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1 Introduction

The Government of Egypt (GoE) has immediate priorities to increase household use of natural
gas by connectirg§p0,000 to Iillion householdper yeato the gas distribution network to
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replace the highly subsidized, largely imported iedjueétroleum Gas (LPG). The GoE is
implementing an expansion program for Domestic Natural Gas connectioaddibi@maB-5

million households over the next 3 to 6 years. As part of the program, the project presented in
this framework study involvestending the network and accompanying infrastructure to
connec®.2million households i20Governorates betwe@016 and 20l with the assistance of

a World Bank Loan of up to DSH00million and the Agence Francaise de Développement
(French Agency for Delopment) financing of up BUR 70 million. The total program for
connecting the prospecti2e2 million customers is estimated to ddSD 1 hillion and 247

million.

The World Bank (WB), the Agence Francaise de Développement (AFD) and the European
Union (EU) are jointly providing financing to support the implementation of this project,
amounting to approximately EUR 1.2 billion (including the USBi8i@d contribution of the

Egyptian Government and customer fees) named as component 1. Two additional components
components 2 and 3, were added and financed by the EU grant and managed by AFD.
Component Zor Targeted Financial Support and Component 3 fotubimtal Strengthening

in (i) the implementation of an Enterprise Resource Planning (ERP) system to enhance the
quality of reporting and financial management of the implementing &g&w§ 6 and (ii)
technicabssistance to support the establishmert ®@&s Regulator as part of the gas sector
reforms that are being implemented.

Implementation of Component 2 is expected to maximize the number of beneficiaries amongst
poor and disadvantaged househataionsiss$ of a subsidy to the poorest househdidiping
themovercome the financial baréipayngthe gas connection fee.

Table 21 Project Costs and Financing Schedule

WB AFD EU
Component 1- NG network Extension USD 500 M EUR 70 M EUR 10 M
Component 2- Targeted Financial Support EUR 45 M
Component 3- Institutional Strengthening EUR 13 M

The EU grant financing is delegated to and managed by AFD, according to AFD procurement

and financial management procedures.

An Environmental and Social Impact Assessiramewofktudy has been prepafedphase

1 based on the Terms of Reference prepared by BGRA8eared by the Bank2014 aiming

at providing an overview of the anticipated environmental and socialdsatsyiea related to

natural gas distribution and connections to houseBatdsthe projects very dynami@ was

found that the loan can coveamymore connections thawhatwas origindy planned for (1.1

million householddndthus, in August 20l6was agreed by all parties to extend the project to
connect a total of 2.2 million households and cover 9 new governorates (Al Fayoum, Beni Swief,
Menia, Assiout, Luxor, Dammieta, Behira, Kafr EI Sheikh and Cairo) as phase Il of the project.
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This majorchangen the original scope of work mandates the preparation of this document
which is an updated version of the original ESIAF.

For phase | project implementatiofown gas has been commissionéa work in Giza
Alexandria and some areas in Ism8ilei Gasin the rest oflsmailia Regasin Matrouhand
Sohaggovernoratewhile Egypt Gaswill be implementing the project in the remainder of the
governorates (Gharbia, Menufia, Dakahlia, Qaliobia, Qena, Advaar)ll of the project will
be implememtd byTown Gasin Cairo governorategypt Gasin Luxor governorai®&atgas

in Behira governoragt€aga in BeniSweif, Menia, Assiout and K&t Sheikhgovernorateand
Fayum Gasin Al Fayoum governorate

1 Component 1: Gas Distribution Network and Houskold Connections This includes
expansion of the intermediate and low pressure gas distribution networks, installation of control
units and conversion of customer appliances to allow connectiid stipply ¢fgas to the
proposed new&.2million househlds.

71 Component 2: Pressure Reduction Stations (PRSsj reduction of NG pressure from 70
Bar to 7 Bar and odorant addition for residential. use¥sconstruction of PR&salsdo
connect the distribution networks in the project areas to theréggiure gas transmission
networks. Currentlaround36new PRSare being considered for financing by the proposed
project.

71 Component 3: Gas Transmission Connectiorthis component includes extending the gas
high pressure transmission network to guggs to the new PRSs in the project areas.

To encourage household participation, EGAS continaggplygthe connection policy that sets

the household connection feea new connection to the network at LE 2,850 nationafide
which the household pay& 11,850 and EGAS contributes LE 1,000 paid to the relevant
distribution companies. The household connection fee is assuncesler the cost of
installatiorby the distribution companies while EGAS also shares the cost of network expansion
and Pressure Rettion Statios

The total cost of household gas connection is 1480 Bvith a breakdown bfE. 240Q cost
share of steel pipeline network and Pressure Reduction Stations, Lcstl2@&re of ground
network inside cities, L.E. 960st share abuilding external networks and L.E. 840: cost share
of internal networks and conversions.

To enable the connections, significant upfront network investment is required. As such, network
development and connections in household premises happen simultaneously across the targeted
project areas. Therefore, although the main features of thelmegebeen identifiedetails of

pipeline routings, locations of Pressure Reducing Stations, and exact households to be connected
have not been confirmed at this stage. Such details will be completed during the course of
implementation of the project.

World Bank Environmental and Social Safeguard policies require an Environmental & Social
Impact Assessment (ESIA) of the proposed project. Given that the final selection of the exact
paths of the gas pipelines, pressure reduction stations, and distrdiwiboksnwill be made

during the course of implementation of the project, the current study will develop an
Environmental and Social Impact AssessiErmework(ESIAF). In addition to assessing
environmental and social impacts based on the projectaietaildly available, the framework
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sets the road map for addressing the requirements of the Egyptian Environmental Affairs Agency
(EEAA) and the relevant World Bank Environmental and Social Safeguard Policies in site
specific ESIAS/ESMPs which are to bepgared upon finalization of project details.

Due to the expansion of the project to include another 9 new Governorates as phase Il of the
project in addition tothe 11 Governoratein phase || the project will covea total of 20
GovernoratesTwo methodtogeshave been applied to set the basis for describing thedpmject
physical, biological, and socioeconomic environment basaliphase IGovernorate¢Giza,
Alexandria, Qalyubia, Gharbia, Dakahlia, Menufia, Is®aliiegAswan, Qena and Matrud)

thorough desktop review and analysis of primary data was carBpe@at attention was paid

to potential Project Affected People as well as vulnerable groups who were investigated using
mult-Hlevels of data collection tools. In addition to delokes required by theitial TORs

(ESIAF and Resettlement Policy Framework), it was recommended by thaléNBrta
stand-alone Supplementary Social Impact Assessment Fram@&&AE). The SSIAF should

be referred to for detailed social data andsassets\While for phase Ikecondary data sources

such as published reports, governorate information centers, and environmental profiles have
been obtained to cover the basis for describing the @rgybgsical, biological, and
socioeconomic environmepdselines. More detailed socioeconomic environment baselines will
be covered during the preparation of the SSESMPs after finalization othe design and
otherproject details.

No major environmental or social risks could be foreseen to prevemgrédae.2 million
customes targeed over the propose8-year timeframe. The extensive experience gained, by
EGAS and affiliates, through implementation of the previousMiB>oEfunded Natural Gas
Connection project in Greater Cairo (and all overtEgylpplay a critical role in minimizing
environmental and social risks and maximizing public ownership and acceptance.

1.1 Project Objectives

The proposed project represents an integral component of the Natiemg/Srategy which
calls for greater usé natural gas for domestic users and reduction of government sirbsidies
the energy sector (LPG). The project will contribute to achieviggvirameral plan for
extending domestic natural gas connections in the country and is planned for castimletion
5yearg2016-2021) The following results are envisaged from the project:

- Wider NG coverage and stable household energy supply

- Reduced leakage and fire risk compared to LPG

- Reduced LPG cylinder prices due to lower demand

- Reduced hardships to theypically challenged, women, and the elderly
- Reduced costs compared to butane gas (LPG) and electricity in Egypt
- Reduced strategic dependence on imported fuel (LPG)

- Rationalization of subsidies for LPG cylinders.

1.2 Objectives of the ESIA Framework Study

Thescope of the ESIAF is to assess the environmental and social impacts of extensions of new
highpressure steel pipes to the project areas (or installation of new pipelines), pressure reduction
stations, and distribution networks serving the various En@ast Impacts of NG exploration,
extraction, refining, and transmission are outside the scope of the ESIAF
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In addition to assessment of environmental and social impacts based on the available level of

project details, the specific objective of the stisly t o devel op an ESI A Fr
mapo for addressing the following key mo d L
components is complete:

- Describing project components and activities of relevance to the environmental and
social impacts assenents

- ldentifying and addressing relevant national and international legal and technical
requirements and guidelines pertaining to prejeted environmental, social, and
occupational health & safety issues;

- Performing stakeholder meetings, scogssjans, and public consultations to maximize
public ownership and stakeholder engagement

- Describing baseline environmental and social conditions, obtaining key data relevant to
the NG connection project, and identifying relevant governmental, adimeistret
civil society institutions

- Assessing the potential environmental and social impacts of the project in the project
areas;

- Developing an environmental and social management and monitoring plan for the
mitigation of negative impacts and for momitprcompliance with the relevant
environmental laws

Overall, a key objective of each of the sections of this study is to provide a framework for
addressing the various components of the specific/ESMBs which will be prepared upon

final detailing ofthe project. Governoratdevel ESIAESMPs covering the final project
components to be implemented will be prepared, cleared, and disclosed prior to commencement
of mobilization and construction. Please see Annex 4 that outlines proposed ToRs for the
govenoratelevel sitespecific ESIA/ESMPs

1.3 Contributors

The ESIAFfor phase Ihas been preparenl 2014by EcoConServ Environmental Solutions
(Cairo, Egypt) with valuable collaboration and assistance from EGAS, Egypt Gas, and Town Gas
HSE and Engineering Departmeatsl was updated to include phase Il of the project in 2016

by EGAS Environment Departmenthe names of the EcoConServ experts who have
participated in the preparation of the ESIAF study are listed in AoinisIreport.
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2 Project Description

2.1 Background

The nationalnaturalgasgrid was established 1975 with 75 km total piping length. Gata¢nt

piping lengths over 35,000 km with a daily capacity of Z0Blational consumption of natural

gas in 2012/2013 is estimated at 52 billion cubic meters, while 6.7 billion cubic meters (11%)
were exported. As shown below, annual national consuwiptaturalgas is dominated by the
electricity sector (power plants) and various industrial sectors. Current domestic/residential users
(households) consume a mefo of the total annual NG production

Electricit
Generation

Domestic users 64%
and CNG

IndustrialF
22.5%

Figure 2-1 Annual consumption ofnatural gas by the various sectors in EQYyEGAS Annual Report 2015
2016)

The naturalgasgrid in Egypt is fed by numerous gas production fields and treatment facilities for
transmission tandustrial, commerciaind domestic useras well apower plants. Main gas
production fields are Ras Shokeir, Ras GidmibMadi and Abu El Gharadik.

To date, thenatural gas network is planned to reach6 out of 27 Egyptian governorates
excludingEIWadi El GideedovernorateHhat istoo distant from the existing network to fulfill

the minimum levels of economic and technical feasibility. Domestic user coverage (households)
varies to great degree from one governorate thtbe As ofSeptember 2016onnections in

Cairo, Gizaand Alexandria to& 3.5 million households out of the nationwide total f

million households connected. As mentioned above, the proposed project aims to add 2.2
million households in the 20 governorates to d@kisting7.7 million householdalready
connected

The NG is processed and injected into the high pressure lines of the gratign@lBar) for
transmission. Upon branching from the main lindbeoegional distribution networks, the
pressure of the NG is lowered to 7 Bar at the PeeRadtuction Stations (PRS). An odorant is
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added to the NG athe PRSs feeding distribution networks to residential aveasler to

facilitate detection. Regulators are then used to further lower the pressure to 100 mbar in the
local networks, before &ty lowering the pressure to 20 mbar for domestic use within the
households. In addition to excavation and pipe laying, key activities of the construction phase
also include installation of pipes on buildings, internal connections in households,raiwhconve

of appliance nozzles to accommodate the switch from LPG to NG.

2.2 FrameworkCoverage

Preliminary project planning has applied social, economic, safety, and technical criteria to identify
96 districts andiillagesn phase | of the project in addititm128 new districts in phasedk

targets for connecting the 2.2 milleustomers (household$he project shall introduce the

service in new areas, which have not been connected before, and shall further extend the network
in areas whicare partially covered.

The Egyptian Natural Gas Holding Company (EGAS) is mandated to oversee the planning and
implementation of the project. This project will be implemented Bgypgan Natural Gas

Holding Company (EGAS) and its affiliate local digtution companie€gypt Gas Town

Gas, RegasSini Gas, Natgas Taga group, Fayoum Gas and Cairo Gagith loanassistance

from the World Bank (WB) and tAgence Francaise de DévelopperfAdfD).

For phase | project implementatidmwn Gas has been comissionedto work in Gizag
Alexandria and some areas in Ism8il@j Gasin the rest oflsmailia Regasin Matrouhand
Sohagsovernoratesyhile Egypt Gaswill be implementing the project in the remainder of the
governorates (Gharbia, Menufia, Daka@Ql&iobia, Qena, Aswaihase |l of the project will
be implemented blyown Gasin Cairo governorategypt Gasin Luxor governorai®datgas

in Behira governorat€aqa in Beni sweif, Menia, Assiout and K&feheikh governoraseind
Fayoumin Al Fayoungovernoraté

Methods for estimatingthe number of householdgo be served

The approach to generating a preliminary estimate of the houswtoldsuld be served in
phase Il of the projeds based on the same procedame$ methodsised inthe previows
estimation of phase | connections. The nmojects implemented by EGAS and its local
distribution companies (LDCs), including a very similaiuMd®d project to connect 300,000
households in the Greater Cairo area {2008) have all helped in thecarate estimation of
the households to be served

A preliminary estimate is generated through a general survey (outlined below) followed by a
Property & Appliance (P&A) survey. The outcome of the P&A survey is a detailed listing of
individual households be connected after passing safety and technical evaluations. The detailed
listing is then used to finalize pipeline sizing and routing, as well as the final siting and sizing of
the Pressure Reduction Stations §PRS

1 Because natural gas is odorless, odorants facilitate leak detection for inhabitants of residential areas.

2Website of all LDCs will be shown in Annex (5)
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Initial survey

Data collection opotential households to be connected from all relevant authorities
Field visits to record road and building conditions

Approximation of the number of customers not meeting safety and technical criteria
Identifying the availability of utilities in theea and their conditiondegtricity, water,
telephone lines, and sewage) through data and maps from the relevant authorities
Identifying the location of the nearest #6t$as networks, if available

Property & Appliance (P&A) survey

Obtain the latesterial maps of the project areas from the Egyptian Survey Authority
Identifying Global Positioning System (GPS) coordinates of the sites

Locating each road and building and inserting them on the corresponding map

GPS team then develops a land surveyortap used by the P&A survey team to generate a
unique customer reference number (C.R.N) based on building, block, and sector

The final (C.R.N) will be associated to the customer name, address, appligiates

An isometric drawing for each building, location of service, and riser routes is created,
reviewed by the surveyors, and delivered todtadlations department

Data is entered into a central database and G.1.S system for redesidgnytaam

Designteam finalizes pipe sizing, type, regulator capacity & locations, routing and number of
appliances to be converted
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Figure 2-2: Locations of the 20 governorates of the proposed natural gas connections
project
@ Governorates of Phase |
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2.3 Project Components

The city distribution network compriséshe following components:

Transmission mains

Receive from processing facilities at 70 Be Feed Pressure Reducing Stations (PRSs)

A 4

Pressure Reduction Stations (PRSs)

Typically located at the borders Odorant addition (facilitate
serviced areas Reduce pressure to 7 Bar detection)

Local Distribution Network: Distribution mains

7 Bar (intermediate pressure) Steel or polyethylene (PE) pipes

A4

Local Distribution Network: City gate regulators

0.12 Bar medium pressure 0.1 Bar low pressure mains PE pipes

' . .

Local Distribution Network: Connection lines

Lateral connections from mains © Output pressure at home regulat Enter households via meters,
residential units (steel pipes) is 22.5 mBar connects to appliances

2.3.1 Design and material takeoff (MTO) including procurement

Once the final number and location of project components and households is finalized, a final
design of the transmission and distribution pipelines is utilized to estimate the materials needed
to implement the project. Procurement of the materials indicksand international
components. Local purchases typically include PE piping for the distribution networks,
transformers for protections for impressed current protection ofHiire 7®Bar pipelines.

While the main international purchases may inchittelccomponents and PRSsHFS

pipelines, regulators, and metering stations.

2.3.2 Piping and connections

With the exception of Matrouh, 19 of theg2Wernorates covered by the project are already
connected to the national NG network. Matrouh, being otiee ainly two governorates not
connected to the network, will have its own local loop (separate from the national network) for
feeding 30,000 households. The Matrouh loop will be fed by a gas field which has been dedicated
to industrial applications. A 1®)Qri/day PRS is planned for Matrouh

Existing transmission mains (sté®) shall be extended with npipelines) taccess project
areas and cover additional loads with stable supply. Diameters of-Hiié¢ ptpelines are
typically between 6 and 2dhnand are usually 1.2m deep inside the ground.

The distribution system shall consist -8a¥ mains extending from the PRSs anehB4Y
system through city gate regulators, which in turn feeds low pressure networks via district
regulators. Distributiomains are typically Polyethylene (PE) pipes connected to regulators.
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Regulators are fed byBar piping which is orange in color (referred to as PE100) with diameters
between 16mm tg 8mm and release 1@Bar NG in yellow piping (referred to as PE 80) wit
diameters starting from 250mm to 32 imhmme branches.

Connections work will connect the distribution network to the households.

Gas will be fed into the property at b@l@armaximum, through risers and laterals for flats and
an external meter box@ee termination for singly occupied premises.

Sizes of risers depends on the number of dwellings in the block of flats but laterals will be
normally 1 inch or 3/4 inch.

Gas meters will be installed with a suitable regulator (governor) at internes pfe2@umbar.

Internal piping inside the household will be steel pipes of 1 inch, 3/4 inch and 1/2 inch diameter
and will generally supply a cooker and a water heater. Connections from steel pipes to appliances
are typically flexible rubber tubing ia tiase of stoves and copper tubing for water heaters

Conversion of home appliances shall be carried out on an expected 2,000,000 appliances
(assuming each household contains 2 applisstoee and water heater. The majority of
appliances will be convertaddrilling out existing injector nozzles to accommodate the targeted
gas flow. Burner drilling is necessary to increase the flow-mfessure NG in order to

maintain the calorific value that was previously available froprasginve LPG. Typically,

injector nozzles are drilled to become 1.25 to 1.5 times larger in diameter.

The network and PRSs shall be designed and commissioned according to the standards of the
Institute of Gas Engineers and Managers (IGEM) of the UK, which includes compliance with
high safety standards required for the transmission and distribution networks as well as the PRSs.

2.3.3 Pressure Reduction Stations

Priorto theconstruction phase, securing landHePRS is essentialt is a priorityfor EGAS

to to havethe PRS#catedon state owned land. In cagé®restate owned land unavailable

EGAS examines a number of other land alternatives including privately owned land to be
purchased through wlling buyerwilling seller approach where land alternatives are chosen to
ensue that the selected land is technically, economically and socially acceptable. Even in state
owned lands it has to be ensured that there are no tenants occupying the land and in case there
are, appropriate compensatory measures should be applied

2.3.3.1Criteria for site selection

PRS siting is guided by minimizing the possible negative impe&cssiooundings: the safety

of neighboring areas from possible gas release accidents and noise associated with reducers
operations. The following buffer zerege recommended between certain parts of tlsaRRS
neighboring buildirgand inhabited areas:

1 Minimum distance between high pressure line (70 bar) and buildings outside the PRS

should bet leas®0 meters from the center line
1 PRSshould have freeeaon eitherside to allow for emergency vesicle
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1 20 meters minimum between reducers thachearest buildisgto minimize noise
Impacts

The exact locations of the new PRSs are not yet finatmexleit is anticipated to have them
installed at the eas shown ifiable 21 below. As part of the procurement proceash LDC
will submitan officialrequest tdhe local authoritieto identify and allocateandidatesuitable
stateowned land plots in each of the areas beldive PRSs are typically tedain low
populationdensity areas on land plots of aboub@ x 4660m for each PRS. The PRSs
should be accessible by road to ensure quick response inadheepass or emergencies.

Table 2-1 Required locations/capacities of PRSs with associated steel-Bar pipeline lengths

Giza North 0.5
Giza Giza South 17 Town Gas
Atfih 0.05
ElQantara Sharg 0.05 o
Ismailia ElQantara Gharb 5 Sinai Gas
Fayed Town Gas
Matrouh Matrouh 0.05 Regas
. aha
Phase| Qaliobia El KQhOSSOUS
| Gharbia Qotoor
Belkass Egypt Gas
Dakahlia Dekernes
Aga
Menufia Ashmoon
Qena 0.05
Qena Elwaqgf
Farshout Regas
Tema 0.05
Sohag Sohag 0.05
Gema 0.05
. Kafr El Zayat
Gharbia ofta
Al Luxor city Egypt Gas
Luxor Esna
Armant
Prl‘l""se Ismailia | Ismailia el Gedid: Sinai Gas
Benisweif El fashn
El wasta
El Menia Malawy Taqga group
BeniMazar
Asiout Manflot
SExact |l ocations of the rest of the PRSO0s are current

the length of the high pressure pipelines cannot be determined
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Abou Teeg
Dayrout
Kafr el
Sheikh Balteem
El Tamya
El Fayoum El Fayoum El Fayoum Gas

Activities of the Construction Phase

2.3.4 Mobilization of equipment*, materials and workers
According to an approved implementation plan, the contractor mobilizes construction

equipment and materials. THeC will beresponsible for securing larids storing materials
and equipment in the actssetor. These storage locations shall include:

- Excavation machinery: trenchers, backhoe, jack hammers, loaders, cranes, manual tools;

- Mobile electrical equipment: generators;

- Piping materials, such as pipes, valves, elbows, coating materials;

- Stockpiles of sand and filling materials;

- Repair machinery,duas compaction machinery, asphalt laying machinery, concrete mixers;
- Management caravan for the site engineers andrsiaff;

- Worker camps, if needed

2.3.5 Excavation and pipe laying

In general, the least expensive and most commonly used excavation technique i€thhe Open
technique. Alternatively, borings may be excavated using hydraulic drive, anbHefinally
Horizontal Directional Drilling (HDD) technique.

Horizontal directional drilling (HDD ), HDD is only utilized in the case of railway crossings,
waterways, and major streets where traffic cannot be interrupted. In the case of HDD under
ralway crossings steel or reinforced concrete sleeves will be installed to further protect the piping
from fatigue HDD.is a steerabteenchlessnethod of installing underground gipea shallow

arc along a prescribed bore path by using a sladaceed drilling rig, with minimal impact on

the surrounding area. Directional boring is used when trenching or excavating is nairpractical
may cause major traffic or environmentaltisms It is suitable for a variety of soil conditions

and jobs including rogdandscamandwaterwaygrossings..

The process starts wilreceiving hole and entrance pits. These pits will allow the drilling fluid

to be collected and reclaimed taioedcosts and prevent waste. The first stage drills a pilot hole

on the designed path and the second stage (reaming) enlarges the hole by passing a larger cuttin
tool known as théack reamefThe reamer's diameter depends on the size of the pipe to be
pulled back through the bore hole. The driller increases the diameter according to the outer
diameter or the conduit and tdni@we optimal production. The third stage places the product or

4 Updated manufacturer catalogues including specifications and enwatquemamieters should be included as an
annex to the sigpecific ESIA report. Emphasis should be placed on high noise and air emitters such as the paving
breaker and excavators.
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casing pipe in the enlarged hole by way of the drill stem; it is pulled behind the reamer to allow
centering of the pipe in the newly reamed p#ithizontal directional drilling is done wiltie

help of aviscoudluid known as drilling fluid. It is a mixture of water and, usuadligniteor
polymercontinuously pumped to the cutting head or drill bit to facilitate the removal of cuttings,
stabilize the bore hole, cool the cutting head, and lubricate the passage of the product pipe. The
drilling fluid is sent into a machine called a reclaimer which removes the drill cuttings and
maintains the proper viscosity of the fluid. Drilling fluids hold the cuttings in suspension to
prevent them from clogging the bore. A clogged bore creates bsgiepyeghe cutting head,

slowing production.

Important Note: intersections with waterways of the Nile or its major branches are not anticipated
Therefore, no HDD techniques will be used to cross waterways.

Prior to excavation works, gipe routes shall be identified and marked in the field. Excavation
works start by removing the asphalt layer using either a mechanical trencher or a jack hammer.
The mechanical trencher also removes broken asphalt and the base stone layer. Irkcase the jac
hammer is used, road layers are then removed by exddwatwad base soil, underneath
asphalt and stones, is then excavated either by a backhoe excavator or by manual excavation. The
advantage of manual excavation is that it reduces the riskkiof hvater, sewerage, electric or
telecommunication lines which are unmapped. Typically the trench for PE pijie8 edéter

wide, and about 1.5 meter deep, depending on pipe diafoetsteel pipes the trench width is

0.60.8 meters with the samepth, also depending on diameter. Excavated soils, broken asphalt
and other waste materials during excavation are loaded onto trucks, which transfer it to disposal
areas. Because of the limited available space on most Egyptian streets, loading sfaalie trucks

be done upon excavation, whenever possible, in order to avoid stockpiling waste on site.In some
cases, where groundwater table is shallow, the trench should be dewatered before pipe laying.
Dewatering pumps discharge into a drain or sewer machotdjray to the conditions of the

area and arrangements with local authorities.

Welding works

During the excavation works, welding works may take placegedaow: Once the trench is
excavated, the pipe stretch shall be laid dgelding may involve aili-in coil electrical fusion

weld (fittings with heating coils installed inside) or butt welds (hot plate softening the tips of the
PE pipes before joining). In both cases, adequate electrical units are needed onsite (diesel
generators, cables).

Arc wetling is used with HP steel pipes. Steel pipes are protected from corrosion by isolating
coats, and by fixing an anode for cathodic protection. For long segments of-Hie steel
pipelines, the impressed current protection system is employed with theelattricél
components such as transformers.

Backfill and road repair

Natural gas PE pipes should be surrounded by sand in order to absorb loads from the road. After
laying and welding works, the trench is then filled with sand either by a front loadaaly.m

The sand should be effectively compacted in the trench in order to avoid road settlements, and
subsequent cracks. A yell ow warning tape ma

SThere should be 1 meter soft samgdd caobvewe atnhde apiypd | ow
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layer. In some cases, an inverteshaped reinforced conaetlab is constructed around the
pipeline after laying in order to improve shock resistance.

Typical schedule for construction

Because of heavy traffic conditions normally occurring in most Egyptian cities, natural gas line
construction should be expeditedorder to avoid traffic blockings. Before excavation, the
Traffic Department grants a conditional fiméted permission (documented in a legal report).

In normal cases, the construction schedule for a pipe stretck0D386ters is:

- 07:000811:00 Excavation and abogeound welding
- 11:00912:00 Pipe laying and tie welding

- 13:00016:00 Filling and compaction

- 16:00017:00 Base stone filling

- Pending arrangement with local authorithesphalt laying/street restoration

In many cases across ffteposed project areas, underground utilities have been installed long
ago, without accurate documentation of routes and depths. The contractor performs careful
manual excavation to avoid paying for possible damage.

If a utility line break occurs, theegsihanager notifies the Police Department and the respective
authority (according to type of utility pipe). The authority then starts repairing the line as soon as
possible and later claims the repair costs back from the contractor.

High Pressure Steel Pipgig

General features of the construction activities are also applicable to excavation and installation of
the 7@bar highpressure piping. However, HP piping is usually installed outside cities and urban
centersWithin the context of the 20 governoratesistruction arrangements may vary greatly

as the HP may traverse a variety of physical, geological, and biological environments. For
example, installation of the HP piping in Matrouh, Aswan, QerolaamgMenia, Beni Sweif,

Assiout, Fayoum and Luxor Iwihost likely take place in the desert component wdich
uninhabited and exhibits minimal flora/fauna. HP installation in the Delta governorates may
require arrangements to minimize impacts on thehigitrgpopulation density areas and the
crowded plotf agricultural land. Weorary land acquisition might be needed incase high
pressure pipelines are crossing privately owned agricultural lands, in such cases a RAP/ARAP
shall be prepared and submitted to the World Bank before any construction begins.

In some of the project areas, significant environmental and social issues may be triggered
according to the exact alignment of the high pressure lines. The alignment and itsliln@acts
addressed comprehensively in the specific EESM®s andthe preparain of RAPs (if
needed)TORs for the SSESIA, ESMP and RAPs are includethax 4

2.3.6 Leakage testing

Following construction activities, the piping should be tested to locate possible leaks using either
hydrostatic testing or pneumaticgais testing. Irhé former, the pipe is filled with water and

then pressurized to the desired level, along with pressure testing at different locations to detect
leaksafter whichwater ighendrained. In the second process, air, or an inert gas, is used instead
of water.In both cases, pressure is increased to 1.5x the operating pkegsessure drop

indicates leakage.
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Hydrostatic testing is more complicated than the pneumatic, as it requires highly efficient water
drainage. This drainage takes place by the "mpgogiegs”, which includes forcing an object, the
"pig", through the pipe by liquid or air pressure to totally drain the line before NG is fed. In the
case of pneumatic testing, Nitrogen gas purge to remove air after the test.

In order to prevent deformatiodislocationpr rupture of the pipes, leakage testing through
pressurization must be performed AFTER backfilling the excavation under (10 cm), around (10
cm), and above the pipes (20 cm, at least).

2.3.7 Connections to households

After testing the piping foedkage, connections to the buildings commence. The connection
starts from the main line (PE) and crosses the road to the buildings on both sides. At the edge of
the building, a riser (steel) feeds different laterals which ends at the customer gas tmeter the
different appliances. Traffic may be affected by the connection works.

The underground portion of the riser is skgegtected, while aboggound pipes are painted.
Risers and laterals are fixed on walls by steel clips. This urltihng the walls to attach the
necessary bolts and rivets. The laterals enter the household through the wall.

2.3.8 Extending gas networks to informal areas:

During the Pubti Consultation session one of the implementing LDCs repressni&®va,

deermined that thegreable to extend gas netwsirk an informal aregivencertain conditions
that secure the connectiorishis methodologywvasimplemented after the approval of EGAS

22



Updated ESIAF

Technical Affairs cepartment, as per the following

e

All pipe sizeing shall be approved by Technical Affearis department.

Min. service size shall be 1"

- Stretch steel pglinesshall be as high as possible to avoid any risk of car acrident
any other type of risk. Stretch steel size, path and the whole design should be
approved by the technical department of the LDC

- The minimum allowed cross section area of piparutiad type of installation shall
not be less than 1 inohdiameter

- Expansion below, Valve & Union shall be used between each two buildings to
overcome the phenomenon of expansion and contraction

- Establishing supports for lifting the installationsesvi pi pe (using pip
pipeline with intervalof2and pi pe roll ers for 206 pipe
2m)

- Main valve shall be installed at the beginning of the stretch steel path in order to
shut off the whole line in caseaofemergency

Furthermorethere are certain conditidios buildings to be connected deheficiargpprovals
that haeto be confirmed pridio connection as follows:

- Good construction status of theildings and new buildings are preferable
- Receivingorfirmation that the buildingr goup of buildingso be connected are
not scheduled foresnolition or renovation
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- A written confir mat i(spwhichfindicatethat theeowngg) i | d i n
agreeo the connection of pipelineto theirbuilding to avoidpotential conflicts in
the future

- Complying with the standards and regulations and obtaining the approval of the Fire
Departmenbefore starting the installaton

- Connections are tested for leakage by increasing pressiubar tand monitoring
pressure drop

2.3.8 Conversion of appliances

The installation contract between the household samethe implementing company includes

the cost of converting 2 appliances. Conversion involves increasing the diameter of the gas
injectors of the stove and wdteater to accommodate the difference in operating pressures and
calorific value of natural gas in comparison with LPG. Conversion works are practiced at the
client'shome by changing the injector properties of the appliance. Typital sidiks useaf
conversions are either 35 or 70mm.

Conversion also involves flue gas outlet/stack installation for bathroom heaters. The stack must
lead to external/ambient atmosphere outside the HH. In order to allow the installation of the
conversion of the heatercamstallation of the stack, the bathroom volume must exceed 5.6
cubic meters. Installation of the stack may require scaffolding and breaking of the wall or ceiling.

Construction works for PRSs and regulators

Once the locations and capacities of the BRS®alized, relevant authorities are contacted to
identify and acquire areas with the required dimensions and specifications.

Constructing Pressure Reduction Stations andG&ity Regulators are regular construction
works in addition to connectiohstween transmission mains and distribution nTd&iasPRS
comprises two types of pressuths first is the upstream pressure, which is a high pressure
ranging from 30 to 70 Bar, while the second pressure is the downstream pressure, which is a low
presste of 7 Bar. Construction involvess/il works: electrical, fifghting, fire alarm and
mechanical works: various PRS components.

2.4 Activities of the Operations Phase

2.4.1 Operation of the PRS

Inlet stage

The inlet components of the PRS should be completely isolated from the cathodic system applied
to the feeding steel pipes. This is achieved by installing isolating joint with protection.

Filtration stage

The aim of the filtration stage is to remove dust, solid contaminants and liquid traces. Two
filters and two separators are installed in parallel; eaetep#teator operates with the full
capacity of the PRS. During the operatiothefilter-separator line, the other line is kept on
standby.Filterseparator lines are equipped with safety devices such as differential pressure
gauges, relief valves, liquid indicators, etc.
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Heating stage

Because the difference between the inlet and outlet pressure is relatively high, icing normally
occurs aroundautlet pipes. This may cause blockings and accordingly reduce or stop the gas
flow. To avoid such circumstances, a heater is installed to keep the temperature of outlet pipes
over 7°C. Each PRS is equipped with two heaters in parallel in order to alkianidby heater

in emergencies.

Reduction stage

Each PRS includes two reduction lines in padl@kingfor a standby line. The lines are
equipped with safety gauges, indicators and transmitters to maintain safe operation conditions.
According to tb IGEM standards, the reduction unit should be installed in-eemtgtited

closed area or, alternatively, in an open protected area.

Measuring stage

After adjusting the outlet pressure, gas flow and cumulative consumption are then measured to
monitor NG consumption from the PRS and to adjust the dosing of the odorant as indicated
below. Measuring devices should be sensitive to low gas flow, which normally occurs during the
first stages after connecting a small portion of targeted clients.

Odorizing stage

The objective of the odorant is to enable the detection of gas leaks in residential units at low
concentration, before gas concentratlmeromes hazardous. The normally used odorant is
composed of Tertiobutylmercaptin (80%) and Methylsulphide (20%priifa dosing rate of

the odorant is 24 mg/cni. The system consists of a stainless steel storage tank, which receives
the odorant from 20Xer drums, injection pumps and associated safety devices. Operation of
the odorant unit is controlled automdiiycand could be switched to manual operation if needed.

Outlet stage

The outlet stage includes an outlet valve gauge, temperature indicators, pressure and temperature
transmitters and nereturn valves. The outlet pipes are also, like inlet pipesd iBolatehe

cathodic protection by an isolating joint.

2.4.2 Operation of the network

The operation of the system is undertaken by LDCs. Normal operation will include routine
audits on pressures and condition of the network. Normal maintenance and monitaing work
for the network include:
- Monitoring valves at selected points on the pipeline. Gas leaks are routinely monitored
using gas detection sensanst
- Checking cathodic protection on "Flange Adaptors" by taking voltage readings and
changing anodes whenevexdesl.

In case of a leak detection, or damage to part of the network, the damaged pipe is replaced. The

following procedures are usually followed:

- Stopping leaking line by valves when available or by squeezing the lines before and after the
damaged part

- Excavating above the effected part (in case of distribution main or undergrqund line)

- Venting the lineand
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- Removing affected pipe, repladifigcted part and welding d@n eitherend, filling and road
repair

2.4.3 Repairs in households
Repairs in residentiaiits include appliance adjustments or piping/metering replacement.

2.5 Closing note

The variation of physical/geological/biological/socioeconomic features or of institutional
capabilitieacross the 20 governoratéthe project may dictate modificationshef project
components. The scope of the possible modifications is not expected to be wide. It may be
limited to finetuning to adapt to local contexts and realities in the various project areas.

Over the years of implementing natural gas connectioctprjeoss Egypt, protocols to deal

with national and local administrative requirements have been institutionalized between
companies of the Natural Gas sector and the various government/administration entities. Such
protocols comply with national legistatand administrative procedures and have become
familiar and standard.

As an example, established protocols for street restorationtihecal Governmental Unit
issues the permit for excavation) involve the following:

1. A preliminary meeting is hefdthe presence of :
- Representative of the LDC executing the excavation works

- Representative of tleentractor executing the excavation work (in case a contractor is
executing the works on behalf of the LDC)

- Representative of thecal Governmentalnit (LGU) thatdetermineghe start datefo
theexcavation permit and an estimate of the restoration fees that the LDC pays

2. The meeting is minuted and signed by the above participating parties and stamped. The
minutesareconsidered as the permit foraxation

3. The permit is maintained by the LDC Engineer responsible for the excavation works as
evidence during any chedoneby the Traffic Department or the LGU

4. A copy of thepermit is also sent to the Governorate, LUthadJtilities Department at
the LU

5. The permit states that coordination should take place with the Generabetdites
starting work especially the Traffic Department, sewage, water, telephones and electricity
departmentshe permitalsostates the restoration fees to be paadiwance before
starting works

6. The permit contains the address, distuotber start date and the duration of the
permit(which is usually a mordindsubjecto renew3l

7. Restoration fees are paid at the LGU, a copy of the receipt is maintained at the financial
department of the LDC
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8. When the exact feasedetermined the difference from the estimated price is paid before
excavation works
9. There are two categories of restonafees according to the layers of asphattiaig
roadsare category 2, whéweo layers ar@one(a rough layer followed by a smooth .one)
The feesrehigherfor category thanfor the onelayer category 1 restoration which is
done insidestreets
Overall, none of the administrative requirements are foreseen to hinder timely project

implementation as administrative protocols have become quite efficient and familiar to
government officials over the years.

In addition describing the project based enldkiel of detail available, this chapter of the study
outlines the framework of the project description chapter in thspexibc ESIAESMPs

which will be prepared once final project detailing is complete. Project description should
include, as appéible:

Existing HP lines, PR®snnected zones within the project area, if any

Routes/alignments of new HP lines and installations (eg. electric corrosion protection), if any
Locations and specificationdPBtSsif any

Assigned temporary storage areamn&berials and equipment

Description of the activities of the construction phase

Work plan for excavations and restoraticpgrement)

Typical daily work schedules during the construction phase

Localsocioeconomic considerations

=4 =4 4 -4 48 -5 -8 -9
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3 Legislative and Regulabry Framework

3.1 Preface

The World Bank has defined 10 environmental and social safegliarels that must be
consideredor its financed projects (for both framework and specific assessments, if dpplicable
Applicability of such policies to this projsaverviewed and discussed in subsequent sections

There are no specific Egyptian legal or regulatory requirements for preparing framework
documents such as this one. However, this chapter of the ESIAF is meant to outline the legal
and regulatory guidelinéo be addressed in preparation of the specific [ESIB upon
finalization of project detailing.

It is important to note that, in the case of ESIA FRAMEWORK studies such as this one, the
EEAA i ssues a ONo Objecti ononsr atfhetrh et hoaNho ab
verdict are expected to stipulate that detailed ESIA studies must be carried out upon finalization
of project detailing (final pipeline routes, exact locations of PRSs, etc.).

Following loan approval by the World Bank andgesce Francaise de Développemeeasign

and alignment details will be finalized. Once final project designs, alignments, components, and
activities are determined, -sppecific ESIA$ESMP should be prepared and presented to the
Egyptian Environmental Affai Agency for approval and environmental permdsngell as
clearance of the World Bank followed by disclosure on EGAS web site and the World Bank inf
shop

3.2 ESIA NATIONAL ADMINISTRATIVE AND LEGAL FRAMEWORK

The following is a brief description of the edéht national authorities and institutions of
relevance to the sispecific ESIAESMP to be prepared once this project is detailed. The
proposed Nat ur al Gas conn-progjegch onngperoj ebe ESg
requirements. Class C prgeequire full ESIAs including public consultation sessions. It will be

the responsibility of the sH#pecific ESIAESMP to investigate and update Egyptian
legal/institutional requirements beyond those outlined in this framework.

The main legal instrumtedealing with environmental issues in Egypt is Law 4/1994, amended
by Law 9/2009 and Executive Regulation 1095/2011 modified by 710/2012, commonly known
as the Law on Protection of the Environment. The law deals mostly with the protection of the
environnent against pollution. Prime Ministerial Decree 631 of 1982 established the EEAA as
the competent body for environmental matters in Egypt. Law 4 also stipulates the role of the
EEAA as the main regulatory agency for environmental matters. Law 4/198tesstipat
applications for a license from an individual, company, organization or authority, subject to
certain conditions, require an assessment of the likely environmental impacts.

According to Article 1 of Law 4, the legal entity responsible for gogpyest is required to

carry out an assessment of the project's potential impact on the natural andtwsatio
environment before implementing that project. The findings of the assessment are submitted to
the EEAA for review and approval before otkérvant governmental authorities can issue their
permits for implementing the project.
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An ESIA is required to be viewed as an integrated part of the project planning process, according
to EEAA requirements. The ESIA will help to ensure that environmedtsdciatoncerns are
taken into account along with technical and economic considerations.

The Egyptian Environmental Affairs Agency (EEAA) is an authorized state body regulating
environmental management issues. Egyptian laws identify three mditheoleSAA:

1 It has a regulatory and coordinating role in most activities, as well as an executive role
restricted to the management of natural protectorates and pilot projects.

1 The agency is responsible for formulating the environmental managementi¢gM) pol
framework, setting the required action plans to protect the environment. Faiowing
their execution in coordination with Competent Administrative Authorities (CAAS).

1 In specific to this project, EEAA is responsible for review and apmfothe
environmental impact assessment studies as for new projects/expansions undertaken.

EMU (Environmental Management Unit at Governorate and District level) is responsible for the
environmental performance of all projects/facilities within the gostEsgoremises. The
governorate has established environmental management units at both the governorate and
city/district level. The EMU is responsible for the protection of the environment within the
governorate boundaries and are mandated to undertakenvottmmental planning and
operatiororiented activities. The environmental management unit is mandated to:

1 Followrup on the environmental performance of the projects within the governorate during
both construction and operations to ensure the projdeisaiy laws and regulations as well
as mitigation measures included in its ESIA approval. Investigate any environmental
complaint filed against projects within the governorate

1 The EMU are affiliated administratively to the governorate.

1 The governorate ba solid waste management unit at the governorate and district level. The
units are responsible for the supervision of solid waste management contracts.

The CAA for the Domestic Natural Gas Connections (DNGC) project is the Egyptian Natural
Gas Holding Cmpany (EGAS).

The CAAs are the entities responsible for issuing licenses for project construction and operation.
The ESIA is considered one of the requirements of licensing. The CAAs are thus responsible for
receiving the ESB\check the information incled in the documents concerning the location,
suitability of the location to the project activity and ensure that the activity does not contradict
with the surrounding activities and that the location does not contradict with the ministerial
decrees rekad to the activity. The CAA forwards the documents to EEAA for review. They are
the main interface with the project proponents in the ESIA system. The CAA is mandated to:

Provide technical assistance to Project Proponents
Ensure the approval of the ProjSie
Receive ESIA Documents and forward it to EEAA

Followup the implementation of the ESIA requirements during post construction field
investigation (before the operation license)

= 4 4 4

After submission of an ESIA for review, the EEAA may request revisibesHESIA report
within 30 days, including additional mitigation measures, before issuing the approval of the
29



Updated ESIAF

report. EGASwill have the righttoissueamp peal within 30 days from
decision. It should be noted that once the Hf@\been approved, the ESMP will be presented

in the reportandconsidered an integral part of the proleGiASislegally responsiltie ensure

the implementation ahe plan, depending on their involvement in construction or operation. It

is thereforavorth mentioning that tleGASand its project implementing entifle®CS)must

ensure that all mitigation measures and environmental requirements described in the ESMP have
been clearly referred to in the tender documents for the construction wockgsthetion

contracts, and have been respeti2@. will follow-up on the construction contractor to ensure

that the ESMP is adequately implemented in the construction phase.

3.3 Applicable Environmental and Social Legislation in Egypt

3.3.1 Law 217/1980 for Natual Gas

Organizes supply and connections of natural gas in residential areas, industrial areas and power
plants. The law gives the Egyptian General Petroleum Corporation, together with one of the
Petroleum Public Sector companies the responsibility fogrttekinatural gas supply. The Law
stipulates the following safeguards, which should be followed, during installation of natural gas in
residential areas:

- The entity responsible for natural gas connections should undertake these connections in
a manner thashould not affect the safety of the connected building, its occupants or
other parties. If such connections resulted in any damage to the building owner or
occupant he should be subject to compensation (Article 2).

- All natural gas pipelines and strustgieuld be established on stateed land without
payment of any duties (Article 2).

- It is not allowed for the entity in charge of licensing buildings to grant license for
buildings, or for amendments of existing buildings, which are connected vaitlyastur
without approval from the entity responsible for natural gas connections. Violation to
this article may lead to a change of the ownership of the violating building to be publicly
owned (Article 3 and 4).

It is not allowed to undertake excavatianlding, demolition, pavement or any maintenance
works in roads, squares and areas planned to be connected with natural gas, except in
coordination with the entity responsible for natural gas connections. The entity responsible for
natural gas connectioissauthorized to remove violations and claim associated removal costs
from the violator (Article 5).

3.3.2 Law 4/1994 for the Environment (amended by Law 9/2009)

Ambient Air Quality and Gaseous Emissions

Articles 35 and 34 of Law 4 of its Executive Regulatiersdad by Decree 1741/2005 provide

the maximum load of the ambient air and the permissible levels of air pollutants in emissions in
Annex 5 and Annex 6 respectively. Annex 5, and Annex 6 of Law 4/1994 have been modified by
ministerial decree 1095/2011 nfiedi by 710/2012. Tables 1, 2, 3, and 4 present the maximum
load of the ambient air and the permissible levels of air pollutant pertinent to the project
accordingly.
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Noise Pollution

Article 42 of the Law 4/1994 requires all organizations and indivedusdéntain emanating

sounds from different operating machinery or other sources below the permissible limits.
Licensing authorities are to ensure that in a given area, the overall emanated sounds from fixed
sources are within the allowable limits. In iadditicensing authorities are to ensure that
machinery and equi pment used by establishmen

Maximum permissible limits of sound intensity according to Anmaklé 1 of the Executive
Regulations (1095/2011 modified by 710/2012) specify that noise intensity duringhaareight
work shift shall not exceed 85 decibels.

WasteManagement

Article 36 of Law 4/1994, articles 38 and 39 of its Executive Regulations, and Law 38 of 1967,
amended by Law number 31 of 1976, deal with the collection, transportation, and safe disposal of
solid wastes.

Article 39 of Law 4/1994 and Article 41 of its ExecuRiegulations requires precautions to be
taken during any digging, construction, demolition activities, or transport of resulting waste, in
order to avoid air pollution.

Articles 29 to 32 of Law 4/1994 provide regulations for the handling and storagedotithiaza
materials, including hazardous waste. Article 33 of Law 4/1994 specifies that all precautions must
be taken when handling or storing hazardous material in any form (i.e.: gaseous, liquid, or solid).

Articles 34 to 36 address the responsibility mpanies in ensuring safety of workers against
chemical risks.

Articles 26, 31, and Decree 211/2003, specify conditions for the storage of flammable material,
fuel, raw material, products and equipment.

Article 36 specifies that the workers should be aveate through written or oral instructions of
the hazards related to the chemicals they are handling; they should also be trained on proper
handling procedures.

Petroleunrand Mineral Resource minister decree number 1352/2007 defines hazardous waste
materals generated from petroleum industry. In addition ministerial decree number 1352/2007
prohibits handling of hazardous waste, except for entities authorized by EGPC.

Biodiversity

The main law concerned with natural protectorates is Law 102/1983. ThMiRratesial

Decree 1067/1983 designates the EEAA as the authorized administrative body charged with the
implementation of law 102/1983.

At this stage, it is not expected that natural protectorates will come within the area of influence of
the project. Howeer, HP pipelines

The protection granted to the animal species listed in Annex 4 of Law 4 extends to:

1 Animal species listed by Ministerial Decree 28/1967 for Article 117 of Law 53/1966,
amended by Law 116/1983.

31



Updated ESIAF

1 Other animal species determined by interr@tconventions to be ratified by Egypt.

Any other birds or animals for which a decree shall be issued by the Minister of Agriculture with
the agreement of the EEAA.

3.3.3 Law 38/1967 for General Cleanliness

Article 15 of the Executive Regulations stipulladéévehicles hauling construction waste should
have a tight cover to prevent dispersion or falling of its contents.

3.3.4 Law 93/1962 for Wastewater

Law 93/1962 regulates the disposal of wastewater, and liquids in general, to the sewerage
network. The ExecutiRegulations (Decree 44/2000) in Article 14 details the physical/chemical
standards that should be complied with. The articles of this Law apply to the project in two main
aspects:

- In case damage is caused to the sewerage network during excavation; and

- In case dewatered water from excavated trenches is discharged to the sewerage network.

3.3.5 Law 117/1983 for Protection of Antiquities

Law 117 of 1983 concerning the protection of antiquities gives the Supreme Council for
Antiquities (SCA) the responsibility of agement and protection and management of
antiquities and archaeological sites. The law requires prior approval by that authority of plans for
construction work on archaeological sites. Any legal person encountering any evidence of
archaeological presenserequired by law to report his finding to the General Authority for
antiquities.

3.3.6 Traffic planning and diversions

Traffic Law 66/1973, amended by Law 121/2008 deals with traffic planning during construction
of projects. Law 140/1956 on the utilization and blockage of public roads and Law 84/1968
concerning public roads govern the utilization or temporary obstrdcpablio roads. The
Executive Regulations of Law 140 contain specifications for the management of construction and
demolition debris. The law also allows the competent administrative authority to charge a fee for
occupation of public ways.

3.3.7 Work environmert and operational health and safety

Several laws and decrees tackle occupational health and safety provisions at the work place, in
addition to Articles 48 45 of Law 4/1994, which address air quality, noise, heat stress, and the
provision of protective easures to workers. These laws and decrees apply to the work crew that
will be involved in construction activities.

Law 12/2003 on Labor and Workforce Safety and Book V on Occupational Safety and Health
(OSH) and assurance of the adequacy of the wamkingnenent.

The environmental aspects that have to be taken in consideration for the workplace are noise,
ventilation, temperature, and health and safety.
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Table 3-1Limits of heat exposure permissible in the work environment

Type of Work Low Air Speed (°C) High Air Speed (°C)
Light Work 30 32.2
Moderate Work 27.8 30.5
Heavy Work 26.1 28.9
Table 3-2 Limit of exposure to temperature permissible in work environment
System of Work and Light Work Moderate Work Heavy Work
Rest per Hour (°C) (°C) (°0C)
Continuous Work 30 26.7 25
75% Work. 25%Rest 30.6 28 25.9
50% Work, 50% Rest 314 29.4 27.9
25% Work. 75% Rest 32.2 31.1 30

3.3.8 EEAA EIA guidelines related to the Public Consultation

Consultatiorwith the community and concerned parties, where all the stakeholders are invited,
should clearly provide attendees with the necessary information about the project. Paragraph
6.4.3 of EEAA EIA guidelinesprovides detailed information about the scope bficpu
consultation, methodology and documentation thereof

Paragraph 6.4.3.1 Scope of Public Consultation

Paragraph 6.4.3.2 Methodology of Public Consultation
Paragraph 6.4.3.3 Documentation of the Consultation Results
Paragraph 7 Requirement and Scogeed®tblic Disclosure

= =4 =4 A

Securing land and Involuntary Resettlement

ltdéds a priority to EGAS to allocate the PRS
state owned land, EGAS examines number of other land alternatives including privately owned
lard to be purchased through Willing Buyéfilling Seller approach following its procedure for
securing land (annex 2) that has been cleared by the Bank where land alternatives are chosen tc
ensure that the selected land is technically, economicallycialhd acceptable. Even in state

owned lands it has to be ensured that there are no tenants occupying the land and in case there
are, appropriate compensatory measures should be applied

3.3.9.1 Law 4 for the year 1988 and its Executive Regulations
Temporary Land Acquisition

This approach is used in case of gas pipelines routes crossing agricultural lands where
compensatory measures will be applied in compliance with Law no.4 of the year 1988 and its
executive regulations Decree no.292 for the year 388 te gas pipelines article 2. This law
identifies the right of way and the limitation to use the lands above the pipeline, as well define the
groups who are entitled for compensation.
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3.3.9.2 Law 10 of the year 1990 for property expropriation for lpulnterest and its
amendments by Law no.1 of the year 2015.

Law No. 10 of year 1990 on Property Expropriation for Public Benefit identifies infrastructure
projects as public benefit activities. It describes acquisition procedures as follows:

1. Theprocedures start with declaring the project for public interest pursuant to the presidential
decree accompanied with a memorandum on the required project and the complete plan for
the project and its structures (Law 59/1979 & Law 3/1982 provided thaitmkeMMister
issues the decrf Expropriation;)

2. The decree and the accompanying memorandum must be published in the official
newspapers; A copy for the public is placed in the main offices of the concerned local
Government unit.

This law has specifiethrough Article 6, the members of the Compensation Assessment
Commi ssiono6. This Art i ¢otmelateskt thet Governdratedevel anch e c o
consists of a delegate from the concerned M
from the Agricultural Directorate, a delegate from the Housing and Utilities Directorate, and a
delegate from the Real Estate Taxes Directorate in the Governorate. The compensation shall be
estimated according to the prevailing market prices at the tiradssiuance of the Decree for
Expropriation.

For the perranent Land Use , Law 10 of the year 188€s not apply because EGAS
normally does not resort to the land expropriation approach and give a priority for the
state owned vacant land and then to ticeparchase through willing buyer willing seller
approach at full replacement maret value.

3.3.9.3 Law no. 217 for the year 1980 related to Natural Gas which is the responsibility of
the Ministry of Petroleum and Mineral Resources to declare the eigatecee, as

well the necessity to provide an appropriate compensation to the affected people. The
safety odf construction is assured according to this law (article 2)

3.3.9 Relevant international treaties to which Egypt is a signatory

Egypt has signed andifiad a number of international conventions that commit the country to
conservation of environmental resources.

1 International Plant Protection Convention (Rome 1951)

1 African convention on the conservation of nature and natural resources (Algeria 1968)

1 UNESCO Convention for the protection of the world cultural and natural heritage (Paris,
16 November 1972)

1 Convention on International Trade In Endangered Species Of Wild Fauna And Flora
(CITES) (Washington 1973)

1 International tropical timber (Geneva 3983

1 Basel Convention on the control of trtAnsindary movements of hazardous wastes and
their disposal (1989)

1 United Nations framework convention on climate change (New York 1992). The

convention covers measures to control greenhouse gas emissiongefe shiirces

including transportation.
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1 United Nations Framework Convention on climate change and Kyoto Protocol (Kyoto
1997)

1 Convention on biological diversity (Rio de Janeiro 1992), which covers the conservation

of habitats, animal and plant specresjrdaraspecific diversity.

Convention for the protection of the ozone layer (Vienna 1985)

Convention for the prevention and control of occupational hazards caused by

carcinogenic substances and agents (Geneva 1974)

1 Convention for the protection of workesigainst occupational hazards in the working
environment due to air pollution, noise and vibration (Geneva 1977)

1 International Labour Organization: core labour standards are to be followed during the
project implementation. Egypt has been a member fstheIbO since 1936, and has
ratified 64 conventions which regulate the labor standards and work conditions. In 1988,
Egypt ratified the Occupational Safety and Health Convention of 1979 (No 152).

1 Cultural Heritage: respecting cultural heritage anthaotihg projects which threaten
the integrity of sites that have a high level of protection for reasons of cultural heritage,
e.g. UNESCO World Heritage sites

1 Consultation, Participation and Public Disclosure: The Aarhus Regulation promotes
transparencyf@nvironmental information and the inclusion of stakeholders in projects.
Consultation serves to identify and manage public concern at an early stage. The
regulations include provisions for the public disclosure of key project information such as
the NonTechnical Summary and the ESIA.

3.4 World Bank Safeguard Policies

The World Bank (WB) has identified 10 environmental and social safeguard policies that should
be considered in its financed projects. The proposed project is classified as Category A according
to the World Bank. This mandates a full Environmental arad I8gzact Assessment (ESIA).

World Bank Safeguard Operational Policies and their applicability to the proposed project:
Environmental Assessm Yes The project is classified as Category A whiclireedu
(OP/BP 4.01) environmental assessment.

. Location and alignment of project components is |
Natural Habitats No along (or close to) previously paved paths. Prq
(OP/BP 4.04) A . : ;

reas, if encountered, will be avoided
Forests (OP/BP 4.36) No Proposedgroject areas contain No forests.
Pest Management (OP 4.09) No Th'e propqsgd project will not involve purchasir
using Pesticides.

Some of the proposed project activities, mainly p
layingmaypass though governorates which are far
Yes [for archeological findings. The project will make d
avoid any declared archeological sites h
procedures for chance finds will be included.
No indigenous people are identifiethanproject areaq

Physical Cultural Resou
(OP/BP 4.11)

Indigenous Peoples

(OP/BP 4.10) No

Involuntary Resettlement The;re might be a nee;d for temporary land acqy

(OP/BP 4.12) Yes |during some of the project activities such as pipe |a
' privately owned agriculture lands

Safty of Dams (OP/BP 86 No Not relevant to the proposed project
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' Triggered Justifications
Projects on Internatiol No crossing of the Nile or its major brancheg

Waterways (OP/BP 7.50) No

Projects in Disputed Arg
(OP/BP 7.60)

anticipated in this project.

No Not relevant tahe proposed project

3.4.1 OP 4.018 Environmental Assessment

According to the World Bank Operational Policy OP 4.01, the Natural Gas Connection Project is
classified among Category A projects. Projects under this Category are likely to have significant
adverse environmental impacts that are sehsitirgse, or unprecedented.

The environmental impacts that are likely to be caused by the project shall be analyzed in this
study. Mitigation measures shall be identified for all expected negativealmpgotsth an
Environmental Management and Monitoring Framework presenting mechanisms for
implementation of these mitigation measures.

3.4.2 OP 4.116 Physical Cultural Resources

Project areas may include sites, buildings and monuments that fall underittbe défin
Physical Cultural Resoufcé&ecause the project will include significant excavations in many,
which may be near sites of cultural value, there has been specific attention in this study to identify
the locations of such sites, and to develogatdn measures for controlling the effects on such

sites. These mitigationeasures are also reflected in the Environmental Management and
Monitoring Framework in secti@rB

3.4.3 OP 4.120 Involuntary Resettlement

According to the WBédluwmtarg Rekettlgment,rpdysical ahdiecopomio n |
dislocation resulting from WB funded developmental projects-progeitts should be avoided

or minimized as much as possiblas the project may requinevoluntary resettlement
particualry in the casesemd the high pressure pipelines will pass through agriculture land, a
Resettlement Policy Framework (RPF) will be prepared at this stage of the project given the
uncertainity about the exact loctaions and description of the sub proggiarpose of th

RPF is to seforth the principleshat EGAS should follow in case involuntary resettlement is
encountered and the preparation of Resettlement Action Plans (RAPS) is needed . The RPF
includes explanation for the ttempensatin that will be offered tall project affected persons

(PAPs) for the loss of lands, properties, and livelihoods resulting from displacement and
resettlement, as well as assisting these people in relocation and rehéldlisatimcludes the
organizational arrangemeotslelver the compensation,

A Resettlement Policy Framew@lprepared in order to outline a proposed approach and
workplan to guide the implementation, handover, and monitoring and evaluation of the
resettlement process, in case OP 4.12 is triggered ahany po

A potenti al i mpact is considered Osensitiveod i f it m
raise issues covered@y 4.10,Indigenous Pedpked.04Natural Habitat®P 4.11Physical Cultural ResanOes
4.12 Involuntary Resettlement

7 Physical Cultural Resources are defined as movable or immovable objects, sites, structures, groups of structures,
and natural features, and landscapes that have archeological, paleontological, historical, architectural, religious,
aesthetic, or other cuttal significance.
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3.5 Gap analysis for key environmental concerns: Egyptian laws and WB Policies

3.5.1 Air Quality

Requirements of Egyptian legislation

Requirements of WB

Reference

Inflections

Article 34 of Law 4/1994
amended by law 9/2009 a
Article 34 of its Executive
Regulation (ERs), and Decli
710/2012 Annex 5 of the ERs

Standards 0
outdoor air
pollutants

Reference Inflections
Ensure the environment
OP 4.01 sustainability of investme
projects

IFC GENERAL EHS
GUIDELINES Ambient air quality

Executiveregulation and Decre
1095/2011) Annex 6 Table 12

States that it is nq
allowed using th
Asphalt mixing unit
at a distance le
than 500 m awa
from a residentig
building.

Table 3-3: Max. Emission allowable limit for Asphalt mix units (mg/m3)

Total VOCs

CoO

Total particulate matters

50

500

50
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Table 3-4: Indicative limits for air quality

| Egyptiarlegislations pg/f

| WB Requirements pgfm

Ambient air parameters

Ambient air pollutants threshold

IFC Ambient
threshold (based on WHO limits

air

pollutants

Exposure period 1 hr 8 24 1 1 hr 8 24 1
hr hr year hr Hr year

Carbon  monoxid{ 30 10 | N/A N/A N/A | N/A | N/A N/A
CO ug/n?

Sulfug dioxide SO 350 | N/A 150 60 N/A | N/A | 125 N/A
Hg/m

Nitrogen oxides NO| 300 | N/A 150 60 200 | N/A | N/A 40
Hg/m

Particulates PM| N/A N/A 150 70 N/A | N/A | 150 70
pug/m’

Particulates PM| N/A N/A 80 50 N/A | N/A | N/A N/A
pug/m’

TSPug/m? N/A N/A | 230 125 | N/A | N/A | 230 80
Ozone 180 120 | N/A N/A N/A 160 | 100 N/A
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3.5.2 Water Quality (In case of dewatering during excavation)

Requirements of Egyptian legislations

Requirements of WB

Reference Inflections Reference Inflections
Article 60, Executivel Standards of Ambiel Ensure the environment
Regulations of Law 4 water quality of thi OP 4.01 sustainability of investme
for the year 1982 document projects
Article 61 The| maximum limg for IFC GENERAL | Discharges of  proce
Executive Regulatior draining the process EHS wastewater, sanitg
of Law 48 for the yed liquid industrial wast¢ | GUIDELINES | wastewater, wastewater fr
1982 into freshwater bodie utility operations or stori
and groundwate water to surface wat
reservoirs should not result i
contaminant concentratio
in excess of local ambie
water quality criteria
Ministerial Decree | Controlling the discharg | IFC GENERAL | Effluent pollutants threshol
No. 44/2000 Decree| of wastewater into th | EHS
1095/2011) of Lav sewage system and pu GUIDELINES

93/1962

network

(Wastewater an
Ambient Wate
Quality  Table
1.3.1)

law 93/1962 an(
Ministerial Decre
No. 44/2000

It encompasses th
statement: it must be
acquire the wastewa
discharge licenses frg
the concered authorities
during the constructio
and operation phase.

Law 38/1967and its
executive regulatiof
(decree 134/1968)

Concerning  cleanline
and sanitation an
regulates the collectio
transportation,  storag
and disposal of sol
waste.

Table 3-5: Indicative Limits for discharge of liquid effluent into sewer systems

Parameters/pollutant Effluent threshold Effluent pollutants thresholg
(Egyptian 93/1962 Modifie (WB requirements)
by ER 44/2000 )

pH 6-9.5 609 pH

BOD mg/l 600 30

COD mg/I 1100 125

Total nitrogen mg/I N/A 10

Total phosphorus mg/l N/A 2

Oil and grease mg/I 100 10

Total suspended solids mg/l 800 50

Total coliform bacteria N/A 400

(Most Probable Number/100 ml)
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3.5.3 Noise

(Egyptian requirements ) (WB requirements)

Article Inflections Reference Inflections

Article 42 of | Maximum Ensure the environment

Law 4/1994| allowable limity | OP 4.01 sustainability  of investme

amended by la{ for  ambient projects

9/2009 and| noise intensity

Article 44 of | Maximum

ERs (amende( exposure

by Decreg duration

1095/2011

amended by

Decree

710/2012).
IFC GENERAL EHS| Maximumincrease in backgrour
GUIDELINES nearest receptor location-sife.
Table 1.7.1 Noise limits for different workin
Table 2.3.1 environments are provided

Table 3-6: Standards and Limits for Ambient Noise

Egyptian Law 4 Requirements Requiements of WB
Permissible limit for noise| | Receptor | One hour laeq
intensity (decibel) (dBa)
TYPE OF AREA DAY NIGHT Day night
7 am. to 10 p.m. to 7 time time
10 p.m. a.m. From from
10 pm| 22: 00
to7am| 7:00
Sensitive Areas ( scheolkospitals | 50 40 Residential 55 45
public parksrural areas)
Residential areas in with limited trg 55 45 Industrial | 70 70
and public services are available
Residential areas in the city wh 60 50
commercial activities are available
Residential areakcated adjacent t 65 55
roads which width is less than 12m,
workshops or commercial
entertainments activities are found
Areas located adjacent to roads wl| 70 60
width is 12m or more, or light indust
areas.
Industrial aregdeavy industries) 70 70
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Table 3-7: Standards and Limits for Noise Levels in the Work Environment

Egyptian Law 4/1994 Requirements WB Requirements
MAXIMUM Equivalent
PERMISSIBLENOISE Location Maximum
TYPE OF PLACE [level equivalent to decib lactivity level LAmax,fast
AND ACTIVITY A)] LAeq,8h '
Work place with up
to 8 hour shifts and Heavy Industry
aiming to limit noisd 85 demano. | 85dB(A) | 110 dB(A)
hazards on sense ¢ o
hearing* communication
Light industry
Hospitals, clinics, 45 (decreasing 5065
public offices, etc. demand for ora] dB(A) 110 dB(A)
communication
Open offices,
Administrative control rooms, 4550
officesd control 65 service counter dB(A) N/A
rooms or
similar
Work rooms for Individual
computers, 60 offices 4045 N/A
typewriters or simila (no disturbing| dB(A)
equipment noise)
Work rooms for
activities requiring . 3035
routine mental 60 Hospitals dB(A) 40 dB(A)
concentration
Hotels, bedrooms,
and similaresidentia 35
units

* At the workplace, exposure time (8 hours) is halved for every additional 3 dBA over the maximum allowable

limit. Above the maximum limit (85dBA feh@&ur shifts), wearing proper ear muffs is a must.

1 Noise level at any timethé work place shall not exceed 135 dBA

1 Noise shall be measured inside working environment in LAeq unit in accordance with 1ISO 9612/ ISO
1996 or Egyptian standards

3.6 Gap analysis for keysocialconcerns: Egyptian laws and WB Policies

Egyptian
requirements

legislative World
requirement

Table 38 Comparisonof Egyptian Regulations with World Bank policies

Bank policy Measures to bridge the

gaps
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Calculation o

Egyptian

requirements

According to prevailin

legislative World
requirement

Bank policy

Full replacement cos

Measures to bridge the
gaps

In most cases, prevaili

Compensation | prices in the affected ar market price can refle
and assessed by the replacement cost
specialized committee f affected assets. In ca
that purpose there is no market prig

as reference for son
affected assets, t
compensation rate will |
determined based ¢
actual cost i
consultation with affecte
persons

Squatters | Not included in the Are to be provide( This has to be clear
legislation resettlement considered in an
(Applied  cases  fc assistance_ (but n resettlemen.t action a
resettlements  reveal compensation fo| offered options whethe
that squatters have be land) through alternatl\{
compensated as a reg igﬁii)eerzsationor If]"
. o a
of political sensitivity) enables them to fin

other shelter.
Resettlemen Not included Affected people are { Specific assistance will
assistace be offered suppor designed and included
after displacement, f( the Resettlement Actig

a transition period. | Plan.

Vulnerable | Not Included Particular attention t| Provisions on assistan
Groups be paidto vulnerabld to vulnerable groups w

groups,
those

especial
below thg
poverty line, thg¢
landless, the elder
women and childrer
indigenous  people
ethnic minorities.

be included in th
resettlement action plan

42



Updated ESIAF

Egyptian legislative World Bank policy

requirements requirement

Information | Displaced persons a Displaced persor| Affected groups shou
and provided timely an{ and their communitie get access to fu
Consultation relevant information. are provided imely| information about th¢
Not consulted or gnd . relevan res_ettlement process a
resettlement options information, options . for
consulted or compensation.
Not able to participate | ~ 'esettlement option Participatory  plannin
planning, implementi ~ and . offered ;g decision making W
and monitoring ~ OPPOrtunities 9 be applied in resettlemd
resettlement participate " options and
!olanmng, _ compensation
implementing, an
monitoring
resettlement.
Grievances | Specialized committe]  Appropriate and The affected groups a

for that purpose and tin]  accessible grievan offered the direct chann
mechanisms to B for grievance and recei
established. redress in proper tim
prior to resettlement.

One month to object t
the decision 0
resettlement

Four months to object t
the compensation value

3.7 Closing note

The Legal framework chapter in this ESIAF is meant to shed light on the most relevant
environmental and social legislations and regulations which the project should adhere to and
take mitigation actions to comply with. These should be revisiteddated in the site

specific ESIAESMPs/RAPsaccording to the features of the detailed project.

EGAS and the local distribution companies are bound by internal policies which obligate
them to comply with national legal requirements. In the case thalmatiairements are
nonexistentor less stringerfor specific issues or pollutants, WB requirements will be
adopted.
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4 Description of the Environmental and Social Baseline

4.1 Introduction

The geographical spread of the project over 20 governoratesth&o®outhern
Governorates (Aswan, Luxor, Fayoum, Benisweif, Menia, Assiout, Q&uhadytd the
Northern (Alexandria and Beheira) and from Eastern Governorates (Ismailia and Damietta)
to the Western (Matrouh), yields a diverse array of baselihegfojdct areas.

Methodology

Phase |: 11 Governorates

For phase 1, the project covers 11 governorates, from the southern governorates (Aswan,
Qena, andohay to the northern (Alexandria) and from eastern governorates (Ismailia) to
the western (Matrouh).

The socioeconomic and environment conditions of the target areas were comprehensively
covered through a muttata collection approach that utilizes botmay and secondary

data to provide comprehensive level of information related to the NG project. A
supplementary Social Assessment Framework to the ESIAF was prepared and submitted in
March 2014

However, the most important source of prejeletvant batiae data for phase one included
outcomes of the initial survey and the Property & Appliance survey carried out by the local
distribution companies (Egypt Gas and Town Gas). As described previously, these surveys
yield a wealth of detailed descriptiorts maps of the project areas used to finalize the
project design, components, and coverage.

In addition to the primary and secondary data collection, various tools were developed in
order to highlight the perception of each target group. The study peleduantitative
and qualitative data that were collected using the following tools:

Structured questionnaire

Focus Group Discussions (FGD)

Group structured discussions

In-depth interview guidelines with NGOs and community based organizations
Comparativease analysis

Maps, Photos and Observation

Methodology of vulnerability identification

1 Public consulations

=4 =4 4 4 -4 -5 -9

Phasel I: 9 Governorates

Phase Il includes nine new Governorates (AL Fayoum, Beni Suef, Mineya, Assiout, Luxor,
Damietta, Behira, Kafr el sheikh abdiro). Secondary data sources such as published
reports from CAPMAS, governorate information centers, and environmental profiles have
been obtained and examined to cover the basis for describing thé plojsidal,
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ecological, and socioeconomic remvnent baselines. In the meantime, public consulation
session has been conducted with diverse groups of stakeholders representing the nine new
Governorates (please refer to Chapter 8 for more details about the public consulation). More
and detailed socim@nomic environmental and sotiaselines will be covered during the
preparation of the Site Specific Environmental and Social Impact Assessments (SSESIA)
after fulfilling the gaps of information related to pHaseéthe project and finalization of

desgn and various project details.

No major environmental or social risks could be foreseen to prevent reaching the 2.2 million
customer target over the proposegeér timeframe. The extensive experience gained by
EGAS and affiliates through implementatibthe previous WBand GoEfunded Natural

Gas Connection project all over Egypt will play a critical role in minimizing environmental
and social risks and maximizing public ownership and acceptance.

As an integral component of the ESIA framework, thartethodologies set the basis for
describing the projéctphysical, ecologicapcialand socioeconomic environment upon
finalization of design and various project details. In the specific ESIAs, the focus of the
baseline descriptions of the projectsasdwuld be on aspects and components of high
relevance to the environmental and social impact assessment of the natural gas connections
project.

The following table presents #e/ironmental baseline components of high relevance to
the project and a nexhaustive listing of suggestions on the best sources of relevant data

Component  Proposed data sourdesthe site specific ESIAS/ESMPs/RAPs
Traffic Studies/data by the technical departments of the Ministry of Interig

Local police and traffauthorities in the project area
Interviews with dwellers in the project areas

Studies and maps from the General Organization for Physical Plan
(GOPP)

Air quality Field measurements around equipment and machinery directly prig
commencement @iroject activities

Noise Field measurements at source and at sensitive receptors directly pr
commencement of project activities
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Component  Proposed data sourdesthe site specific ESIAS/ESMPS/RAPs

Underground Data collection and acquisition of updated documents from the centrz
utility lines regionabffices of the Potable Water and Wastewater Authority; t
and piping Electricity Holding and Transmission Companies; the Ministry (
Telecommunications
Field surveys and mapping in the presence of representatives of the
entities
Interviews with locals and icemnts of the project areas
Using nordestructive remote sensing technologies
Using limited/exploratory boreholes
Weak Field surveyand P& A surveys
structures
Consulting structural specialists in areas with clear signs of vulnera
GOPP reports and maps related to conditions of structures
Culturally  |Coordination with the central and regional offices of the Supreme Coy
valuable sites Antiquities
and
antiquities Consultations with locals and project areas residents
Field saveys and mapping

Solid, liquid, Field investigation
and
hazardous Acquisition of maps and data from local government units and reley
waste offices
disposal siteq

Data/maps from the Egyptian Environmental Affairs Agency (EEAA
Data and maps from the BB
Interviews with locals and residents

Interviews with certified waste management companies and local s
providers

Interviews with operators of the Nasreya and UNICO hazardous wg
treatment facilities in Alexandria
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Component  Proposed data sourdesthe site specific ESIAS/ESMPS/RAPs

Geological Field surveys and geotechnical investigations

and

geotechnical Interviews with locals and project area residents

history of the

area Data collection and map acquisition from local government units

Geotechnical Due Diligence in areas close to water bodies or zone g
underground water tables

Land Field surveys and land mapping for placement of PRSs

Obtaining documents and maps fromSteePropertyAuthorityin the
local government or Markaz unit

Meetings and consulations with the potential land owners and us

Meetings with other relevant stakeholders (e.g. agriculture association
of temporary land acquisition)

The updated Resttlement Policy Framework (RPF)

The legislation related to securing land and land acquisition

Protected EEAA Protected Areas sector

Areas and

sensitive Environmental profile of the governorate
ecobgical

systems

Cultural, Field investigations

social, and

political traits Interviews with locals and project area residents

Interviews with government officiddl§5Osand relevant stakeholders

Restoration District local authorities
and
Repavement Data collection from the Directorate of Roads and Bridges
plans
Growth, GOPRP reports, data, and maps
future land
use, and Urban/physical planning oféis of the Governorate
planned
development]
S

It should be noted that some of the data above may simply be unavailable or incomplete
despite having been implemented fully by a government and/or private entity. In such cases,
the implementing company must generate the data tbhsingecessary means (field
investigations, measurements, stakeholder engagement, etc.).
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4.2 Selected background data

4.2.1 Phase | Governorates

Alexandria Governorate

The governorate is bordered to the north by the Mediterran@aar8esacostal zondd the eas
by El Behga and to the west by Matrouh Governotateas mariout lake.

Alexandria's total area comes to 2300%0akd is divided into one Markaz, one city, 7 district
3 rural local units.

Alexandria is an industrial governorate wH@f® of Egyptian industries are concentrg
especially chemicals, food, spinning and weaving as well as oil industries and fertilizer
Arab city was established to be an industrial, housing and agricultural city to absorb the
future ppulation increase.

Matrouh Governorate

Matrouh Governorate occupies a unique location on the Mediterraneémafea coste
zone}erving as the hub between Egypt and the Arab Maghreb (North Africa)

It hosts natural protected areas such as El OmalykhdeEl Salloum gulf and Siwa oases.

The governorate's total area comes to 166563dkming 16.5% of the country's total area.
divide into 8 Markaz, 8 cities, and 56 rural local units with 1 affiliated village.

Main activities of the populati@are trade, sheep and camel breeding as well as cultivatio
and olives.

Daqgahlia Governorate

Daqgahlia Governorate is located in the Delta Region. The governorate's total area comesg
kn?, forming 0.4% of the country's total area. It is divided into 16 Markaz, 19 cities, 2 dis
120 rural local units with 366 affiliated villages. The governorate's population reaches
recording a normal increase rate of 22.30 per tldousan

Dagahlia serves as the base of the rich Nile Delta triangle, and is ranked among the main
governorates. It is advantaged by rich water resources and fish wealth. It is also fam
production of meat, poultry and dairy productsableahas Eslamic and Christian arechaeolq
sites

Daqgahlia also hosts major industrial facilities spreading all over the governorate, and is
large and diversified industries, most important of which are chermsmalsing and weauvir
garmats- hydrogenated oitssoap- rice milling- grain milly cotton ginning milk - and printing
and publishing . In addition, small and indigenous industries are common in villages and |

The governorate won worldwide fame for hosting specialexdidal centers and hospitals. S
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of these centers include: urology and nephrology, and ophthalmology.

Qalubia Governorate is part of the Greater Cairo region. It lies in the east of the Nile a
point of the Delta. It is bdered to the south by Cairo and Giza Governorates and to the n
Daqgahlia and Gharbeia Governorates, to the east by Shargiah Governorate and Menufia
Shoubra El Khaima city is the starting point of thgricultural highway to Lower Eg
governorates, as such Qalubia is held as liaison connecting between lower Egypt and U
governorates

El Qanater el Khayreyyas a city irQalyubia Governoraté is the location of thBelta Barrage;
the firstmodern irrigation structure acrossNiile, located at the apex of thige Delta

The governorate's total area comes to 112430okming 0.1% of the country's total area.
divided into 7 Markaz, 10 cities, 2 districts, and 50 rural locaiithnit47 affiliated villages.

Qalyubia is known for its agricultural production of crispgs and vegetablesThe most
important of these crops incluteize cotton wheat citrusfruits, banangsoranges and apricots
is .also the leading Egyptgovernorate in the production of chicken andreggslition, Shoubr
El Khaima hosts the largest industrial cluster including several factories of: spinning an
electric appliances, plastics, vehicles, oil refining, food packing and prowtasipgducts, i
addition to Abo Za'bal industrial zone which is famous for fertilizers and chemicals industr

Gharbeia Governorate

Gharbeia is located in the center of Delta region

The governorate's total area comes to 194223@kming 0.2% fothe country's total area. It
divided into 8 Markaz, 8 cities, 4 districts,/@mdiral local units with 251 affiliated villages.

The governorate is renowned for growing traditional crops such as cotton, rice, wheat, be
and fruits, in adtion to Jasmine, and medical herbs and plants, of which, extracts and f
exported. The governorate is also famous for growing potatoes for exports and local mark

Gharbeighas some archaeological areas, such Eisiskem and the Metropolitang@io Church
located in Tanta city, a’hmanoud temple in Samanoud Gharbeia is a lead governorat
livestock and poultry breeding. In the industry field, it hosts large industries including spi
weaving.

Menufia Goverorate is part of the Delta Region .The governorate's total area comes t@®22
forming 0.2% of the country's total area. It is divided into 9 Markaz, 10 cities, 2 district
rural local units with 245 affiliated villages.

It is known of its fdile soil, agriculture is the main activity in the governdrali¢ains its wate
needs from Rosetta and Damietta branches of theltNdefamous for growing cotton, mai
wheat and vegetable.

The governorate contributes also to the industrial activity as it hosts large industries such
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and weaving. Furthermore, it is famous for the silk carpet industry for exporting purpdg
governorate experienced a huge industrial movemlectekfin establishing several indug
facilities and other developmental projects that created job opportunities.

In addition, the governorate hosts many industrial zones which provide great investment
and incentives.

Ismailia is Egypt's eastern gateway to the Asian Continent and the Asian Arab and Islami
The governorate lies on Suez Canal banks and is bordered by Port Said to the north and
south.

The governorate's total area is 5067 fomming 0.5% of the country's total area. It is divided i
Markaz, 7 cities, 3 districts, and 33 rural local units with 5 affiliated villages.

The governorate hosts the Archaeology Museum, Delesibs Museum and Orabi Castle
the Temsah lake, ooéthe Bitter Lakes linked by the Canal..

Ismailia offers several investment opportunities, most important of which are: industrial i
carried out in the first and second industrial zones. The industrial zones had been co
roads accessitige Egyptian ports and the duty free zone in Ismailia

Giza is one of Greater Cairo region urban governorates.

The governorate's total area reaches 13184fdiming 3% of the country's total area.
governorate is divided into 9 ke, 11 cities, 8 districts in addition to 48 rural local units w
affiliated villages.

Giza is privileged with plenty of ancient Pharoanic monuments, placing it second after Lu
this regard. Most Important monuments include Giza pyrahmedSphinx, Cheops Shiplso
hosts Hassana Dome and El wahaat el Baharya Protected Areas

SohagGovernorate belongs to south Upper Egypt Region which includes Beinvagl uxor,
Qena, and the Red Sea The governorate's totabares to 11218.10 Rirforming 1.1% of th
country's total area. It is divided into 11 Markaz, 11 cities, 3 districts, and 51 rural local
213 affiliated villageSohagdies on the western bank of the Nile on a fertile agricultural
Moreover, the city comprises of two islands, Karsemdahur Island, which is bigger ¢
uninhabited, and €ahur Island Gazirat&zu hur , OFIl ower | sl andao

Agriculture serves is the main economic activity of the governorate whiatnigokngrowing
wheat, cotton, and onions, as well as livestock and poultry production.
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The governorate pays great attention to the industrialization and motivation of investors.

is reflected in the industrial complex (Nile Company for Oil aedgBets, spinning and weav
onion dehydration, beverages and sugar in Gerga).R8odwttpstablished four industrial zof
in ElI Kawthar district and 3 other industrial zones: west Tahta, west Gerga, and Ahayiwia

QenaGovernorate is part of the south Upper Egypt Region. The governorate's total area
8979.80 k@ forming 0.9% of the country's total area. It is divided into 9 Markaz, 9 cities
rural local units with 111 affiliated villages. Qena is amdgstrial governorate. It ranks firsi
the production of sugar cane, tomatoes, bananas, sesame, and hibiscus.

The River Nile flows through the Governorate in a predominantly northerly direction, Alth
the most part devoid of natural habitatgreen areas, towns and villages are situated in or g
to agricultural, wetland or desert environmdhthosts EiDababya as a natural Geolog
protected area.

Several factories operate in the governorate including 3 sugar factories, andirunearsy
weaving, in addition to the Aluminum Complex standing as the largest industrial facil
Middle East
Qena also hosts two industrial zones; the First Industrial Zone situated in Kalaheen at Qg
The Second Industrial Zone is at d@hn Nagg a Hammady. Another smallistries cluster
located in Salehia at Qena markaz.
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Aswan governorates is part of the southern Upper Egypt region. It serves as Egypt's so
and liaison between northern and soutparts of the Nil&/alley and concurrently between Eg
and Africa.

The governorate's total area is 627Z6fming 6.2% of the country's total area. It is divideo
5 Markaz, 10 cities, aB@rural local units with 90 affiliated villages.

Agriculure is the main activity in the governorate, which is famous for growirgasaghibiscu
wheat, dates and henna. The governorate contributes as well to industry, most importa
chemical fertilizers, phosphate, and fish processing and palckimdustrial zone in El Shalal
been completed including installation of water, and electricity supply, as well as moc
networks. Accordingly, many job opportunities were created for the people of the governo

Aswan has many protectedam such as Saluga, Ghazal islands and the Small Islands ir
which are considered Wetlands and landscape protected areas , there is alatatjaalidéke
protected area, After the construction of the High Dam and filling lake Naser wijtthevatate
flowed into Wadi AlAlagi and it became part of the Lake

4.3.2 Phase |l Governorates

Beni Suef is one of the governorates of Egypt. It is situated in the center of the coun
gover nor at e 0 of Bena Juéf,tlogdted absut 12Mken sauth of Cairo on the wey
of the Nile River. The Area is well known in Egypt for its cement factories. The nearby|
pyramid is the only prominent tourist attraction in the area.

The governorate's total ared @95 km, and is divided into 7 cities, , 222 villages, 1 city @
communities.

Total population of the governorate is 2856812 which represents 3.2% of the total pop
Egypt

It hasgVadi Sanor CageologicaProtected Area

Menya is one of the governorates of Upper Egypt. The capital of Menya governorate is
Menya. The governorate is one of the most highly populated governorates of Upper Eg
the population reaches 5156702 which represents 5.9% of {haptdttion of Egypt.

The rural feature dominates the governorate, Most of the population concentrates alon
Valley that runs through Menia Senith. 8857 feddans are cultivated in Menia dependi
t he Nil eds wat er .rateTishcensidered desero the thing the rgakes the
feature dominates the governorate.

The governorate's total area is 32279fanming 3.2% of the country's total area. It is divided
9 cities, 361 villages and 1 city of new communities.
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Asyut governorate is one of the governorate of Egypt. It stretches for the Nile. The cap
governorate is the city of Asyut.

The governorate's total area is 2.6% of the country's total area. It is divided into 11 cities,
235 villages and 1 city of new communities.

Total population of the governorate is 4245215 which represents 4.8% of the total pop
Egypt.

It has Wadi AAsioutty Protected Area .

It is located 635 km south of cairo in$bathern part of Upper Egypt. Itis currently the sm
governorate in Egypt, spanning approximately 5 km from north to south, and 1.5 km for
west, and lies in Upper Egypt along the Nile. The city of Luxor is the capital of th
governoate.

The governorate's total area is 55 kmrming 0.24% of the country's total area. It is divided
cities, 56 villages and 1 city of new communities.

Total population of the governorate is 1147058 which represents 1.3% of the total piop
Egypt.

It has been estimated that Luxor contains about a third of the most valuable monun
antiquities in the whole worl d, whi ch m
Monuments such as The Luxor Temple, Karnak Temple, |k &fdhe Kings

which is the meeting between the three agricultural, coastal and desert environtistasc
civilizations, the Pharonic, Greek, Roman, Coptic and Islamic civilizations emerged
contains, Protected da in Fayoum Governorate

Faiyoum is one of the governorates of Egypt that is located in the middle of the country.
is the city of Faiyoum, located about 130 km south of west Cairo. It has a population o
which represents 3.6% of tléat population in Egypt.

The governorate's total area is 1827 km2. It is divided into 6 cities, 163 villages and 1
communities.

The governorate hamtural protectorates such as Qaroun Lake, and WRadydt, it also h;
many touristic siesuch as Ein El Seleen.
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Cairo governorate is the most populated of the governorates of Egypt and it is the nationa
Egypt and the major part of the greater Cairo metropolitan area

The governorate's total area is 3085 km2, forming 0.3% of the country's total area. It cong
big city which is divided into 35 districts and 4 Cities of New Communities.

Cairo governorateds popul ati on Iatisn wWiki23788#r¢
average size of household

Since Cairo is the biggest city , it offers several investment opportunities, most importan
are: Sale & repairing vehicles, Manufactures, Constructions & Building, Transportation
and Eduation .

It has many historical sites such as the Egyption museum, Salah El Din Castle, it also
protected areas including Wadi Degla and petrified forest protected area in Maadi.

Damietta governorate is located in tiogtheastern part of the country, the Nile meets
Mediterranean sea at one of the oldest summer resorts in Egypt at Ras El Bar which ig
famous cities

The governorate's total area is 1029 km2, forming 0.1% of the country's total avededtirstali
10 cities, 85 villagesd 1 City of New Communities.

Damietta governorateds population is 133
an average size of household

The city of Damietta is famous of its skilled carpenterfuanidire . These productions are
only sold in Egypt but also in the Midgd
income is related to furniture. Damietta also produces wheat, maize, cotton, rice, potatoe
the palm trees thatdtgovernorate exports millions of it to many countries every year.

Beheira governorates is a costal governorate located in the northern part of the country
Delta at west of the Rosetta branch .

Beheira governorate enjoys an important strategical place, weRbeéttabranch of theNile. It
comprises four important highways, namelZ#ieAlexandriadesert road, th€airoagricultura
road, the international road and the circular roagirBejovernorate is also home to a numb
the most importanCoptic monasteries iVadi El Natrun(Scetes). It also has idku and Nab
Hamraa lakes.

The governorate's total area is 10130 fonming 1% of the country's total area. It is divided
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15 cities, 497 villages and 1 City of New Communities.

Beheira governorateds population is 58&n4
average size of household

Agriculture is the main activity in the governorate due to its shiy,fditit it has also son
activities in Sale & repairing vehicles, Constructions & Building, Transportation & storage

Kafr El Sheikh governorates lies in the northern part of the country along the western bra
Nile.Lake Burullus is located in the north of the governorate.

The governorate's total area 363dn2, forming 0.3% of the country's total area. It is divided
13 cities, 223 villages.

Kafr EI Shei kh governor at e 06 stalftgypt pdpwdation with
4.3 asan average size of household

Agriculture is the main activity in the governorate due to its soil fertility, it has also ad
Education and Sale & repairing vehltless Elburullus lake, a natural wetlandeptetl area.

4.3 GeneralDemographic Characteristics

The ESIAF paid attention to describe the main characteristic of the project areas. However,
due to the wide geographical scope of the NG project, the ESIAF report will shed light
briefly on the projedites characteristics. Additional detailed information is presented in the
Supplementary Social Impact Assessment Franmm@porkwhich is done only for the 11
governorates (phase | of the projdetjeloped as a staaldne document related to the NG
project. Yet, it will be essential to collect more site oriented data during the preparation of
the specific ESI&£SMP for phase Il of the project.

4.3.1 Population Characteristics

The total number of the targeted NG project installation is 2.2 million household
connections that will serve arouddmillion beneficiaries. The population of the 20
governorates is nearly 80 million people. The highest proportion of people (10.8%6) inhab
Cairo Governorate. The least strata of people (0.5%) inhabit Matrouh Governorate.

Age Structure
The age categories of the population in the 20 Governorates showed a dominant growing
young community as 49 % of the governorates' population fallshendge tcategory-15

8 The number of beneficiary household in each governorate was multiplied by the average size of household
within the Country according to the Statistical year Book 2015.
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less than 45 years. Those who are less than 15 years old represent about 31% of the
population. While those aged betweetteds than 60 years old represent about 13%.

Rate of Natural Increase

The crude birth rate varies betweenve8 birth per thousand person in Cairo Governorate

to about 51 birth in Matrouh Governorate. The mortality rate diversifies between 4.4 deaths
per thousand person in Matrouh Governorate and 9 in Cairo Governorate, consequently,
the population increasegavaries between 19 per thousand person in Cairo Governorate to
46.2 person in Matrouh Governorate.

4.3.2 Living Conditions

The study team tried to investigate the living conditions in order to obtain clearer view about
the household characteristics of theemtdl beneficiaries. However, more localized
socioeconomic investigatiam®uld be carried out during the site specific ESIA.

Household Size

The average family size of the sample surveyed in the 11 governorates is about 4.61 persons.
However, the domamt value is 4 persons per household. The segregation of sample by the
size of household reflected that 64.2% of the sample surveyed constitutpecohs,

while a quarter of the sample surveyed are less than three persons. Slight variation was
reportel among the governorates as 21.3%obhdouseholds reported an average®f 7

persons, whereas, Dagahlia and Gharbeia household size did not exceed 6 persons.

For the new 9 Governorates, the reviewed secondary data showed that the average family
size is4.4 persons. The average family size varies between 3.8 persons in Cairo Governorate
and 4.7 persons AssuitGovernorate.

Dwelling characteristics

The type of dwelling should be highlighted in order to identify the probability to install the
NG to those houses. Around two thirds of the sample surveyed (at the level of 11
Governorates (phase 1) livean apartment, while 31.7% live in a house. The governorates
varied among each other regarding the type of dwelling. Around 92.0% of the sample
surveyedi Qalubia live in an apartment, while 52.9% of the san§abadive in a house.

Due to the nature of dwelling, it is anticipated that the apartment buildings beneficiaries will
benefit from the project, as well as those who live in a house.

The constration materials of the walls and ceilings are one of the main bases and conditions
required to install the NG. It was reported that 42.4% of the total sample surveyed live in
housing projects type. Around third of sample surveyed live in newly construséed

12.% live in old buildings and the same percentage live in squatter building.

Almost all of the sample surveyed live in buildings constructed of concrete and red bricks.
Few percentage of the buildings are constructed of white bricks. Dweibtgsted of

wood and mud were limited. Indicating that, the houses are suitable for the installation of the
NG.
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Regarding the legality of the houses, the group discussions reflected that few percentage of
the houses are constructed with no legal docsimiEmis, they are not entitled for NG
installation. The research team reported back observations from the field indicting that the
government authority began to demolish the illegal constructed houses.

Regarding street conditions, the majority of themsvletween-30 meters width. That

was an indication of the high probability to get the NG installed in. As for ceiling
construction materidlsalmost 90.0% of the sample surveyed have a ceiling constructed of
concrete. About 10.0% of the sample in Margovernorate have ceiling constructed of
wood, while few percentage of the samp&ohaghave ceilings constructed of palm tree
reeds.

For the new 9 Governorattes (phase Il) the Statistical Year Book 2015, showed that the total
buildings are about34million. The total number of houses reperesent about 42% of the
total buildings , while the apartment blocks represent about 10% and 38% are a country
houses. It is anticipated that the apartment blocks beneficiaries will benefit from the project,
as wdlas those who live in a house.

9 The celling materials is one of the modalities requiredatbthresNG
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