGURATION
ACCUMULATOR MAX DEPTH OF DISCHARGE 50%
TYPE VRLA GEL OR AGM
QUANTITY 4uUX12VX133.3Ah
Meteo Monthly Computations at Gaza *The entire list of specifications is shown in fhe fechncal specifications document

Plane: il 30°, azimuth 0%, bo (IAM)=0.05
T T

T T T
. Global o1 horizontal pisne 541 KW/ day.

Gobal on tited pane 6,05 KWH/m".day

PERFORMANCE SPECIFICATIONS

SERVICE QUALITY 230V /50FzAC
f‘ SERV'CE EXPECTED BLACKOUT TIME 16 HOURS
i AVERAGE IRRADIATION AT PV PLANZ 6.04 kWh/m?.day
DAILY FINAL AVERAGE PRODUCTION 8260Wh/day (PR=60%)
Design: Purchaser: -~ Location
ol Gaza, Palestinian Territories
\ P i
alesfinian Energy an (| e ——
tta 4 i Natural Resources Authority I Set of Drawings:
satens 1388 iz bacekes s RI.O1
|
Approbation: Project: Gane/ol Drawings
RFE: Scale: Paper:
Supply and Installation of Rooftop Solar Systems in Gaza (Phase A)
GZ-PENRA-25849-GO-RFB N / A DIN A3
Drawing name: | Drawing number: Rev.
Engineer: GENERAL SPECIFICATIONS R1.01-01 1
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Version Date Description Des. | Appr. | Rev.
PV GENERATOR ON ROOF V-1.0 | 08/2018 |Bidding Drawings AA RS XV
— — — — — — — — — — —
STRING PROTECTION BOX (SPB1) |
=] I | CABINET FOR EQUIPMENT
s1)
' ° ' ———— — — — — — —
| o —F1 r TIMER 1
o5t
gl
s i) | HYBRID INVERTER ENCLOSURE | : | EXISTING
g [IsPD 1 B cti I
= 1 RCCB 1 | DISTRIBUTION
L_ — — — l_ _J AC - 3 POSITIONS BOARD
l BUS MTS
S SN . | 2 | oc
2 AC g&:’lgsl.n to ! . | ® -
| | ] AC —
| SPD 2
| | ‘ | — + EMI Filler
- EET— GRID
| | | L | | connection | 8
| | BACKFEEDING | | o)
- rrbt | [ LINE [ ‘_l
erce P = — —_——_————
] E -
| I ‘ D ¢
— — — — — — — — —— — -
| [ I st el i i e i | WY A
(E
PROTECTIONS & CONTROL DEVICES | AC Moggfm‘c' T | 3 | |
Symbol [ tocaton | type ot protection Nominal capacily l & [ ovrcomactwar l
! { DC DATA LOGGING I |
Fl P orngsPOS I | fuse 400 vac 12A/30%A I DEVICE | { oo |
SPD 1 PV amay Cobing | Surge Protection Type i N E;(ISTI:DG I |
oo | l_ — — | — | OA
P02 ACInput (Grg) | $u£9e rorection Type i fested as I I |
T Accumulafor POS | Existing
R (‘)c‘;bh | Fuse 550 Vdc NH1 fype 200 A / 30 KA | I I MCB |
[cn}glhllirm’ AC Output floads) | Mini Circuit breaker 2A/Ccurve | | |
cL2 | Motor protective Seleciable 6 10 10 A
[doytime) | ACOuiRulloads) | Gy preaker Deuve | f2 $3 | | ] ——
e ior | AC Output floads) ‘ o s or =CL2Nominal Curtent I
P AC O Residual Curren! Circuil | | —1e | (
el |Loads) Breaker 2 poles 230 V 30mA g s o kWh
Mes | AC Output floads) | M Chevt Brecker2 460 /¢ cuve | = === |08 [ [ —
ACInpul (Gid) | MiniCircuit Breoker2 o g3 J ™ T
mca 2 | ACKPU (G | pojes 230 /Ccuve l l_ —o [ | o I P TR
. ACHput (Gig) | 3PosionsManual o — . o, = MEER
Tronsfes Siich 2 poles l | 48V ACCUMULATOR | \\
i f
GROUNDING CABLE SECTIONS l_ 1 # ’ ‘
Sy | Location section ) | €4 GEDCO GRID
(E1) | PV Generator modules and structure 1 x (1x4mm2) GROUNDING BOX
*  The MCB 2is fo be used by frained persons and SHALL be in OFF position for any technical
€2) PV Generator fo Grounding Box 1% (1x10mm2) Clenaatisn
(€3) Grounding Box fo Inverter 1 (1x10mm2)
(E4) Gounding Box fo Ground rods 1 x (1xS0mm2 ) NUDE Design: Purchaser: Location:
-~ \ PENRA Gaza, Palestinian Territories
CABLING SECTIONS CABLING TYPES Irama : Palestinian Energy =
tta fecnodmbien tgl Natural Resources Authority Set of Drawings:
Sy  location Type of coble Section fﬂ\mo!ed Drop of Voltage Symbol Type of Cable s e RI01
. oL+ 4150 448 3234 p2
S1) PV Shings Cu RV-K Isolated Outdoor type 0.6 / 1 kv 2x (1x4mm2) <1.0% at less thon 10m DC cavles i
| | | | | ©C cobles A tion: Project: General Drawings
(52) PV Generator Cu Flexible Isolated XLPE type 0.6 / 1 kV 2x (1x25mm2) <1.5% at less than 20m AC cables
| | | RFB: Scale: Paper:
53)  Accumulator Cu Flexible Isolated XLPE type 0.6 / | KV 2x (1x70mm2) <1.0% atless than Im AC BUS bar Supply and Installation of Rooftop Solar Systems in Gaza (Phase A)
+ GZ-PENRA-25849-GO-RFB N / A DIN A3
Sj AC Output (loods) | Cu Flexible Isolaled XLPE type 0.6 / 1 kV 1% (2x10mm2 + 10mm2) | <1.5% ot less than 40m P — Earthing cables
‘S§ AC Input (Grid) Cu Flexible Isolated XLPE type 0.6 / | kV 1 x {2x10mm2 + 10mm2) | <1.5% at less than 40m Communication cables Drawmg name: Dvawmg number: Rev.
Engineer: WIRING DIAGRAM Rl .01 '02 1
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Cabling diagram for PV Arrays
Including the Combiner Box

1 112 113 114

° ® ° °
. . . .
. . . .
Class Il
SPD Device
==
+
. .
To MPPT 1
. .

String Protection Box (SPB1)
One PV String with eight PV modules in series

CONFIGURATION
PV GENERATOR VOLTAGE LOW VOLIAGE
NUMBER OF STRINGS 1
MODULES PER STRING L]
ARRAYS 1
PV GENERATOR CLASS GROUNDED
MODULES AT STC*
N OF CELLS 72
NOMINAL CAPACITY 320wp
Impp B5A
Vmpp 38V
Isc 9A
Voc a8V

*Average specifications under Standard Testing Conditions of: 1000 W/m2,
cell temperature: 25°C and air mass of 1,5 (In accordance with 61215-2)

PV GENERATOR AT STC
Isc OF GENERATOR 9A
Voc OF GENERATOR | 3s8voc
CAPACITY OF GENERATOR [ 2s60wp

115 1.1.6 117 1.1.8
L ® ® .
e Negative and
. . . P Positive cabling
. . i .

PV Module
MC4-type connector

Average PV Module Dimensions

099 004

Version Date Description Des. | Appr. = Rev.

V-1.0 | 08/2018 |Bidding Drawings AA | RS | XV

Mounting Structure

If the PV generator needs to be installed in multiple sheds due to characteristics of the roof, it
is necessary fo keep enough distance between sheds to keep the modules free of shade.
This distance, called Pitch, must be at least two times the height of the tilted collector plane
plus the horizontal dimension of it.

A:  Pitch (Nominal distance between sheds)
B: Horizontal length of a PV Shed

C:  Height of a filted shed
X

Horizontal distance between sheds.

SUPPORT STRUCTURES

Anodized structural grade aluminum
alloy (6063 or 6060 alloys) of Hot
dip 280um galvanized high-grade steel
painted with @ rustproof coating

MATERIAL OF MAIN PIECES

MATERIAL OF BOLTS, NUTS AND SMALL | ;
PIECES 316 grade stainiess steel

RESISTANCE TO WINDS up fo 120 km/h
TYPE OF CONNECTION WITH ROOF | Superposed with bakast, no driling or
STRUCTURE penetrafion of structure

Concrete baliasts made as per
Intemnational Buiding Code and ACI318
specifications

TYPE OF BALLAST

Design:
=

tt

fder, 153 ¥ Boka 0B Bescalone
450 s 3234

Purchaser: =~ Location:

Gaza, Palestinian Territories

PENRA
Palestinian Energy and

Natural Resources Authority Set of Drawings:

R1.01

Approbation:

Engineer:

Project: General Drawings

RFB: Scale: Paper:
Supply and Installation of Rooftop Solar Systems in Gaza (Phase A) N /A OIS
1

GI-PENRA-25849-GO-RFB
Drawing number: Rev.

R1.01-03 | 1

Drawing name:

SPECIFICATIONS OF PV GENERATOR
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Cabinet for equlpm ent Version Date Description Des. | Appr. = Rev.
V-1.0 | 08/2018  Bidding Drawings AA | RS XV
1:25 From PV
Generator 1.36
Aluminum Panel
Sim
b :
'
B — ! Battery Specifications
'
| PROTECTIONS 1:10
3 g
Hybrid |
{
Inverter s 1
' .
' OTHER consumption
; EQUAENT JP— ACCUMULATOR
st L | )
= - — [ ! || _From/to Grid g;iﬂf;;z Fiiin e High Quality Valve Regulated Lead Acid (VLRA) deep cycle for solar applications
' 229 battery) e 6or 12V elements (Never a combination of both). GEL or AGM type.
Y e Ampere-Hour capacity (Ah) at C20 @ 25°C; discharge rate conditions Tested
' below [EC 60896 or IEC 61427
! e 1250 cycles or higher at 50% DOD tested under IEC 61427
=l ] « Battery Fuse shall be as near as possible to the battery, in all cases at the upper
H part of the cabinet.
' 098
'
'
! BATTERY VOLTAGE 48V
'
E NUMBER OF ELEMENTS IN SERIES 8 (6V elements) or 4 (12 V elements)
" T
[ s 1 N MINIMUM NOMINAL CAPACITY 133,3 Ah (6,4 kWh) at C20 @ 25°C
S1'» Section S1-S1
USEFUL CAPACITY (50% DOD) 3.0 kWh at C20 @ 25°C
P Compliant with IEC 61427, I[EC 60896-21,
gg?g:'g|;ﬁ1";§e”"'c°r'°"s of the IEC 60896-22, CE, OHSAS 18001:2007, ISO
>< i 14001:2014 and ISO 9001:2008

Double door + -||||- & + _||||- &

GENERAL REMARKS ® &
The cabinet shall be installed in an accessible area near the main distribution board of the building. -I | I |— | -l | | |—

The cabinet shall be:

Example of configuration for the Accumulator
e Protected by alock

* Installed inside a building protected from water and dust.

: ; ; Design: ' Purchaser: Location:
e Located in a place without condensation. i a2 | e
\ PENRA Gaza, Palestinian Territories
The cabinet shall have two compartments with separated ventilation to hold: : Palestinian Energy and §
P P tta nigl Natural Resourcge»; Authority Set of Drawinge:
e The battery and the temperature sensor in the lower compartment R1.01

General Drawings

* The hybrid inverter, the protections and communication devices in the upper compartment. Project:
4 i z R 3 9 A i RFB: . T g
- All the dimensions given are orientative and shall be adjusted by the bidder according to manufacturer Supply and Installation of Rooftop Solar Systems In Gaza (Phase A) Scale: ‘ Papar:
installation requirements. GI-PENRA-25849-GO-RFB 1 :25 & 1 :‘| 0; DIN A3
Drawing name: Drawing number: Rev.

- Ventilation openings

SPECIFICATIONS OF CABINET AND BATTERY | R1.01-04 @ 1

Engineer:
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Annex2: Photos for suiprojects Sites

"!I F
e R B St s

P - %

site for PV installations at HH
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Southern border of theproposedsite for PV installations at HH2

cp
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Northern bo
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Western border of theproposedsite for PV installations at HH4
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Existing PV installations in the vicinity of th&roposedsite for installations at HH5
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Proposedsite for PVinstallations at HH6 and its eastern border

Western border of theproposedsite for PV installations at HH6

c o



Electricity Sector Performance Improvenméhoject ESMP ReporRevolving Fund

—

Proposedsite for PV installations at HH7 and its eastern borde

Western border of theproposedsite for PV installations at HH7

Northern border of theproposedsite for PV installations at HH7|
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Annex3: Photos during Individual Meetings

Meeting with the owner of HH1 and HH2

Meeting at HH3
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Meeting at HH6
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Meeting at HH7
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Meeting with one of the neighbors of HH1

Meeting with one othe neighbors of HH2
















































