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List of acronyms and abbreviations

AFD Agence Francgaise de Développement (French Agency for Developmer
BUTAGASCO | The Egyptian Company for LPG distribution
CAPMAS Central Agency for Public Mobilization and Statistics
CDA Community Development Association

CO Carbon monoxide

CRN Customer Reference Number

CULTNAT Center for Documentation Of Cultural datural Heritage
EEAA Egyptian Environmental Affairs Agency

EGAS Egyptian Natural Gas Holding Company

EGP Egyptian Pound

EHDR Egyptian Human Development Report 2010

EIA Environmental Impact Assessment

ER Executive Regulation

E&S Environmental an8ocial

ESIA Environmental and Social Impact Assessment
ESIAF Environmental and Social Impact Assessment Framework
ESM Environmental and Social Management

ESMF Environmental and Social Management framework
ESMP Environmental and Social Management Plan

FGD Focus Group Discussion

GAC governance and anticorruption

GDP Gross Domestic Product

GIS Global Information Systems

GoE Government of Egypt

GPS Global Positioning System

GRM Grievance redress mechanisms

HDD Horizontal Directional Drilling

HDPE High-Density Polyethylene pipes

HH Households

HHH Head of the Household

hr hour

HSE Health Safety and Environment

IBA Important Bird Areas

IDSC Information and Decision Support Center

IFC International Finance Corporation

IGE/SR Institute of Gagkngineers/Safety Recommendations
LDCs Local Distribution Companies

LGU Local Governmental Unit

LPG Liquefied Petroleum Gas

mBar milliBar

MDG Millennium Development Goal

MOP Maximum operating pressure

MP Management Plan

MTO Material takeff

NG Natural Gas

NGO Non-Governmental Organizations

NO: Nitrogen dioxide

OSH Occupational Safety and Health

P&A Property and Appliance Survey
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PAP Project Affected Persons

PE Poly Ethylene

PMuo Particulate matter

PPM Parts Per Million

PRS Pressur®eduction Station

RAP Resettlement Action Plan

RPF Resettlement Policy Framework

SDO Social Development Officer

SIA Social Impact Assessment

SO Sulphur dioxide

SSIAF Supplementary Social Impact Assessment Framework
SYB Statistical Year Book

T.S.P Total Suspended Particulates

Town Gas The Egyptian Company for Natural Gas Distribution for Cities
WB The World Bank

WHO World Health Organization

$ United States Dollars

) Euros

Exchange Rate:

Exchange

US$ 8.83 EGP as dbeptembe2016
R @.89 EGP aé dbeptembe2016
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1 Introduction

1.1 Preamble

The Government of Egypt (GoE) has immediate prioritisetease household use of natural
gag$NG) by connecting 1.2 million households/yr to the gas distribution network to replace the
highly subsidized, largely imported Liquefied Petroleum Gas (LPG).

The total installed domestic connections until 2015 re@chadillion customers and 14.8
thousand commercial customers and 2.3 thousand industrial clients. That was achieved in full
cooperation with the local distribution companies.

The GoE is implementing an expansion program for Domestic Natural Gas contzeations
additional 1.5 Million households over the next 4 years. The project presented in this study is part
of a program that involves extending the network and accompanying infrastructure to connect
1.5 million Households in 11 Governorates between BA1B0a9 with the assistance of a

World Bank Loan of up to US$500 Million and the Agence Francaise de Développement (French
Agency for Devel opment) financing of up to
US$850 Million.

1.2 Project Objectives

The propsed project represents an integral component of the National energy strategy which
aims for greater use of natural gas for domestic users and reduction of government subsidies of
the energy sector (LPG). The project is planned for completion within. Ilyeddlowing
results are envisaged:

- 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 the physically 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.

1.3 Environmental and Social Impact Assessment (ESIA)

World Bank Environmental and Sociale§uard policies require an Environmental & Social
Impact AssessmeriESIA) of the proposed project. In 2013 an Environmental and Social
impact Assessment framewd&kSIAF) and a Supplementary Social Impact Assessment
FrameworKSSIAF)were prepared foné 11 governorates.

This ESIA has been prepared based on the Terms of Reference prepared by EGAS and cleared
by the World Bank. A joint venture between Petrosafe (Petroleum Safety & Environmental
Services Company and EcoConServ Environmental Solutiarstvasted in November 2015

to develop the governordével and sitepecific ESIAS.

ESIA is undertaken to assess and propose mitigations for environmental and social impacts of
distribution networks serving the various project areas. Impacts of Nf&texplextraction,

refining, transmission, d#kes from the national network to the project areas, pressure and
reduction stations are outside the scope of the ESIA.

The ESIA objectives are as follow:

- Describing project components and activitieseleivance to the environmental and
social impacts assessments

Pagel of 100
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- ldentifying and addressing relevant national and international legal requirements and
guidelines

- Describing baseline environmental and social conditions

- Presenting project alternatives and opept alternative

- Assessing potential s#igecific environmental and social impacts of the project

- Developing environmental & social management and monitoring plans in compliance
with the relevant environmental laws

- Documenting and addressing environnheamtd social concerns raised by stakeholders
and the Public in consultation events and activities

As the project involves components in various areas within the 11 governorates, the parties to
the project agreed that ssfgecific Environmental and Sotmpact Assessment (ESIA) to be
prepared for each of the project -subas within the governorate. Guided by the 2013
Environmental and Social Impact Assessment Framea®ikF) andSupplementary Social

Impact Assessment Framewo8SIKAF),this is the s specific ESIA for the connections
network planned fdgl Awayed & Abu Solimanin Alexandria Governorate. The project ki

Awayed & Abu Solimanencompasseés500household connections be connected in year 1

of the 3year project.

The local distribution company responsible for project implementation ifel Awayed &
Abu Solimanis Town Gasor Hf t* Ayl

No major environmental or social risks could be foreseen to prevent reaching the targeted
customer over the proposegear timeframe. Thextensive experience gained, by EGAS and
affiliates, through implementation of the previous- A8l GoEfunded Natural Gas
Connection project in Greater Cairo (and all over Egypt) plays a critical role in minimizing
environmental and social risks and makigpublic ownership and acceptance.

1.4 Contributors

The ESIA has been prepared by a Joint Venture between Petrosafe (Petroleum Safety &
Environmental Services Company and EcoConServ Environmental Solutions (CaivatHEgypt)
collaboration, and faciliati from EGAS, Egypt Gas, Regas and Town Gas HSE and
Engineering Department§he names of the Petrosafe and EcoConServ experts who have
participated in the preparation of the ESIA study are listed in Bofidns report.

Page2 of 100
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2 Project Description

2.1 Background

Natural Gas is processed and injected into the high pressure lines of the national Grid (70 Bar)
for transmission. Upon branching from the main lines to regional distribution networks, the
pressure of the NG is lowered to 7 Bar at the Pressure Redwuttars $PRS). An odorant is

added to the NG at PRSs feeding distribution networks to residentiah areles to facilitate
detection. Regulators are then used to further lower the pressure to 100 mbar in the local
networks, before finally lowering tpeessure 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, and conversion
of applianceozzles to accommodate the switch from LPG to NG.

Project components planned ifoEl Awayed & Abu Solimanin Alexandriaare enclosed in
the redbox in the figure below:

Transmission Lines (main Line)

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

Pressure Reduction Stations (PRSSs)

Typically located at the Odorant addition (facilitate
borders of serviced area: Reduce pressure to 7 Ba detection)

A4

Local Distribution Network: Distribution mains

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

Local Distribution Network: City gate regulators

0.12 Bar medium pressur: 0.1 Bar low pressure mair PE pipes

A4

Local Distribution Network: Connection lines

Lateral connections from mair Output pressure at home Enter households via meters,
to residential units (steel pipe: regulators is 22.5 mBar connects to appliances

Figure 2-1: General components of thepecific areas in Alexandriaistribution network

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

Page3 of 100
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2.2 Project Work Packages

221 Main feeding | ine/dPeE WioOrOk6 07 bar system

A gas distribution piping system that operates at a pressure higher than the standard service
pressurelelivered to the customer. In such a system, a service regulator is required to control the
pressure delivered to the customer.

Main feeding lines are mainly constructed from polyethylene pipes (HDPE) with maximum
operating pressure (MOP) below 7 bar.

222 Distr i buti ons network ORegul ator s, PE80O Net

A gas distribution piping system in which the gas pressure in the mains and service lines is
substantially the same as that delivered to
regulator is not reqeid on the individual service lines.

Distribution networks are mainly constructed from polyethylene pipes (MDPE) with MOP below
100 millibar.

2.2.3 Installations (Steel Pipes)

A gas distribution piping system consist of steel pipes which is connected fidunalisdivice

line to vertical service pipe in a multistory dwelling which may have laterals connected at
appropriate floor levels; in addition to service pipe connected to a riser and supplying gas to a
meter and gas appliances on one floor of a building.

Internal Installation consists of pipe connecting the pressure reducing regulator/district
Governor and meter Outlet (MOP 25 millibar)

2.2.4 Conversions

Conversions involve increasing the diameter of the nozaéelmfrher of an appliance to work
with natural gas as a fuel gas rather LPG or others.

Paget of 100
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2.3 Project Execution Methodology

2.3.1 Project area selection criteria

Preliminary project planning has applied social, economic, safety, and technicaidargiya to
subareas (districts and villages that might be increased subject to availability of resources and
compliance with technical, economic, and social criteria) as targets for connecting the customers
(households). The project shall introduce theceem new areas, which have not been
connected before, and shall further extend the network in areas which are partially covered.

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

2.3.2 General survey

- Data collection on pential 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.

- ldentifying availability of utilities in the area #rr conditions (Electricity, Water,
telephone lines, asdnitary pipg¢shrough data and maps from the relevant authorities.

- ldentifying the location of the nearest PRS or gas networks, if available.

2.3.3 Property & Appliance (P &A) survey

- Obtain the latesterial maps of the project areas from the Egyptian Survey Authority

- ldentifying Global Positioning System (GPS) coordinates of the sites

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

-  GPS team develops a survey map to bebystiet 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 customer name, address, appliances, and data.

- An isometric drawing for each building, location oficggrand riser routes is created,
reviewed by the surveyors, and delivered to the Installations department

- Data is entered into a central database and G.I.S system for review by a design team

- Design team finalizes pipe sizing, type, regulator caplaciatiédns, routing, and number of
appliances to be converted

2.3.4 Criteria for selection of structures eligible for connections

- Areas with prexisting utilities especially underground (electricity, water, sewerage,
telecommunication)

- Structures in residentsibas cannot be made from clay or wood

- Structures must comply with British Standards and Egyptian Building Codes

- Residential areas must be in proximity to the gas network

Based on the above, potential connectioBsAwayed & Abu Solimanare presentdaklow:
Table 2-1' Planned connections
Governorate First year Second year Third year Total

20/2617 20/2018 20/2819 (Thousand units)

El Awayed & RS
Abu Soliman

Pages of 100



& ( EcoConServ

SitespecificESIA NG Connectiond 5 Million HHs Alex Governoraté El Awayed & Abu Soliman November 2016

Figure 2-3: El Awayed & Abu Soliman poject area

Pages of 100
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2.3.5 Design and material takeoff (MTO) including procurement

Oncethe final number and location of project components and households is finalized, a final
design of the distribution pipelines is utilized to estimate the materials needed to implement the
project. Procurement of the materials includes local and inta&lnabomponents. Local
purchases typically include PE pipingther distribution networksntiernational purchases
include critical components, regulators, and metering stations

236 Construction works of Main DREHOGE@G | i nel/n

The distibution system shall consist éB&r mains extending through city gate regulators, which

in turn feeds low pressure networks via district regulators. Distribution mains are typically
Polyethylene (PE) pipes connected to regulators. Regulators are/iBad fping which is

orange in color (referred to as PE100) with diameters between 168mrto & cording to

GIS PL28.

2.3.6.1 Excavation and pipe laying:

In general, the least expensive and most commonly used excavation technique is the Open cut
technique. Adirnatively, borings may be excavated using hydraulic drive, and finally Horizontal
Directional Drilling (HDD) technique. HDD is only utilized in the case of railway crossings,
waterways, and major streets where traffic cannot be interrupted. In theHE2lSeuafler

railway crossings steel or reinforced concrete sleeves will be installed to further protect the piping
from fatigue. It should be noted that intersections with waterways of the Nile or its branches are
not foreseern this project.

2.3.6.2 Site prepacet and excavation:

Prior to excavation works, pipeline 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 bragghalt and the base stone layer. In case the jack
hammer is used, road layers are then removed by excavator.

The road base soil, underneath asphalt and stones, is then excavated either by a backhoe
excavator or by manual excavation. The advantage wal rercavation is that it reduces the

risks of breaking water, sewerage, electric or telecommunication lines which are unmapped.
Typically the trench for PE pipes is@& meter wide, and about 1.5 meter deep, depending on

pipe diameter. For steel pighs trench width is 0®8 meters with the same depth, also
depending on diameter.

Excavated soils, broken asphalt and other waste materials during excavation are loaded onto
trucks,for transfer to disposaites. Because of limited space on most stileatsing waste
trucks shall be done upon excavatiarder to avoid stockpiling waste.

In some cases, where groundwater table is shallow, the trench should be dewatered before pipe
laying. Dewatering pumpgpicallydischarge into a drain or sewer mbnhaccording to
arrangements with local authorities. conserve water, if dewatered groundwater is free of
perceivable pollution, it will b the extent possibleised on or around the work site or
discharged into the nearest canal to be useddatiam.

2.3.6.3 Pipe laying:

During the excavation works, welding works may take placegetaowe Once the trench is
excavated, the pipe stretch shall be laid down. Welding may involie edilgliectrical fusion

weld (fittings with heating coils installed inside) or buts \(fedt plate softening the tips of the

PE pipes before joining). In both cases, adequate electrical units are needed onsite (diesel
generators, cables).

Pager7 of 100
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2.3.6.4 Backfill and road repair:

Natural gas PE pipes should be surrounded by sand in order to absémmhothesroad. After
laying and welding works, the trench is then filled with sand either by a front loader or manually.
The sand should be effectively compacted in the trench in order to avoid road settlements, and

subsequent cracks. A yellow warning tapnar ked oONat ur al Gasodé is p
layer.

where trim back Is required , Wearing course-

minimum width to be used - Basecoiinis
sufficient to ensure a neat edge
and to allow complete

compaction of the reinstatement

Minimum trench

Pipe Diameter width (w) mm
Up to & including 400
180 mm/6" steel
above 180 mm Pipe 0.D+200
mpacted sand using a hand hammer
above 6" steel Pipe 0.D +300 00 + Outside of pipe diameter)

Figure 2-4: Typical backfill arrangement (Source: EGAS technical drawings)

In some cases, an invertedhaped reinforced concrete slab is caretitaround the pipeline
after laying in order to improve shock resistance.

Figure 2-5: Typical layout of U-shaped concrete slab (Source: EGAS technical drawings)
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