AES Baltic Holdings B.\V. Mitsui & Company Limited

(‘ AES & MmITSUISCO,, LTD.

AES Levant Holding BV Jordan PSC

(4) (‘EJM‘ PETBAY 39 AL Jﬁlﬁh&gﬂ
IPP4 Al-Manakher Power Project

sl Gadlal)
EXECUTIVE SUMMARY

Aae) Prepared by

PARSONS
BRINCKERHOFF

2012 sla May 2012

e &l In association with
D
=7,
LS Laalall Lynaall
Royal Scientific Society







IPP4 Al-Manakher Power Project
Executive Summary

Prepared for

AES Levant Holding B.V Jordan PSC
Al Madhonna St. - Al Manakher Village
P.O. Box 3099 Amman

11181 Jordan

Prepared by

Parsons Brinckerhoff
Amber Court

William Armstrong Drive
Newcastle Upon Tyne
United Kingdom

www.pbworld.co.uk

In association with
Royal Scientific Society
Amman

Jordan

WWW.ITS.jO






CONTENTS

INTRODUCTION

1.1 Background
1.2 The Project
1.3 Environmental and Social Impact Assessment

POLICY AND LEGAL AND ADMINISTRATIVE FRAMEWORK

2.1 Introduction
2.2 Energy Sector Administrative Framework
2.3 Conclusion

ANALYSIS OF ALTERNATIVES

3.1 Identification of the Need for Additional Power Generation in Jordan
3.2 Selection of the Site

3.3 Choice of Plant

3.4 Pipeline Routing

3.5 Underground Cable Routing

THE PROJECT

4.1 Developer

4.2 The Site

4.3 The Proposed Development
4.4 Project Operations

ENVIRONMENTAL BASELINE AND POTENTIAL IMPACTS

5.1 Air Quality

5.2 Water Quality

5.3 Geology, Soils and Wastes

5.4 Noise and Vibration

5.5 Landscape and Visual

5.6 Transport and Infrastructure
5.7 Socio-economics and Land Use
5.8 Ecology and Biodiversity

5.9 Cultural Heritage / Archaeology

ENVIRONMENTAL MITIGATION AND MONITORING PROGRAMME

INTERAGENCY, PUBLIC AND NGO CONSULTATION

7.1 Introduction

7.2 Scoping Exercise

7.3 Additional Public Consultation

7.4 Conclusion and Recommendations

CONCLUSIONS

Page

0 00 ~N N NN o O 01 Ol W w w w

© ©O© © ©

11

12
12
13
15
16
17
18
19
20
21

23

25
25
25
25
27

28

Al-Manakher Power Project ESIA Executive Summary
May 2012






1.1
111

1.2
1.2.1

1.2.2

1.2.3

1.3
13.1

1.3.2

1.3.3

INTRODUCTION
Background

This document provides a summary of the findings of the Environmental and Social
Impact Assessment (ESIA) undertaken for the IPP4 Al-Manakher Power Project. Full
details of these ESIA studies are provided in the Environmental Statement (ES) for
the Power Project.

The Project

AES Levant Holding B.V Jordan PSC as project company incorporated in Jordan is
proposing to construct a 16 x 18V50DF tri-fuel compression ignition engine power
plant (able to fire on heavy fuel oil (HFO),distillate fuel oil (DFO) and natural gas when
it becomes available) on the behalf of the Consortium AES Baltic Holdings B.V and
Mitsui & Company Ltd. The Consortium were awarded Preferred Sponsor for the
IPP4 Power Project in Feb 2012. The Power Project will have a nominal output of up
to 250 MWe at specified site rated conditions.

The Power Project site is located adjacent to the existing AES Amman East
Combined Cycle Gas Turbine (CCGT) Power Plant, referred to as IPP1.

The Power Project will be used to rapidly assist in meeting temporary generating
demands or to maintain the stability of the National Transmission System (NTS) in the
event that there is a sudden drop in the power delivered to the system (e.g. a forced
power plant outage). The Power Project may also be required to operate in order to
maintain the electrical stability of the supply in terms of voltage control and frequency
regulation. As such, the anticipated operating regime of the Power Project will be
peaking to provide short-term support to the NTS.

Environmental and Social Impact Assessment

Parsons Brinckerhoff Ltd. (PB), assisted by the Royal Scientific Society (RSS) have
undertaken an ESIA for the proposed plant to determine the impact that the
construction, operation and where possible decommissioning phases of the
development will have on the receiving environment. This document provides an
executive summary of the findings of these studies.

The Power Project is considered to be categorised as a Category B Project under the
Equator Principles, as it is believed that the Power Project will not have any major
negative environmental impacts and any observed environmental impacts will be site
specific. It should be noted that there is no difference between the ESIA
requirements for either “Category A" or “Category B” projects and this ESIA is
considered to, whilst applying to a “Category B” project, provide a level of detail
suitable for “Category A" projects, in full accordance with the applicable Equator
Principles.

Duly, the ESIA has included:

e  Screening stage, which concluded that a full ESIA was required to satisfy the
Ministry of Environment (MoE) and the World Bank / International Finance
Cooperation (IFC) Performance Standards and Guidelines.

e  Scoping stage, to allow interested and affected parties to participate in the ESIA
process. Their concerns relating to the Power Project were documented and
were used to inform the ESIA process.

e  Collection of baseline data against which the environmental impacts of the Power
Project were assessed.
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ESIA stage to determine the impact of the Power Project on the receiving
environment.

Identification of mitigation and monitoring of impacts where appropriate.
Including the preparation of an Environmental Mitigation and Monitoring
Programme (EMMP) for the Power Project. The EMMP has been prepared in
accordance with Equator Principle 4: Action Plan and Management System; it
should be noted that this requirement applies for either “Category A" or
“Category B” projects and that the level of detail is commensurate with the
project’s potential impacts and risks identified by the results of this ESIA.

Summary of the above in an ES for consideration by the relevant Jordanian
Ministries and World Bank / IFC.
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2 POLICY AND LEGAL AND ADMINISTRATIVE FRAMEWORK

2.1 Introduction

2.1.1 The ESIA has considered all legislation identified as being relevant to the Power
Project including that identified by the ESIA team and participants at the scoping
meeting. The relevant legislation is summarised below.

2.1.2 Applicable Jordanian Laws, Regulations and Standards:

Environmental Protection Law (No. 52, 2006);

Environmental Impact Assessment Regulations (No. 37, 2005);
Ambient Air Quality Standards (JS: 1140, 2006);

Water Authority Law (No. 18, 1988);

Underground Water Monitoring By-law (No. 85, 2002);

Instruction for Management and Handing of Consumed Oil for 2003;
Jordanian Guidelines for Prevention of Noise (2003);

Management of Solid Waste Regulations (No. 27, 2005);

Dimensions, Total Weights and Vehicles' Engine Horse Power By-law issued in
accordance with Paragraph (a) from Article (19) and Article (64) from the Traffic
Law (No. 49, 2008);

Agriculture Law (No. 44, 2002);

Labor Law (No. 8, 1996);

Archaeology Law (No. 21, 1988);

Instructions for Hazardous Waste Management and Handling for 2003;

Management, Transport and Handling of Harmful and Hazardous Substances
Regulations (No. 24, 2005);

Civil Defence Law (No. 35, 1999);
Public Heath Law (No. 47, 2008);
General Electricity Law (No. 64, 2002); and

Regulation of the Organisation and Administration of the Ministry of Energy and
Mineral Resources (No. 26, 1985).

2.1.3 Applicable World Bank / IFC Performance Standards and Guidance:

PS 1: Assessment and Management of Environmental and Social Risks and
Impacts 2012;

PS 2: Labor and Working Conditions 2012;
PS 3: Resource Efficiency and Pollution Prevention 2012;
PS 4: Community Health, Safety and Security 2012;

PS 6: Biodiversity Conservation and Sustainable Management of Living
Resources 2012;

PS 8: Cultural Heritage 2012;
Air Emissions and Ambient Air Quality Guidelines 2007;
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2.2
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2.2.2

2.2.3

2.3
23.1

e  Wastewater and Ambient Water Quality Guidelines 2007;
e Water Conservation Guidelines 2007;

e  Waste Management Guidelines 2007;

¢ Noise Guidelines 2007;

e  Community Health and Safety Guidelines 2007;

e  Construction and Decommissioning Guidelines 2007; and,
e  Thermal Power Plant Guidelines 2008.

Energy Sector Administrative Framework

The Government of the Hashemite Kingdom of Jordan has established a number of
objectives to facilitate the development of the national power sector. These
objectives include:

e  Provision of a secure electricity supply to meet the country’s domestic internal
demand,;

e Generate sufficient amounts of electricity to allow the Kingdom to export
electricity to other countries in the region;

¢ Develop the national electricity network to allow for the interchange of energy,
internally and to neighbours in the region; and,

e Attracting of private investment (domestic and foreign) to the Jordanian power
sector.

The Jordanian Government has a particular interest in attracting foreign investment to
Jordan. To this end, the Government has passed legislation and is implementing
policy initiatives to continue to encourage this investment. The Government wants to
introduce Independent Power Producers (IPP) to Jordan, and it is particularly
interested in participating (via such IPPs and interconnection to neighbouring national
girds) in the development of a regional power market. Jordan offers the region a
favourable geographic location, a well-developed and efficient infrastructure, political
and economic stability, and a quality human resource base with a solid commercial
orientation that makes it suitable to offer this service.

To support these specific policy objectives, the Government has adopted a strategy
for the development of its power sector. This strategy envisages greater participation
by the private sector. As part of the strategy, the Government has decided that all
new generation capacity will be installed, owned, and operated by the private sector.
This new capacity will be procured through an international competitive tendering
process. Specifically, the Government has recently taken important measures to
commercialise the power sector, increase competitiveness within the sector, and
improve the environment for private sector investment.

Conclusion

Following a full ESIA the Power Project has been identified as being fully compliant
with relevant Jordanian Laws, Regulations and Standards and the requirements of the
World Bank / IFC. The remainder of this document summarises the impact
assessments undertaken that underpins this conclusion.
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3 ANALYSIS OF ALTERNATIVES

3.1 Identification of the Need for Additional Power Generation in Jordan

3.1.1 The Power Project is to be constructed to help meet the rising electricity demand in
Jordan.

3.1.2 From the 15 Year Electricity Master Plan issued by the Electricity Regulatory

Commission of Jordan, the electricity demand is expected to rise from its current level
of about 9368 GWh to 15422 GWh in 2020 (assuming a nationwide low case).

3.1.3 This will require an increase in power generation capacity in Jordan of 1029 MW
(i.e. from 1326 MW to 2355 MWe).
3.14 The location of the Power Project, close to the centre of the electricity demand in

Jordan, will help Jordan to generate electricity in a manner that will minimise the
transmission losses associated with long transmission lines.

3.2 Selection of the Site

3.2.1 The Power Project site has been selected by the Ministry of Energy and Mineral
resources (MEMR) as being potentially suitable to house the development of a Power
Project with a nominal output of up to 250 MW.

3.2.2 There are many advantages of the Power Project site that make it an ideal location for
power generation. These include amongst others:

e An existing transport infrastructure in the form of the Zarga to Sahab road that
will readily accommodate construction traffic;

e Availability of sufficient land to house the Power Project;

e  The close proximity to an electrical connection (i.e. the existing 132 kV National
Electric Power Company (NEPCO) substation to the north of the site);

e The close proximity to a gas connection (i.e. the existing NEPCO Metering
Facility on the IPP1 site);

e  Proximity to centre of electricity demand in Jordan in the form of Amman, which
is located approximately 14 km to the west; and

¢ A site removed from highly populated areas.

3.2.3 It is considered that the Power Project site is therefore highly suitable for the intended
use of power generation.

3.3 Choice of Plant

3.3.1 There are a number of options available for the generation of up to 250 MWe, but the

Power Project is considered to represent the most appropriate option for generation of
the energy required (i.e. providing peaking / support requirements).

3.3.2 In theory, the generation of up to 250 MW of electricity could be generated from a
number of other types of generating power plant including:

e  Conventional Thermal Power Plant (solid fuels / oil / gas); or,

¢ Renewable Energy Generating Plant (such as Biomass / Waste to Energy Power
Plant / Wind Turbines / Solar Photovoltaic Panels).

3.3.3 The generation of the electricity from other Conventional Thermal Power Plant
(i.e. not oil / gas) is not considered to be desirable given that such power plant would
be expected to be less efficient / less flexible than the Power Project and more costly
to construct.
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3.4.2

3.5
3.5.1

Due to constraints associated with fuel availability and transport it would not be
feasible to install a Biomass Power Plant of this scale either at the proposed site or
indeed elsewhere in Jordan.

An energy from waste project would be clearly impracticable in terms of collection and
transport of large quantities of waste. Additionally, due to their significant expense,
Waste to Energy Power Plant are generally regarded as a waste management option
rather than a power generation option. Due to these constraints it would not be
feasible to install a Waste to Energy Power Plant of this scale either at the proposed
site or indeed elsewhere in Jordan.

The installation of 250 MW of Wind Turbines would be possible. However, the
intermittent nature of generation from wind would not allow the Power Project to
provide short-term support to the NTS, and therefore Wind Turbines would not be
able to meet the specific type of electricity demand in this case.

Solar Photovoltaic (PV) Panels are increasingly being used to form large PV arrays
providing hundreds of MW of renewable energy in countries across the world.
However as with generation from Wind Turbines, there would be an intermittent
nature associated with generation from Solar Photovoltaic Panels. This would not
allow the Power Project to provide short-term support to the NTS, and therefore Solar
Photovoltaic Panels would not be able to meet the specific type of electricity demand
in this case.

The Power Project is considered to represent the most appropriate option for
generation of the energy required.

Pipeline Routing

The Power Project will be served by two short new pipelines. These are a:
e  Gas Pipeline; and

e  Water Pipeline.

The routing of these pipelines (which run from connection points just outside the
boundary of the IPP1l site) has been designed to minimise the need for any
confiscation of lands / displacement of peoples, and avoid unnecessary impact to
sensitive receptors such as ecologically sensitive or residential areas although access
rights and wayleighs will be required for construction purposes of such pipelines

Underground Cable Routing

The electrical output from the Power Project will be transformed and transmitted to
the existing 132 kV NEPCO substation to the north of the Power Project site via a
132 kV underground cable. The route of the underground cable runs along the
perimeter of the Power Project site and the NEPCO site boundary.
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4 THE PROJECT

4.1 Developer

411 The developer is a Consortium consisting of AES Levant Holding Jordan PSC and
Mitsui & Company Ltd.

4.2 The Site

4.2.1 The Power Project site is located near the village of Al-Manakher, approximately

14 km to the east of Amman on a site to be leased from the Ministry of Finance /
Department of Lands and Survey. The Power Project will involve the construction of
a 16 x 18V50DF tri-fuel compression ignition engine power plant (able to fire on HFO,
DFO and natural gas when this becomes available) with a nominal output of up to
250 MWe at specified site rated conditions.

4.2.2 With the exception of the existing IPP1, there are no other industrial plants in the
immediate vicinity of the Power Project site. The majority of the surrounding land is
unused. There are a number of scattered houses in the area.

4.2.3 The main Zarga to Sahab road runs to the north of the Power Project site and is
considered to be of a high standard for the area.

4.2.4 The topography of the area is undulating with many small hills and valleys. The
Power Project site is fairly elevated in relation to the surrounding area but is afforded
some screening by small hills to the south and east.

4.2.5 The geology of the Power Project site is typical of that in the surrounding area
consisting of sedimentary rocks and relatively fertile soils. There is no sign of any
ground contamination at the Power Project site, and the Power Project site is not
known to have been used in the past for any purpose that would likely have lead to
contamination of the soils.

4.2.6 The ‘Arab Gas Transmission Pipeline’ (which provides natural gas from Egypt to
Jordan) runs north-south about 1 km to the west of the site.

4.2.7 Adjacent to the Power Project site is the existing NEPCO 400 kV and 132 kV
substation.

4.2.8 The Power Project site is not located in or near to any Ecologically Designated Areas

with the on site ecology being typical of the area. There are no notable species (of
fauna or flora) located within the Power Project site boundary.

4.2.9 There are some protected archaeological sites in the area, but these are located
outside a 5 km radius of the Power Project site.

4.3 The Proposed Development

4.3.1 The Power Project will consist of 16 generating units with an individual unit rating of

15.83 MW. Each unit will consist of: a compression ignition engine; electricity
generator; and dedicated flue.

4.3.2 In each engine, the fuel is injected into cylinders and compressed. The fuel ignites
and drives pistons, which power the drive shaft, which rotates the electricity
generator. Each engine is cooled by cooling water circulated through the engine
block.

4.3.3 Air blast radiators will be used to reject heat from the cooling water systems, and will
be installed outside the main engine hall. Air blast radiators work in much the same
way as a car radiator (i.e. cooling hot water in a closed circuit cooling system with
ambient air blown across the radiator acting as a heat exchanger). Hot air leaves the
cooling water system, whilst the cooled water is recirculated back.
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4.3.4 Each generating unit will be served by a dedicated flue. The flue gases will discharge
to the atmosphere through a stack (wind shield) containing four individual flues. The
height of the four proposed stacks is 70 m. This height has been determined through
the appropriate sensitivity studies undertaken as part of a comprehensive air
dispersion modelling study.

4.3.5 Waste heat recovery boilers will be installed to improve efficiency. The exhaust
gases leaving the engines will be used to generate steam in waste heat recovery
boilers. This steam is then used for fuel pre-heating. Following fuel pre-heating the
steam is condensed, producing condensate which is then re-used in the waste heat
recovery boilers.

4.3.6 An emergency / ‘black-start’ diesel generator will be installed to provide emergency
back-up and enable the Power Project to be shut down in a safe manner in the event
of loss of electricity should this be required. The facility will have Black-start capability
in the event of a grid shutdown.

4.3.7 The remainder of the Power Project will consist of air compressing equipment,
storage facilities, control equipment and electrical switchgear. In addition, the Power
Project will include support facilities such as: administration buildings; warehouses;
workshops; fuel delivery and back-up fuel storage facilities; main and plant
transformers; plant switch gear; and, metering required. Also included will be all
necessary site infrastructure, such as roads.

4.3.8 The thermal input of the Power Project will be of the order of 564 MWth, and the
Power Project will operate at a typical net efficiency of approximately 44 per cent.

4.3.9 During normal operation, the Power Project will fire on HFO, DFO and natural gas
when it becomes available. HFO and DFO will be brought to the Power Project site
by road tankers and unloaded at a dedicated unloading station. NEPCO will be
responsible for the fuel until delivered to site. In the event the given specification of
fuel can be sourced in country then it shall be sourced locally and delivered to site
from the Jordanian Petroleum Refinery. If this is not possible, fuels will be imported
into Agaba and delivered by road to the Project site via the Agaba Back Road,
Primary Trunk Road (No.15) and the new Amman Ring Road. The new Amman Ring
Road is anticipated to be in operation at the time of Project commissioning.

4.3.10 The Power Project may also fire on natural gas but this will be dependant on when
the natural gas becomes available to the site. A Gas Metering Facility will be located
on the IPP4 site to which natural gas will be supplied when it becomes available. The
pipeline providing this gas supply will tee into the flange connection of the existing
pipeline supplying IPP1 outside the boundary of IPP1. The natural gas will be
supplied at a pressure in the range of 25 to 65 bar(g). There will be no gas storage
tanks on the Power Project site

4.3.11 The generating units chosen for the Power Project will be equipped with proven
pollution control technology which will limit the production of nitrogen oxides (NO,) to
a maximum of 740 mg/Nm?® during HFO firing. Selective Catalytic Reduction (SCR)
shall be incorporated within the Power Project design in order to control emissions of
NOXx to within the relevant regulatory limits as necessary.

4.3.12 The production of sulphur dioxide (SO,) is directly related to the sulphur content of the
fuel. The Fuel Supply Contracts will specify a sulphur content for HFO of less than
1 percent wiw and the sulphur content of DFO is typically low at less than
0.9 per cent w/w. The combustion of natural gas does not result in the emissions of
significant levels of SO, or particulate matter associated with burning fuel oil.

4.3.13 All water required by the Power Project will be provided by the Water Authority of
Jordan (WAJ) and Miyahuna through a connection point just outside the boundary of
the existing IPP1 site.
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4.3.14

4.3.15

4.3.16

4.3.17

4.3.18

4.3.19

4.3.20

4.4
4.4.1

4.4.2

4.4.3

The electrical output from the Power Project will be transformed and transmitted to
the existing 132 kV NEPCO substation to the north of the Power Project site via a
132 kV underground cable.

The Power Project will operate within relevant Jordanian Laws, Regulations and
Standards as well as the World Bank / IFC Performance Standards and Guidelines.

The construction workforce will likely peak at approximately 1 000 personnel, with an
average of between 600 to 700 personnel. The permanent operational personnel for
the Power Project will be of the order of 40 to 50.

The Power Project will be designed to have an expected operational life of 30 years,
although it could potentially continue generation beyond this. Maintenance of the
Power Project shall be scheduled for the months of November through May, and not
during June through October to reflect the likely peak demands. The Civil
Infrastructure, on site roads etc will be designed to have a minimum working life of
30 years.

At the end of the useful life of the Power Project, in approximately 30 years, the plant
will be decommissioned in accordance with legislative guidelines current at that time.
Alternatively, if market conditions and/or electricity supply constraints at that time
indicate that it would be appropriate to extend the life of the plant, then
decommissioning may be deferred to a later date. In order to ensure continuing
adequate plant conditions and environmental performance, the plant would be re-
engineered and re-permitted as required, dependent of the legislative requirements at
that time.

In order to facilitate decommissioning much of the plant on site will be made of
materials suitable for recycling.

A full environmental departure audit will be carried out. This will examine, in detail, all
potential environmental risks existing at the site and make comprehensive
recommendations for remedial action to remove such risks. Following completion of
the demolition, a final audit will be carried out to ensure that all remedial work has
been completed. The audit reports will be made available to future users of the site.

Project Operations

The Power Project will be used to generate electricity at peak demand time and also
during periods of instability of the NTS. The fundamental characteristics required of
such a Power Project are that is should be capable of starting quickly as required.

It is expected that the Power Project will operate intermittently for approximately
40 per cent load factor. It is generally expected that the individual generating units
will operate at maximum continuous output or not during this period. Part-load
running is not anticipated. Where the peak demand requires less than maximum
continuous output and efficiency, minimise emissions and optimise running hours of
engines. The number of generating units in operation at any one time will depend on
the size of the peak load experienced. Generating units will be brought on load or
taken off load as required.

A conservative view of the operation of the Power Project has been adopted in the
ESIA so that a “worst case” is presented. The ESIA studies presented in the
Environmental Statement (ES) has assumed that the Power Project will be operating
at 100 per cent through out the year rather than the anticipated 40 per cent load
factor. This has ensured that there is a factor of safety built into all of the ESIA
studies, giving a high degree of confidence that the actual impact presented in the ES
will be less.
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ENVIRONMENTAL BASELINE AND POTENTIAL IMPACTS

5.1 Air Quality
Baseline
5.1.1 The Power Project will be required to comply with relevant Jordanian and World Bank

/ IFC Standards and Guidelines regarding emissions to air and ambient air quality.

5.1.2 As part of the site identification studies for the existing IPP1 Power Project, the
MEMR commissioned a study by the Royal Scientific Society (RSS) of air quality in
the vicinity of the site for a one year period (2005 to 2006). Additional ambient air
quality monitoring at the Power Project site entrance has been undertaken in order to
determine if there have been any significant changes to the baseline ambient air
quality since the previous monitoring was completed. The new data was collected
over a period of four weeks (two consecutive weeks in May to June 2011 and two
consecutive weeks in September to October 2011). Continuous monitoring of oxides
of nitrogen, SO,, CO and PM;, were undertaken in this period. Daily spot
measurements for H,S were undertaken once per week for a period of four weeks.
Correlation was carried out for both sets of data.

The additional ambient air quality monitoring has shown that there are no
exceedences of the relevant Jordanian Standards for Carbon Monoxide (CO) or
Hydrogen Sulphide (H,S) or the more stringent World Bank / IFC Guideline for
Nitrogen Dioxide (NO,) or Interim Target 1 for SO,

Impacts

5.1.3 Dust may be generated during several activities associated with construction should
preventative measures not be taken. Emissions of dust could arise from:

e  Earth moving operations for site levelling;

e  Back filling and foundations;

¢ Removal of spoil, site stripping, blow-off and spillage from vehicles;
e  Concreting operations;

e  Site reinstatement;

e Road construction; and,

e  During wind blow over bare dry construction areas.

5.1.4 However, the dust particles that may be emitted during construction would be of large
diameter and would therefore tend to resettle on the ground within 100 to 500 m of
the site. There will therefore be minimal impact on local residents from emissions of
dust during the construction phase.

5.1.5 Dust emissions from the Power Project site will not be more onerous than those
normally encountered on construction sites.  Nevertheless, the Construction
Contractor will be required to conduct activities to minimise the generation and spread
of emissions of dust. Based on correct implementation of the mitigation measures
outlined in the ESIA, emissions of dust are unlikely to result in any significant
environmental impacts during the construction phase.

5.1.6 Firing of the engine units will be intermittent during the commissioning period and
operational periods are often short and at low load. Therefore, the total mass
emissions during commissioning will be low and are unlikely to result in any significant
environmental impacts.

5.1.7 During operation the Power Project will produce of the order of up to 250 MWe
utilising HFO, DFO and natural gas (when it become available). The combustion of

Al-Manakher Power Project ESIA Executive Summary Prepared by Parsons Brinckerhoff
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these fuels will result in the emission of NO,, SO,, carbon monoxide (CO), PMo/PMzs,
Total Suspended Particulates (TSP), Hydrogen Sulphide (H,S) and hydrocarbons.

5.1.8 Atmospheric dispersion modelling has been used to predict the increments to ground
level concentrations of any release of emissions from the stack. The contribution to
ground level concentrations have been quantitatively assessed using the second
generation dispersion modelling software AERMOD, developed in conjunction with
the US Environmental Protection Agency.

5.1.9 A stack height sensitivity analysis was undertaken as part of the air dispersion
modelling exercise in order to determine the most suitable stack height for the Power
Project. Dispersion model runs were undertaken for 5 m increments to the stack
heights between 35 m and 85 m (inclusive).

5.1.10 A stack height of at least 70 m has been recommended for the Power Project to
ensure compliance with World Bank / IFC Guidelines for NO,.

5.1.11 The results of the atmospheric dispersion modelling have been compared to the air
quality objectives presented in the World Bank / IFC Guidelines. Key findings from
the analysis of normal operation of the Power Project, in isolation, are:

e  The predicted maximum process contribution to short term NO, concentration is
159.3 pg/m® and is within the short term limit of 200 pg/m?®.

e  The predicted maximum increase to short-term PM concentration is 7.8 pg/m?®
and is well within the prescribed limit for a 24-hour averaging period.

e The predicted maximum increases to short-term SO, concentrations is
90.9 pg/m? and within the prescribed limit for a 24-hour averaging period.

e  The predicted maximum concentrations of CO, TSPs, H,S and hydrocarbons are
negligible.

5.1.12 The location of maximum increments is indicative of the prevailing meteorological
conditions (i.e. predominately north-westerly winds).

5.1.13 The predicted short-term process contributions from the Power Project are well within
the World Bank / IFC Guidelines for ambient air quality for concentrations of NO,,
S0O,, CO,PMo/PM,5TSPs and H,S. There are no Guidelines or Standards for
hydrocarbons, but maximum concentrations are predicted to be negligible. It is
considered that the impact of the Power Project will be insignificant both in isolation
and in conjunction with the existing IPP1.

5.2 Water Quality
Baseline
5.2.1 The Power Project is situated within one of the most important and largest ground

water basins in Jordan (Amman- Zerga Basin) which supplies water to the cities of
Amman, Zerga, and their surrounding areas.

5.2.2 The Amman-Zarqa basin in which the site is located has a predominantly
Mediterranean type climate, characterised by hot dry summer and cool to cold rainy
winters. As in most semi-arid areas, temperatures exhibit large seasonal and diurnal
variation with daily temperatures may be exceeding 40°C while in winter temperatures
can drop at night to reach 0°C.

5.2.3 Total yearly rainfall over the project area according to data from Sahab rainfall station
located some 8 km to the south-west of the site varies between 396.1 mm/year in the
year 2000 to 52.9 mm/year in the year 1998.

5.2.4 The basin consists of two main aquifers in the project area; the deep Hummer
formation (A4) and the shallow complex consisting of Wadi Sir Amman silicifid unit
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(B2/A7). The basin is divided into two parts; an eastern part to northeast of Wadi
Zarga that flows to the west, and a western part extending to the west of Wadi Zarqa
and that flows to the east.

5.2.5 The average renewable groundwater quantity in the basin is about 88 MCM/year, of
which about 35 MCM/year return to the surface as base flow along Zarga River the
remaining 53 MCM/year pumped through wells distributed over the basin area. The
static water level in local wells is about 158-218 m below the surface.

5.2.6 Surface water in the project area is limited to flash storms occurring during the winter
months. This surface water is not exploited as most of it either evaporates or
percolates into the ground.

Impacts

5.2.7 A small amount of water will be required each day for the general construction works,
this will be taken from either the water supply to be provided by WAJ or from portable
water tanks. It is not proposed that water will be removed from on site bore holes or
local wells.

5.2.8 Several construction activities could require the disposal of water from the site. The
discharge of any effluents during construction, including site drainage, will be the
responsibility of the Construction Contractor, who will be required by the developer to
dispose of any construction effluents in a responsible manner. Standard good
working practices should ensure that any impacts due to the water discharging from
the site would be insignificant.

5.2.9 The discharge of any effluents during construction, including site drainage, will be
carefully managed. Standard good working practices should ensure that any impacts
due to the quality of water discharging from the site are insignificant.

5.2.10 Any on site disposal will be undertaken in such a manner as to minimise the potential
for impact to the recharge of aquifers.

5.2.11 The proponent will, in accordance with ‘Underground -water Monitoring By-law
(No 85, 2002)’, report the appearance of underground water to the general secretariat
within seven days. The potential for this to occur given the depth of the water table at
the site is considered to be negligible.

5.2.12 No polluted construction related waste waters will be disposed of to water courses in
the area therefore complying with ‘Water Authority's Law (No. 18, 1988)'.

5.2.13 It is not proposed that water will be removed from on site bore holes or local wells and
the plant will therefore not impact on the water resource or water quality of the local
community. The quantities of water to be taken from the Jordanian water pipeline
network will be easily accommodated by WAJ and will not impact on the availability of
water to other users.

5.2.14 On a day to day basis, the primary requirements for water will be as make-up water
for the exhaust gas boiler and SCR system. The make-up water must be of high
purity and will be treated in a new on-site water treatment plant.

5.2.15 Areas that have the potential for contamination of the surface water, such as the fuel
unloading bays, fuel storage areas and outdoor transformers will drain to a suitably
sized oil interceptor and/or trap system. The final discharge to the collection pond will
contain no visible oils or greases.

5.2.16 Uncontaminated surface water will drain directly to the collection pond.

5.2.17 All sanitary wastes and effluents will be discharged to a dedicated storage facility and
removed from site by a licensed waste disposal contractor.
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5.2.18 The potential for effluent water re-use will be constantly monitored as part of the
EMMP that will be implemented at the site.

5.2.19 The plant will comply with all relevant Jordanian legislation and World Bank / IFC
Guidelines with regard to water use and quality.

5.2.20 The environmental impact of the Power Project on water resources is not considered
to be significant.

5.3 Geology, Soils and Wastes
Baseline

5.3.1 A Desk Study and Site Investigation were undertaken in 2011 to determine the

geological baseline at the Power Project site and to assess its suitability for
supporting a range of foundations.

5.3.2 The geology of the area is dominated by sedimentary rocks related to Cretaceous age
that are subdivided in two main sequences, Lower and Upper Cretaceous rocks.

5.3.3 The Power Project site is situated on the Muwaqar Chalk Marl (B3) geologic formation
according to the Jordan Geologic Map. The formation consists of marl, soft thick-
bedded chalky limestone with hard beds of microcrystalline limestone, pale chert, and
local phosphorite. The lithologies suggest that the rocks were formed through on a
sea bed with pelagic sedimentation.

5.3.4 The site consists of undulating terrain sloping from the northeast to the southwest.
The site is sparsely vegetated with rock outcrops in the more elevated north-easterly
parts. The rock outcrops consist of pale grey to beige microcrystalline limestone with
chert concretions.

5.3.5 The soil which underlies the site is considered to be relatively impermeable and not
conducive to the mobility or transport of heavy metals constituents etc.

5.3.6 The Power Project site does not have aggressive or contaminated ground conditions.

5.3.7 No groundwater was recorded at the site, suggesting that any groundwater bodies are
greater than 50 m below ground level (bgl).
Impacts

5.3.8 There is potential for impacts to the general chemistry of regional soils as a result of

air emissions from the Power Project, for example through acid deposition during
times of high rainfall.

5.3.9 If concrete and cement are not handled with due care and attention or are not
designed to be in line with ground conditions, then there is the potential to cause
pollution of watercourses. However, there are limited amounts of groundwater and
surface water associated with the Power Project site. Furthermore, the ground has
been tested and found not to be aggressive towards concrete or cement. Therefore,
as due care and attention will be paid when handling all materials, this risk is
considered to be very low.

5.3.10 During construction, to limit any impacts, the area will be delineated. Vegetation,
topsoil and subsoil will be removed to expose a suitable sub-grade. The excavated
soils will be stockpiled for use in the re-instatement of the site. Any vegetation, topsoil
or subsoil remaining will be removed from site or spread across the site surface and
reseeded with suitable planting.

5.3.11 In the unlikely event that soils are brought to site, these will be tested for their
chemical concentrations to ensure that contaminative materials are not being
introduced to the area.
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5.3.12

5.3.13

53.14

5.3.15

5.3.16
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54.2

54.3

54.4

54.5

Care will be taken to ensure that run off from construction activities using concrete
and cement does not reach the wadi to the west of the site and result in any
contamination of local surface waters.

The roads and hard surfaces will be constructed to appropriately manage drainage of
surface water.

A temporary site compound and laydown area would be constructed for the parking of
construction vehicles and staff vehicles, and the storage of equipment, materials and
components. This site compound and laydown area could easily be accommodated
within the site boundary although there should be provision to lease adjacent land in
the event this is necessary.

The potentially hazardous substances stored on site will include: HFO, DFO;
lubricating oils; greases; and, water treatment plant chemicals (including acid, caustic
and boiler de-scalant). No significant problems are anticipated in dealing with any of
these substances as they will be handled and stored with due regard for all health and
safety requirements.

Disposal of all waste materials generated on site (ranging from metal wastes to office
refuse, whether hazardous or not) will only be via appropriate and authorised routes,
i.e. by an appropriate Licensed Contractor in close cooperation with the MoE.

Noise and Vibration
Baseline

The impact assessment focussed on locations on the Power Project boundary and
Noise Sensitive Receptors (NSRs) in Al-Manakher Village (two residential and a
school). Existing baseline conditions at each location was determined by an attended
noise surveys during both day and night.

The background noise levels on the Power Project boundary were found to be
complaint with the required noise regulation limits, while the background noise at the
NSRs were already found to be exceeding the required noise regulations limits for
such receptors.

Impacts

The impact of construction noise has the potential to exceed the 75 dB(A) threshold.
However, the impact will be temporary and with mitigation and controlling the use of
the noisiest plant during the construction phases, noise levels can be reduced to
below the 75 dB(A) threshold for construction at NSRs.

It is predicted that the noise impact at all Power Project boundary locations meet the
noise requirements of the World Bank / IFC and the Jordanian Guidelines.

The predicted operational noise level at the school NSR is compliant with the current
background. Predicted operational noise levels at the two nearest residential NSR
locations are in the order of 0.2 dB(A) to 1 dB(A) above the current background. The
noise modelling has been undertaken in accordance with 1ISO9613-2, which has a
stated accuracy between 100 m and 1000 m of +/- 3 dB. The current background
level is already exceeding the required noise regulation limits and the increase is
negligible as noise changes of less than 1 dB are not perceptible by humans, there is
no demonstrable environmental impact associated with a noise increase of 1 dB.
World Bank / IFC guidelines permit an increase of up to 3 dB(A) above the existing
background noise, the predicted noise levels are well within these guidelines.
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5.5 Landscape and Visual
Baseline

5.5.1 Topography in the area is typical of the Highlands Topographic Region in which the
site is located. The Highlands region extends from Um Qais in the north passing
through Ajlun Mountains, the hills of Amman and Moab regions, and the Edom
mountains region. Many creeks and wadies drain from these hills from north to south
and lead to the river Jordan, Dead Sea and Wadi Araba. The southern highlands are
higher than those in the north, though they support fewer species of vegetation.

5.5.2 The project site comprises of north/west shallow slopes of Al-Manakher hills that
crossed by rainfall drainage small wadies toward south. There are a number of
scattered houses to the north whilst the village of Al-Manakher lies to the south of the
Power Project site boundary.

Impacts

5.5.3 During construction of the Power Project, the site will have the appearance of a
typical construction site. The area surrounding the Power Project site is characterised
as a desert with rare vegetation cover.

5.5.4 Based on the anticipated construction activities, there may be temporary adverse
landscape and visual impacts.

5.5.5 The substantial buildings envisaged on the Power Project site are the engine hall; air
blast radiators, and the 70 m stack.

5.5.6 There will also be a Control Room and Storage Tank Area, expected to be up to 20 m
in height. The remaining equipment and plant will be housed in relatively low
buildings, of the order of 3 to 6 m in height.

5.5.7 Changes to landscape occurring within the Power Project site boundary would be
both direct (physical alteration) and indirect (visual influence).

5.5.8 The Power Project would essentially introduce the substantial buildings (engine hall,
air blast radiators and stack), control room, storage tank area and other
miscellaneous items to the landscape. However, the Power Project would likely be
screened by local topography, and it may be that only the tops of the stacks would be
visible from areas outside a few kilometres away.

5.5.9 Based on this information, the landscape and visual impacts associated with the
operation of the Power Project would be similar to that of the existing IPP1. The
Power Project would be seen within the context of the environmental baseline,
including the existing IPP1, and therefore is it likely that any landscape and visual
impacts would ultimately be insignificant.

5.5.10 The construction site will be screened to an extent by the undulating topography of
the area.
5.5.11 Furthermore, the Power Project will seek to use construction equipment (such as

cranes) that are sized to serve their intended purposes without presenting an overly
intrusive visual impact.

5.5.12 The architectural design of the Power Project (and its associated plant, buildings and
enclosures) will be carefully considered to match the existing IPP1 plant.

5.5.13 The materials selected / used for the Power Project (and its associated plant,
buildings and enclosures) will, wherever possible, match nearby buildings. At upper
levels, colours will be neutral and subdued to provide the least visual intrusion and
minimise contrasts with the existing environment.
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5.6 Transport and Infrastructure
Baseline

5.6.1 The Power Project site is located in the Al-Manakher area which falls under the
management of the Sahab municipality. During the construction phase, the Azrag-
Zarga Road will be used for transporting the abnormal loads (machinery and heavy
equipment). During the operational phase, the Zarga-Sahab Road will be used for
transporting normal loads (HFO and DFO). Alternatively, the fuel may be imported by
ship to Agaba and then transported by lorry to site.

5.6.2 The existing transportation infrastructure in Jordan consists primarily of:

5.6.3 Air Transportation: Jordan has three airports, two of are international (Queen Alia
International Airport in Amman, and King Hussein International Airport in Agaba). The
third is civil airport (Amman Civil Airport).

5.6.4 Sea Transportation: Agaba city has the only port in Jordan, most of the imported and
exported cargo are transported through Agaba Port. In addition, this port is used for
passengers travelling by boats to and out of the country.

5.6.5 Land Transportation: The road network in Jordan has progressed in terms of design,
construction and maintenance where currently the total length of the network in
Jordan is 7,891 km, in 2009; divided into three types of roads (Main, Side, and Rural
roads).

Impacts

5.6.6 The 17 month construction phase of the Power Project will give rise to additional
traffic movements. At the peak of construction it is anticipated that up to 1000
construction staff may be required to visit the site and this has the potential for the
generation of a high volume of private vehicle trips both to and from the site. Car
sharing and the use of minibuses and public transport will be encouraged. In addition
the contractors appointed would be encouraged to provide a minibus service for
construction staff. There would, therefore, be up to 200 staff vehicles travelling to the
site during the morning peak hours and 200 vehicles leaving the site during the
evening peak.

5.6.7 Materials used during the civil works will require transport via light and heavy
commercial vehicles. Approximately 10 light vehicles and 100 heavy commercial
vehicles per day will be expected on average. During the peak construction period
200 heavy commercial vehicles per day are expected. Vehicles bringing deliveries to
site are likely to be spread throughout the working day.

5.6.8 The exact number of abnormal loads would depend on the configuration of the plant
that will only be finalised during the tendering process. However, this is likely to be of
the order of 30 individual loads over the entire 17 month construction period.

5.6.9 It is anticipated that the road traffic generated by the construction of the proposed
development will not be sufficient to significantly affect traffic related air quality or
noise in the area especially when considered against current traffic levels and the lack
of sensitive receptors along the main roads.

5.6.10 Given the Power Projects fairly isolated location there is not predicted to be an impact
to pedestrians, cyclists etc. Any impact to public transport in the area could generally
be considered to be positive as the Project could potentially see an increase level of
public transport to the area to allow for the transportation of construction staff to the
site.

5.6.11 Given the timing, nature and management of any increased traffic levels during the
construction period, in that it will be slight and of short duration, the impact on the
local roads and infrastructure will be insignificant.
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5.6.12 Operation of the proposed plant will naturally result in fewer traffic movements than
those associated with construction, of the order of 80 per day. This includes traffic
movements due to the 40 to 50 staff operating the plant and the majority of the
journeys are expected to be local. The plant will operate on a shift basis. The
maximum number of vehicles arriving at site during each shift change would be less
than 20 and would have no significant impact on the traffic flow in the area.

5.6.13 During the operational phase, HFO and DFO will be brought to site by road tankers
which will result in an increase in traffic movements in the vicinity of the site. The
trucks transporting HFO and DFO to the power plant would access the plant via the
Zarga to Sahab main road from the Jordan Petroleum Refinery in Zarga or from the
port in Agaba. NEPCO will be responsible for fuel until delivered to site.

5.6.14 It is estimated that the total number of transporting deliveries from Jordan Petroleum
Refinery to the Project site would be on average 15 per day, assuming each tanker
has a capacity of ¢.40 tonnes.

5.6.15 As with the construction phase, the Projects fairly isolated location means that fuel
deliveries and staff traffic movements are not predicted to be an impact to
pedestrians, cyclists etc. Similarly, any impact to public transport in the area could
potentially be positive as the Project could see a potential increased level of public
transport to the area to allow for the transportation of staff to the site.

5.6.16 The traffic movements associated with this operational phase of the Project will
therefore not represent a significant increment to this baseline and are not predicted
to represent an inconvenience to local road users.

5.7 Socio-economics and Land Use
Baseline
5.7.1 The Power Project is located to the east of Amman, specifically the Sahab District

(near Al-Manakher village). The Power Project site lies in a sparsely populated area.

5.7.2 With the exception of the existing IPP1, there is no industry in the immediate vicinity
of the Power Project site. The nearest residential properties are located about 1 km
to the north and south.

5.7.3 Amman is the capital, and largest city, of Jordan. It is the area's political, cultural and
commercial centre covering a total area of 7 579 km?”.

5.7.4 In 2010, the population of Jordan was estimated at 6 113 000. This is an increase
from 2009, where the population of Jordan was estimated at 5980 000. This
indicates a population growth rate of 2.2 per cent per annum, and a population
density of approximately 68.8 people per square km.

5.7.5 With regard to the local economy the village of Al-Manakher is home to just a few
shops with the major marketing areas being located in Sahab city and Amman.
Impacts

5.7.6 At the peak of the construction phase the Power Project will employ of the order of

1,000 construction workers with an average of between 600-700.

5.7.7 The plant will be constructed, installed and commissioned and be operable and
maintainable in full compliance with all relevant health and safety at work orders, all
related acts, regulations, codes and statutory requirements.

5.7.8 The plant will operate intermittently throughout the year and will be designed to have
an expected operational life of 30 years though could potentially continue generation
beyond this. Maintenance of the Facility shall be scheduled for the months of
November through May, and not during June through October to reflect the likely
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peak demands. The Civil infrastructure, on site roads etc will be designed to have a
minimum working life of 30 years.

The Power Project will be designed to operate with a significant amount of automatic
control but will require approximately 40 staff. These jobs will be permanent, non-
seasonal jobs lasting for the lifetime of the power station.

The Power Project will not involve the displacement of local peoples or removal of
livelihood of an individual with the site being currently unused and in the ownership of
Ministry of Finance/Department of Lands and Surveys. .

Development of the site is predicted to bring money in to the area that will be to the
advantage of local merchants who could expect to see increased revenues through
the provision of services to the construction and operational staff and to the plant itself
though service contracts for e.g. vehicle maintenance etc.

There may also be opportunities for the local population to receive training so that
they are able to gain employment at the Power Project.

The existing IPP1 project contributes significantly to the local community already,
through, for example the provision of finances and equipment to the local school. Itis
envisaged that a similar scheme could be developed for the IPP4 Power Project.

The Power Project is therefore expected to have a positive socio economic impact on
the area through the provision of jobs and investment throughout its predicted 30 year
lifetime.

Ecology and Biodiversity
Baseline

The proposed project area is entirely within the Scrap and Highland ecosystem. This
consists of escarpments and mountains, hills and undulating plateaus, which extend
mainly from Irbid in the north to Ras Al Nagab in the south, and, from Rift Valley
region in the west to the Badia in the east.

The Mediterranean type woodland of pine and oak, with juniper and cypress that can
be found in the ecosystem area is believed to have originally covered large tracts of
the Jordanian highlands, but both human and climatic factors have resulted in high
deforestation and replacement of natural vegetation by species that would not
necessarily have been found in the area in the past. There are two predominating
vegetation types, Steppe and Mediterranean non-forest vegetation.

The continuous ploughing of the project site has removed the natural vegetation cover
that almost disappeared from proposed site and only remnants of that vegetation
cover is found at the small depression wadies that cross the site which are not used
for agriculture, in addition to the side of the old road found at the site.

None of the recorded plant species at the site are of conservation importance.

No ecologically protected sites are close. The closest protected area is located
between 80 to 100 km from the Power Project site, and closest national park is over
25 km from the Power Project site.

Due to the deterioration and the absence of the natural vegetation at the proposed
site for the Power Project, the faunal diversity recorded at the site is minimal. Just
one species of reptiles, three species of mammals and five species of birds where
recorded at the Power Project site and the surrounding area within 500 m from the
site borders. None of these were considered to be of a rare or endangered nature.
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Impacts

5.8.7 The ecological surveys undertaken have assessed the direct and indirect impacts of
the Power Project on various aspects of terrestrial biological environment in the
project area during the three phases of the project; construction, operation and
decommissioning.

5.8.8 In making this assessment a number of different methods were employed to assess
the existing biological baseline in the project area and to evaluate the expected
impacts of the plant on the baseline with regard to the nature of the subject being
studied.

5.8.9 The construction of the Power Project will result in the loss of the existing vegetation
on the site. However, the Power Project site does not contain any plant species that
are notable or rare.

5.8.10 Indirect impacts which could result from aqueous effluent and runoff from site
activities during construction will be carefully monitored and kept to an absolute
minimum. This will ensure that there is no contamination of habitats and ecosystems
outside the Power Project boundary

5.8.11 Any site clearance during construction will have a minimal impact to vegetation when
considered in the local context.

5.8.12 The construction activities will have negligible impact on habitats, as the impact of the
activities will be confided to the Power Project site, which is not home to any sensitive
habitat.

5.8.13 Operation of the Power Project is expected to have minor impacts through noise
disturbance.

5.8.14 However, ultimately the local species will likely develop a tolerance in this regard and
therefore only migrant visitors may be affected once the Power Project has become
established.

5.8.15 The construction of the gas and water pipelines and the transmission lines and
substation will not result in any significant impact to the ecology of the areas through
which they pass.

5.9 Cultural Heritage / Archaeology
Baseline

5.90.1 An archaeological survey was conducted in the project area by a team composed of
two archaeologists who surveyed the project area, registered and mapped all features
that may be affected by the project. The summary of tasks undertaken is as follows:

e Jadis Searching/Department of Antiquities of Jordan (DOA).
e Library Searching/DAJ/ACOR/BCRL.

e  Field visit.

o Field Survey.

e  Field Documentation.

e Data Analysis/computer

e  Report preparation.

¢  Final Report issue with recommendations.

5.9.2 The investigation revealed the presence of no archaeological sites in the area of the
power plant project, which may be affected by field activities. There are some
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archaeological sites in the area but these are located outside a 5 km radius of the
proposed power station site.

The survey revealed no seen archaeological sites. Only a few scattered flints, that
are potentially man made, were noticed on the surface and are likely present as a
result of being washed away from the nearby hills during the winter season.

The desk based studies did not identify any known sub surface archaeology at the
Power Project site. There is however the potential for sub surface archaeology to
exist at the site.

Impacts

As no archaeology was recorded during the baseline surveys, the only concern
regarding cultural heritage and archaeology would be any unseen sites or
archaeological remains that might be discovered during construction.

It will be the Construction Contractor’s responsibility to notify the DOA Representative
if antiquities / sites are encountered at any stage during construction.

If any antiquities / sites are found during construction, the DOA will be invited to
attend the site to assess the discovered remains. Depending on the nature of the
remains, the DOA may carry out an emergency salvage excavation in order to fully
record and document the remains.

Following the identification of any sub-surface archaeology and the employment of
appropriate mitigation during the construction phase no impacts are anticipated during
the operational phase.
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ENVIRONMENTAL MITIGATION AND MONITORING PROGRAMME

The Environmental Mitigation and Monitoring Programme (EMMP) prepared for the
Power Project provides information on the mitigation measures and monitoring that
will be employed to minimise any potential environmental and social impact of the
project in the construction, operational and decommissioning phases.

Adherence to the EMMP will reduce the risk of adverse impact of the Power Project
on sensitive environmental receptors. It will also help to minimise social impacts on
the local population.

The EMMP forms part of the overall project management strategy for this project and
as such, activities will be integrated with other quality, sustainability and health and
safety management procedures.

In preparing the EMMP consideration has been given as appropriate to the World
Bank / IFC's Policy and Performance Standards on Social and Environmental
Sustainability.  Consideration has also been given to the relevant Jordanian
legislation as necessary including:

o Instruction for Hazardous Waste Management and Handling (2003);

o Civil Defence Law (N0.35, 1999);

o Public Health Law (No. 47, 2008);

o Instruction for Management and Handling of Consumed Oil (2003); and

) Management, Transport and Handling of Harmful and Hazardous Substances
Regulations (No. 24, 2005).

Due to the proven nature of the technology, the plant to be constructed will be able to
take advantage of many years of development in the process that make power plants
of this nature an inherently clean and safe way of generating electricity. As a result of
this there is little by way of mitigation and monitoring additional to that which is
inherent in the plant design, and therefore little by way of additional expense.

All monitoring and mitigation measures during the construction phase will be the
responsibility of the EPC contractor who will pay for these as necessary. The cost of
this mitigation is negligible and is in any case part of best working practices.

Key mitigation and monitoring objectives of the EMMP include:

o Selective Catalytic Reduction (SCR) system to ensure oxides of nitrogen (NOX)
levels to be in accordance with World Bank / IFC and Jordanian requirements;

) Low sulphur fuel to limit emissions when firing on HFO and DFO;

) Use of a stack of sufficient height and flue gases of sufficient temperature and
velocity to ensure good dispersion;

o The bunding of all storage tanks and containers with 110 per cent impermeable
bunds to ensure that in the event that a tank were to leak all material is
contained and could be safely removed and the tank was repaired;

o The use of dust suppression measures such as the use of water bowsers to
minimise the potential for dust creation during the construction period;

o The encouraging of the use of public transport, car sharing or use of minibuses
to minimise the impact of the projects construction and operational activities on
the local traffic infrastructure;
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o The installation of a continuous emissions monitoring system (CEMS) in the
stack of the power station during operation to ensure that all emissions limits
are adhered to;

o The installation of fire protection measures to ensure that any fire can be
combated effectively; and
) Regular monitoring and reporting of all emission to air, land and water.
6.1.8 To ensure that the monitoring and mitigation measures outlined in the EMMP are

successfully implemented an environmental and safety manager will be appointed
during the construction and operational phases to oversee the process.

6.1.9 It is considered that so long as the plant implements the mitigation and monitoring
measures outlined in the EMMP the project will comply fully with relevant Jordanian
Laws, Regulations and Standards as well as the requirements of the World Bank /
IFC.
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7 INTERAGENCY, PUBLIC AND NGO CONSULTATION
7.1 Introduction

7.11 This section summarises the measures taken in order to facilitate the involvement of
Government ministries/agencies, Non-Governmental Organisations (NGOs) and
members of the general public in the ESIA process for the Power Project.

7.2 Scoping Exercise

7.2.1 A Scoping exercise for the project was undertaken by PB and AES in July 2011. This
described the key environmental issues that, in PB’s opinion, would require detailed
evaluation as part of this ESIA process.

7.2.2 The principle objectives of the scoping study were to:
¢ ldentify the key environmental issues to be included in the assessment.

¢ |dentify the legal requirements and framework for the project through the course
of its lifetime.

e Identify the relevant component studies to establish the relevant baseline for the
project.

e Tofinalise the proposed Terms of Reference (ToR) for the ESIA,
¢ Understand the concerns of the local community.

7.2.3 A formal scoping session was held on the 31* July 2011 in the Holiday Inn, Amman
on the request of the MoE in accordance with MoE ESIA regulations. The MoE
invited relevant and potentially relevant stakeholders to this scoping session including
organisations from the public and private sectors in addition to NGO’s and
neighbouring residents. A Registration Form was used to collect the names of the
stakeholders that attended the Scoping Session.

7.2.4 As part of the scoping session members of the ESIA team gave a presentation
detailing the project activities, facilities, and processes. Graphics and diagrams were
included in the presentation highlighting the importance of the project and the need to
identify potential interactions between the project activities and the receiving
environment.

7.2.5 The participants were provided with a comments form to write down their concerns
regarding the Power Project over the construction, operational and decommissioning
phases. Sufficient time was allowed for comments to be made by all those who
attended the Scoping Session. Copies of the comments were then provided to the
ESIA Team such that they were able to prepare the scoping study, and subsequently
carry out the ESIA.

7.3 Additional Public Consultation
7.3.1 The public consultation process was conducted by two methods.

e House to house meetings with local people to explain the nature of the Power
Project and its expected impacts and benefits.

e  Public meeting in Al-Manakher Village as part of the scoping process.

7.3.2 Al-Manakher Village was selected as the most appropriate location for the public
consultation as it represents the nearest community to the Power Project site and, as
a result, its residents will be the most affected.

7.3.3 A questionnaire was developed for house to house meetings, in order to examine the
potential socio-economic impacts of the Power Project on the societies and economic
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7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

performance. Also, a brief description of the Power Project was written as an
introduction.

People who were unable to complete the questionnaire (illiterate) were interviewed
and their responses were recorded.

A sample of 15 houses out of approximately 35 houses (approximate numbers of Al-
Manakher village houses) was obtained. 20 per cent of the interviewed residents
were women.

The questionnaire results showed that the residents close to the Power Project were
unsatisfied due to the high level of noise generated from the existing IPP1. They
expected that the same level of noise would be generated from the Power Project.

Other significant results of the surveys are detailed below:

e  33.3 per cent of the interviewed residents think that the Power Project will
increase employment opportunities in the area.

e  85.7 per cent of the interviewed residents think that the Power Project will
contribute in increasing the area prosperity and will encourage establishing of
shops and new economic activities.

e  73.3 per cent of the interviewed residents think that the introduction of the Power
Project to the area will reduce their land price.

e  35.7 per cent of the interviewed residents think that the introduction of the Power
Project to the area will improve the water, electricity and telephone networks in
the area.

e  28.6 per cent of the interviewed residents think that the Power Project will raise
their living standards.

o All of the interviewed residents think that if the company plants the empty areas
around the Power Project, it would improve the landscape of the area.

e 50 per cent of the interviewed residents think that the Power Project will attract
other industries and businesses to the area.

e Finally, 46.7 per cent of the interviewed residents support the construction of the
Power Project.

A public meeting was held at Al-Mankher village on August 4 2011 by the RSS Team
and the AES Jordan Team. The meeting formed part of the scoping process and
aimed to identifying the concerns of the residents regarding the Power Project and the
associated activities in relation to the major environmental and social aspects.

Approximately 75 persons attended the public meeting including the Deputy
Parliament of the area, Chairman of Al-Manakher Village and police station staff of Al-
Manakher.

According to the participants, the main issues and concerns from the existing IPP1
and the Power Project are:

e  Decreasing the price of their land.

¢ Non-expansion of the village as no one wants to buy a land next to a power
plant.

e Air pollution, especially when the Power Project uses diesel as a fuel.
e High levels of noise.

e  Cracks in their buildings from construction and operation activities.
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e Concern from some participants that discharge of treated wastewater outside the
Project site boundary may cause problems to their livestock.

e  There would be no recruitment / employment (for either skilled or unskilled
labour) from the local community.

e Dissatisfaction of the contribution provided by the IPP1 Project Company to the
local community e.g. the provision of electricity subsidies.

7.4 Conclusion and Recommendations

7.4.1 It is considered that most of the village residents now have a much better
understanding of the project and the environmental and social impact associated with
the construction and operation of the plant.

7.4.2 With regard to the expectations of the local community there is a clear hope that if
possible staff for the construction and operation of the plant should be drawn from the
local community. Where ever practical this will be accommodated by the proponent.

7.4.3 In order to continue the good relationship established with the local community the
Consortium have nominated one of their local employees to act as a direct point of
contact with the local community. It is hoped that this will afford the local community
easy access to Consortium management to raise any concerns.
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8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

CONCLUSIONS

Following the undertaking of the ESIA for the Power Project it is considered that the
Power Project will not give rise to an unacceptable impact on the environment, in
isolation, when considered against the existing background or in combination with the
existing IPP1 plant.

To ensure that any adverse environmental impacts are minimised mitigation
measures have been identified and where appropriate monitoring of environmental
performance in both the construction and operational periods.

The Power Project has allowed for full and proper public disclosure to Government
ministries/agencies, Non-Governmental Organisations and members of the general
public in the ESIA process for the Power Project.

It has been found that the Power Project has been found to comply with the relevant
Jordanian Laws, Regulations and Standards and the World Bank / IFC requirements.

In conclusion the construction and operation of the Power Project and associated
infrastructure is considered to be environmentally acceptable.
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