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Abstract

The vehicles and machinery and traffic jams cause several health and environmental
problems: high emissions such as lead, sulfur and carbon dioxide, that contribute to the
deterioration of the air and lead to diseases caused by this deterioration (asthma,
hypersensitivity ,...) and in particular on the local population. Moreover, the traffic jams
contribute to the wasting of fuel and loss of time for workers and staff and the results arising.

The Construction of two overpasses at the Ministry of Power & Water (MOP & W) as well as
an Exit Ramp Westbound of the Northern Highway (Karantina Westbound Exit Ramp
KWER) will solve the problem and contribute to facilitate the transfer of citizens; less traffic
will reduce harmful emissions from engine, noise cars and mainly saving time for citizens.

The project took into account the convenience of residents and the safety of the pedestrians;
the project encompass sound barriers all along the overpasses as well as the construction of
pedestrian bridges before and after the overpasses, that are sufficient and necessary measures
if compared to the length of the road, speed of vehicles and the number of pedestrians.

Although, the traffic congestion that the project has to deal with is not actually reflected at
the location of the project, what should be considered is the nearby Burj Hammud
intersection (Armenia Street / Corniche Pierre Gemayel).The Burj Hammud Intersection is
one of the main entrances from the North, Metn and Kesrouane to Greater Beirut and vice-
versa. It is also the main access to Beirut through its link with Corniche Pierre Gemayel. The
MOP & W Interchange is also part of the Improvement of Beirut Northern Entrance linking
Beirut to Tripoli and Northern Coastal road.

The Westbound Karantina ramp ensures the link of traffic from the Northern Highway to
Emile Lahoud Highway Southwards in order to access later on to the west of Beirut through
the proposed interchange near the Ministry of Energy and Water, or to the direction of
Hazmieh and Damascus road towards the Bekaa. This traffic is currently adopting a longer
route using a ramp branching from the Karantina Bridge to Emile Lahoud Highway, but
Northwards, continuing toward the port of Beirut in U a turn and Southwards to the west of
Beirut through a high traffic intersection or towards the Hazmieh and the Damascus road
towards the Bekaa.

The Ministry of Power & Water interchange is one of the interchanges of Urban Transport
Development Project (UTDP) corridor that starts from Corniche Pierre Gemayel till
Burj Hammud Intersection with two overpasses:

1) In one direction Adlieh — Burj Hammud over the projected intersection allowing the
traffic of Emile Lahoud Highway to access Corniche Pierre Gemayel toward Adlieh.

2) In one direction from Corniche Pierre Gemayel flying over toward Emile Lahoud
Highway — Tripoli direction (Coastal road).

3) An Exit Ramp (Karantina) linking Northern Highway to Emile Lahoud Highway and
Corniche Pierre Gemayel.
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The project can be considered as a clear improvement of operational and economic efficiency
of Beirut’s urban transport system. The project ensures the safety and convenience for public
and includes noise barriers on the overpasses as well as two pedestrian bridges before and
after overpasses.

As a conclusion, this project is a local need and national urgency for the good of residents
and transients to Mount Lebanon (Metn & Kesrouane), North Lebanon, and to cultural
activities such as schools, universities, and commercial and shopping centers, shops, and
health activities such as clinics, hospitals, and military services, power plants and industry.
Finally, this corridor can be considered as a main route to the Capital Beirut and its Northern
and Eastern Suburbs.
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CHAPTER 1 - INTRODUCTION

-1 Project Location

Beirut, the capital of Lebanon, with around 22 km? area, is located on the eastern coast of the
Mediterranean Sea. The north and west sides of the city are opened to the sea while the east
side is surrounded by Mount Lebanon. The city is located on the boundary of a coastal plain
which extends into the Mediterranean Sea. Beirut harbor is located on the north part of the
city. An international coach station is located next to the harbor with buses operated on diesel
fuel. The main sources of pollution are vehicle traffic, the industrial activity being little
developed in the surrounding city.

The physical layout of the major roads, which are the principle components of the urban
transportation network, can determine the extent to which the transportation system promotes
efficiency, safety, and systematic patterns of land development. The roads within the capital
Beirut are below the required standards for a main regional route. The location and standard
of the existing roads contributes to congestion and a high accident rate making it one of most
dangerous stretches of roads in the city. The Corniche Pierre Gemayel and Emile Lahoud
Highway are part these congested roads.

1-2 Environmental Impact Assessment

This study is prepared by Dar Al-Handasah Nazih Taleb & Partners. It aims to fulfill the
requirements of the Full Environmental Impact Assessment (EIA) report to be presented to
the Council for Development and Reconstruction for the proposed The Ministry of Power &
Water interchange including Exit Ramp (Karantina) linking Northern Highway to
Emile Lahoud Highway.

1-3 Impact Assessment Approach

The objective of this EIA report is to determine and evaluate the potential impacts that could
occur during the pre-construction, construction and operation phases of the project under
consideration on physical, ecological and socio-economic environment. In this regard, the
steps of this study are as follows:

- Visiting of the project site,

- Identification of existing environmental conditions that may be affected by the project,
- Reviewing the available documentation in the region,

- Definition of any potential environmental impacts of the project,

- Consultation and meetings with professional and concerned people,

- Determination of mitigation measures in order to avoid or minimize of any environmental
impacts.
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The EIA group through literature reviews and field surveys has collected environmental
baseline information about the project site.

After defining the characteristics of the project site and its surrounding area, the impact
assessment have been studied. The identification of the affected area by the proposed project-
related activities has been achieved in accordance with the studies concerning design and
preparation of all the project phases. The impact assessment for the proposed project includes
the following dimensions:

Time Limits: Potential impacts and their duration have been examined during the
pre-construction, construction, and operation of the project.

Area Limits: Studies have been conducted within the immediate and in the surrounded areas
that might be affected directly and indirectly of the proposed project site.

Resources: Project components impacts upon physical and ecological environment have
been examined. Additionally, negative or positive social and economic effects on nearby
residential and commercial areas have been assessed.

I-4  Objectives

The Ministry of Power & Water Interchange is one of the main entrances from
the North and Mount Lebanon to Greater Beirut and vice-versa. It is also the main
access to Burj Hammud and Dora (Residential, industrial, and commercial areas) and
Corniche Pierre Gemayel, Sin EIl Fil, Adlieh and Achrafieh areas. This interchange is also
part of the UTDP corridor going from Adlieh to North.

The interchange under study is divided as follows:

- Overpass 1 (width 9m) in Corniche Pierre Gemayel (One direction Adlieh —
Burj Hammud).

- Overpass 2 (width 7m) flying over Emile Lahoud Highway (One direction Adlieh —
Tripoli).

- An Exit Ramp (width 6m) flying parallel to Emile Lahoud Highway.

It includes:

- The construction of overpass 1 consisting of two lanes (Bridge length 180m) for
Adlieh — Burj Hammud traffic.

- The construction of overpass 2 consisting of 1 lane (Bridge length 165m) for the
Adlieh — Dora Northern Highway traffic.

- The construction of a ramp at grade consisting of 1 lane for the traffic going to
Adlieh from Emile Lahoud Highway.

- The construction of Karantina Westbound Exit Ramp consisting
of 1 lane (Bridge length 120m) for the traffic exiting Northern Highway.

Dar Al Handasah Nazih Taleb & Partners 6/117 Environmental Impact Assessment Report



Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

The MOP & W Interchange is a vital node of the Beirut Northern Entrance and the Urban
Transportation Network of Greater Beirut (BUTP or UTDP project). The objectives of this
project are:

- To separate through two grade intersections (overpass 1 and 2) the flowing traffic of
the Corniche Pierre Gemayel and the traffic of the West Road of Nahr Beirut.

- To provide a faster and safer connection between Adlieh and Dora Highway. Once
in operation, it will need less time to enter Greater Beirut from the North, Metn and
Kesrouane and vice-versa.

- To improve the traffic on this part of the Highway, leading to traffic more fluid and
more comfortable.

- To ensure a better access to Burj Hammud and Adlieh areas from the North, Metn
and Kesrouane and to alleviate the endemic congestion on Burj Hammud at grade
intersection.

This project will enhance the national and local economy through transit and transport.

As to the transportation network, the project will relieve the actual Highway and Corniche
from the heavy loads traffic congestion. Future traffic forecast, for the next 20 years, clearly
tend to recommend the implementation of this project, linking Beirut to North, Metn and
Kesrouane, which will encourage population decentralization enhancing national and local
economy.

1-5 General Framework of National Legislation

Regulatory requirements toward protection and conservation of environment and various
environmental resources and also toward protection of social environment from adverse
impact of projects and activities associated with them have been articulated by the Lebanese
government.

Policy, legal and administrative framework describes the related regulations and standards
leading environmental quality with emphasis on transportation and traffic related projects.
The Lebanese Government articulated the regulatory requirements toward protection and
conservation of environment and various environmental resources and also toward protection
of social environment from adverse impact of projects and activities associated with them.
However, strict enforcement on the traffic regulation is basically required.

In April 1993, the Ministry of Environment (MOE) was established by Law 216 with the
power to formulate general environmental policy and proposes actions for its implementation
in coordination with other concerned agencies. Moreover, the MOE is responsible for
regularly upgrading the national framework of environmental policy.

In August 2001, the Law 341 put framework for reducing air pollution from the transport
sector and encouraging the use of cleaner sources of fuel, the law bans the import of minivans
operating on diesel engines, as well as old and new diesel engines for private passenger cars
and minivans.
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In July 2002, the Code of the Environment was enacted. This Code provides the general
guidelines of environmental protection and gives authorizes and responsibility to different
governmental organizations to prepare and issue detailed rules and regulations for the
preservation of different environmental components; in addition to an Environmental Impact
Assessment decree having a main goal of specifying the obligatory requirements for public
and private projects concerning the evaluation of its impact on the environment.

in August 2002, Law 444 for the Protection of the Environment was issued. Within this law,
provisions are proposed to conduct EIA studies for a variety of developmental projects. In
other words, the law states that Environmental Impact Assessments (EIA) report for
investment projects, which may create adverse environmental effects as a result of their
planned activities, and assessment should be conducted before projects are undertaken.
The Draft EIA decree provides a list of project types that require an EIA.

Table 1.1 presents an outline of the existing Legislative Development that have relevance to
the proposed project with respect to the social and environment considerations while the
comprehensive legislations are attached in Appendix 1. The EIA is prepared in compliance
with the MOE policies.

Table 1.1: National Legislative Development in Transport Sector

Law (Date) Description

Law 76 (1967) - Transport regulation

Law 216 (2/4/1993) and its |- The creation of the MOE, Amendment to Law No. 216.
amendments

Law 368 (1/8/1994)

- Allows the import and use of diesel engines vehicles such as
pick-ups, trucks and buses less than five years old operating.

Law 384 (4/11/94) - Permits the MoT to issue and sell 12,000 license plates for

license plates for and 1,000 plates for buses.

shared-taxi vehicles, 7,000 license plates for trucks, 4,000

Decree 6603 (4/4/1995) - Defines the standards for operating diesel trucks and buses, as

permissible levels of exhaust fumes and exhaust quality.

well as the implementation of a monitoring plan and

Law 432 (15/5/1995) - Amends Law 368 (1/8/1994). Removes age restriction on

the promulgation of Law 368.

imported vehicles for diesel engine vehicles (trucks, buses,
and first aid vehicles) that were purchased or shipped before

MOE, Law 6603 (1995) - Defines the conditions for use of large vehicles (trucks),

the acceptable average and quality for smoke emissions.

MOoE Decision 52/1 - Air, Water and Soil Environmental Quality Standards.

(29/7/1996) - Noise levels and duration of exposure.
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Law (Date)

Description

Decision 138, MoT
(13/10/1999)

Calls for the establishment of the Transport Regulatory Unit
(TRU) in the MoT. The Unit is to build up the land public
transport development and supervise its execution.

Decision 15/1, 2000

Amending decision 23/1, 1995, banned the use and import of
vehicle fire extinguishers containing halons.

Decision 9, Council of
Ministers (5/4/2000)

Calls for the reform and re-organization of the Land Public
Transport Sector in Lebanon and the reduction of the number
of public transport vehicles from 39,761 to 27,061.

Decision 8/1 (1/3/2001)

Amendment to part of MoE Decision 52/1 dated 29/6/1996

Revised standards for air emissions, liquid effluents and
wastewater treatment plants.

Law 341 (6/08/2001)

Put legal framework for reducing air pollution from the
transport sector and encourage the use of cleaner sources of
fuel. Specifically, the law bans the import of minivans
operating on diesel engines, as well as old and new diesel
engines for private passenger cars and minivans. Empowers
the GoL to retrieve 10,000 public license plates.

Law 216, 2001

Enact Environmental Code.

EIA decree for specifying the obligatory requirements for
public and private projects.

Law 444 (29/7/2002) - Environmental Code.
Draft Decree 2003 - Environmental Impact Assessment.
Draft Decree 2003 - MoE_ IS _responsible for plans and strategies, enforcement and
monitoring.
- Mok is responsible for enforcement and monitoring.
Law 690 (2005) - MoE prerogatives and organization.
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1-6 International Protocols and Conventions

Over the years, Lebanese Government has signed and has become a part to a number of
international agreements and conventions that require a worldwide obligatory condition as far
as environmental protection is concerned. List of environment related international
conventions, protocols, treaties signed/ratified or accessed by Lebanon are given in Table 1.2.

Table 1.2: List of International Treaties and Conventions Signed by Lebanese

Government

Law 120 (3/11/1999) - Amendment to the Montreal Protocol on Substances
that deplete the Ozone Layer. Copenhagen.

Law 253 (31/3/1993) - Amendment to the Montreal Protocol on Substances
that deplete the Ozone Layer. London.

Law 253 (31/3/1993) - Accession to Montreal Protocol on Substances that
deplete the Ozone Layer. Montreal.

Law 359 (11/8/1994) - United Nations Framework Convention on Climate
Change. Rio de Janeiro.

Law 253 (30/3/1993) - Ratification of the Vienna Convention for the
Protection of the Ozone Layer. Vienna.

1-7 Environmental Related Agencies

Besides the MOE, there are a number of other governmental organizations that have
responsibilities for environmental management with various different functions. Typical
examples of other ministries and major agencies involved in transportation issues are
summarized below:

1. Ministry of Transport

Ministry of Public Works

Council for Development and Reconstruction
Ministry of Municipal and Rural Affairs (MOMRA)
Ministry of Public Health

Ministry of Environment

Ministry of Interior

Directorate General of Urbanism (GDU)

Ministry of Finance (MOF)

Union of Municipalities

© © N o gk~ w DN

e
= o

Municipalities
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1-8 International Guidelines

International environmental standards and environmental guidelines, which have been issued
and applied by international agencies, will be considered where suitable for the benefit of this
project.

1-9 Organization of the Report

The project is divided into eight chapters as follow:

- Chapter 1: Introduction: this chapter includes the Environmental impact assessment
approach, objectives of the project, the general framework of legislation and conventions,
and the environmental related agencies.

- Chapter 2: Description of the Project: This chapter contains the detailed components of
the project, project location and setting, project design details, size or magnitude of
operation, sourcing of resources for implementation.

- Chapter 3: Description of the Environment: Explains the general description and
background of physical and environmental quality baseline in addition to social and
economical activities of the proposed project area.

- Chapter 4: Environmental Impact Assessment: This chapter is built on scoping the
anticipated environmental impacts (both positive and negative). Based on the score,
detailed Assessment of Impacts is covered and detailed data and analysis are provided

- Chapter 5: Analysis of Alternatives: This chapter describes the alternatives related to the
project, and other alternatives are discussed to determine whether the preferred alternative
minimizes the environmental impact over all other alternatives and is within acceptable
environmental impact limits

- Chapter 6: Environmental Management and Monitoring Plan (EMMP): The chapter
addresses the impacts to be mitigated, and activities to implement the mitigation
measures. The environmental monitoring plan describes the impacts to be monitored,;
including the location, type and time they will be implemented. In addition, the EMMP
also provides the cost estimated associated to each mitigation and monitoring measures
and who will carry them out. Moreover, the profile of the key institutions responsible for
the EMMP, and the institutional framework for implementing the EMMP are also
provided.

- Chapter 7: Public Consultations: The chapter covers the various consultations during the
scoping, the details of the consultation meetings, and comments received.

- Chapter 8: Conclusions: The chapter provides the summary of all findings, issues
addressed and concluding remarks on the EIA and EMP requirements.
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CHAPTER 2 - DESCRIPTION OF THE PROJECT

I1-1  Location

The Ministry of Power & Water Interchange is one of the main entrances from the North and
Mount Lebanon to Greater Beirut and vice-versa. It is also the main access to Burj Hammud
and Dora (Residential, industrial, and commercial areas) and Corniche Pierre Gemayel,
Sin El Fil, Adlieh and Achrafieh areas. This interchange is also part of the UTDP corridor
going from Adlieh to North.

MOP & W interchange is located in Corniche Pierre Gemayel consisting of overpass 1,
overpass 2 and a ramp at grade. Moreover, an exit ramp from Northern Highway is located in
Karantina Westbound. The overpass 1 (width 9m - 2 lanes) ensures the continuity of
Corniche Pierre Gemayel traffic (Adlieh — Burj Hammud) allowing for the construction of an
at grade ramp coming from Emile Lahoud Highway to Corniche Pierre Gemayel.

The overpass 2 (width 7m -1 lane) ensures the access to Northern Highway Ramp and
Coastal Road from Corniche Pierre Gemayel, flying over Emile Lahoud Highway.

KWER is the Karantina Exit Ramp from Dora (Northern Highway) to Emile Lahoud
Highway, ensuring a direct access to this highway, hence avoiding abortive U-Turns and
traffic congestion, Figure 11.1 presents an aerial view of the project location.
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Figure 11.1 Aerial View of the Location of the Project
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I1-2  Scope of the Project

The MOP & W Interchange is a vital node of the Beirut Northern Entrance and the
Urban Transportation Network of Greater Beirut (BUTP or UTDP project). The
objectives of this project are:

- To separate through two grade intersections (overpass 1 and 2) the flowing
traffic of the Corniche Pierre Gemayel and the traffic of the Emile Lahoud
Highway.

- To provide a faster and safer connection between Adlieh and Dora Highway.
Once in operation, it will need less time to enter Greater Beirut from the North,
Metn and Kesrouane and vice-versa.

- To improve the traffic on this part of the Highway, leading to traffic more fluid
and more comfortable.

- To ensure a better access to Burj Hammud and Adlieh areas from the North,
Metn and Kesrouane and to alleviate the endemic congestion on Burj Hammud
at grade intersection.

The Upgrading of Ministry of Power & Water Interchange would increase the capacity
of passengers’ circulation annually from the North Lebanon and Mount Lebanon to
Greater Beirut and vice-versa. This project will connect a great part of local Greater
Beirut population to:

- Their Residential areas,
- Important Governmental places (Adlieh, VAT bldg., General Security bldg.)
- Industrial areas in Dora/Burj Hammud,

- Commercial Malls (Geant Casino) , Shopping Centers, Car Showrooms,

- Clinics, Medical Centers, Hospitals (Hotel Dieu at Adlieh Achrafieh,
Mar Youssef Hospital at Dora),

- Army Barracks located in the area, Main Electrical Station,
- Restaurants, Churches, Schools, Stadiums, Hotels,

Consequently, this project will improve the local and national economy through transit
and transport of dwellers, travelers and goods.

This project will enhance the national and local economy through transit and transport.

As to the transportation network, the project will relieve the actual Highway and
Corniche from the heavy loads traffic congestion. Future traffic forecast, for the
next 20 years, clearly tend to recommend the implementation of this project, linking
Beirut to North, Metn and Kesrouane, which will encourage population decentralization
enhancing national and local economy.
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11.2.1. Key Design Characteristics

The key design characteristics are divided into geometric and operational characteristics.
Geometric design characteristics address the geometric structure of overpass and operational
design characteristics address its operational features. The geometric and operational design
characteristics are in accordance with the current standards and practices of the Ministry of
Transportation.

11.2.2. Geometric Design Characteristics

The key geometric design characteristics are grade separation type, right turn lanes, lighting
and signing.

11.2.3. Grade Separation Type

There are two types of urban grade separation, overpass and underpass. The overpass elevates
freeways over the crossroad intersection and underpass depresses freeways under the
intersection. Selection of an underpass or an overpass depends on the site-specific constraints,
construction cost and the resulting advantages and disadvantages. Moreover, the type of
grade separation influences the overpass length, depth, number of spans and abutment types.
In general, most overpasses have elevated major road and an at-grade crossroad. The major
road is elevated for a simpler structural design and to produce less disruption to existing
property and underground utilities. The overpass has the advantage of avoiding drainage
problems associated with a depressed design.

11.2.4. Components of the Project
The project includes the following:

- The construction of overpass 1 consisting of two lanes (Bridge length 180m) for Adlieh —
Burj Hammud traffic.

- The construction of overpass 2 consisting of 1 lane (Bridge length 165m) for the Adlieh —
Dora (Northern) Highway traffic.

- The construction of a ramp at grade consisting of 1 lane for the traffic going to Adlieh
from Emile Lahoud Highway.

- The direction of the traffic at grade (New Islands under the bridge, right turn movements,
U-turn movements, etc...).

- The construction of Karantina Westbound Exit Ramp consisting of 1 lane (Bridge length
120m) for the traffic exiting Northern Highway.

- Pavement, Sidewalks, Signing and Marking, Traffic Signals and Lighting Works.

- Utilities deviation and upgrading as required.

- Expropriation relevant works.

- Pedestrian concrete bridges, on Corniche Pierre Gemayel before and after the overpass 1.
- Execution of relevant noise barriers all along the overpass 1.

Dar Al Handasah Nazih Taleb & Partners 15/117 Environmental Impact Assessment Report



Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

Once the entire project becomes operational, it is expected to (i) significantly reduce transport
costs and improve the efficiency of vehicular and passenger movement; (ii) promote tourism;
and (iii) enhance economic and industrial activities.

11.2.5. Proposed Overpasses

The main purpose of the proposed overpasses is to allow smooth traffic and take the full
benefits of integrated uninterrupted fast communication network. Figures 11.2a, 11.2.b and
I1.2.c show the general plan and elevations of the proposed overpasses which has the
following key features or characteristics:

- The total length of the overpass 1 is about 180m of 9m (2 lanes) width;
- The total length of the overpass 2 is about 165m of 7m (1 lane) width;
- The structure carries dual two lane carriageways;

- The overpasses 1 and 2 will have horizontal and vertical curves with vertical gradient
being 3 to 4%;

- The overpasses 1 and 2 are constructed by multiple regular spans (No. 8 and 7) each of
variable length. The deck cross section consists of a post-tensioned solid slab (caisson)
under each carriageway, with concrete parapets at each side.

- Figure 11.2.d shows the general plan of the proposed Karantina Westbound Exit Ramp.
- Figure 11.2.e shows the cadastral plan of KWER.
- Figure 11.2.f shows the cross section of KWER.
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Figure 11.2.a General Plan of the Proposed Overpasses
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Figure 11.2.b General Elevation of the Proposed Overpass 1
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Figure 11.2.c General Elevation of the Proposed Overpass 2
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Figure 11.2.d General Plan of the Proposed Karantina Westbound Ramp

Dar Al Handasah Nazih Taleb & Partners 20/117 Environmental Impact Assessment Report



Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

Figure 11.2.e Cadastral Plan (KWER)
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Figure 11.2.f Cross Section of the Proposed Karantina Westbound Ramp
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11.2.6. Construction Activities

To construct a grade separation overpass, it is necessary to remove the existing road structure,
construct the sub-structure or foundations under piers and overpass abutments, construct piers
and abutments, construct the overpass superstructure (girders and deck), and install finish
elements such as approach slabs, or solid concrete parapets. The sub-structure and
superstructure types for any overpass would be selected in the design phase based on site-
specific conditions from menus of likely sub-structures and superstructures. The sub-structure
list of options includes the following:

- Spread footings

- Driven or drilled piling covered with a pile cap

- Cast-in-drilled-hole (CIDH) piers

The super-structure list of options comprises:

- Steel or precast concrete girders supporting a deck slab

- Acast-in-place or precast concrete box with a deck slab integrated into the main girder

Precast concrete girders would also be pre-stressed; cast-in-place concrete boxes may be pre-
stressed or reinforced without pre-stress.

Construction of any of these structures would require heavy equipment access to the site and
maneuvering room for the equipment.

11.2.7. Construction Materials and Tasks for Project Implementation

The construction of the proposed project will involve different types of construction materials
of various quantities.

List of the Materials required in the project during construction are the following:
- Sand/gravel

- Cement

- lron Bar

In addition, the main construction tasks associated with the Project are the following:
- General requirements

- Clearing and demolition

- Site works

- Concrete works

- Spoil material generation and management

- Connect to sewer and storm water network

- Steel works

- Bituminous materials

- Incidental construction
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- Install warning signage

- Install water spraying network

- QOverpass construction

- Install street lighting and electrical activities

- Line marking and signposting

- Drainage works

- Managing construction site

- Managing top soil stockpiles

- Provision and operation of water washing and toilet facilities
- Pedestrian Foot overpass

- Noise Barriers

- Landscaping

- Ongoing consultation with affected parties

- Refueling of construction vehicles and machinery

- Storage handling and use of materials at construction sites
- Transportation of spoil material

- Use of electricity generators

- Welding

- Traffic diversions or road closures when needed

- Finishing works

It is to note that site preparation is included within the construction process. Moreover, the
project operation shall not require any material unless specifically used for maintenance.

Finally as for landscaping trees species, the municipalities shall propose the adequate items to
be installed in accordance with surrounding area and landmark requirements.

11.2.8. Proposed Project Schedule for Implementation

The estimated duration of the proposed overpasses 1, 2 and the exit ramp construction is
approximately 24 months based on similar executed projects. The construction of the
foundations takes about 8 months. The construction of the overpass structure compared to a
similar project bid durations and subsequent placement of the precast top slab panels will be a
relatively fast process, particularly if the contractor opts to adopt prefabrication of the main
concrete structural elements. Currently, there is no proposed schedule of implementation but
only a general assumption for the comprehensive construction duration is predicted.
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11.2.9. Workers and Visitors

Workers will be dedicated to the project execution phase. Manpower resources shall be
determined through the proposed planning of the Contractor, based on the period allocated to
the project execution.

Visitors will generally represent all other parties affected by the Project, namely the
Municipalities representatives, the Employer, the Funding Agencies, the Ministries, the
Consultant etc... where their visit and presence on site will be determined by the progress of
the works.

11.2.10. Material on site

The project construction shall require the provision of construction material on site, mainly,
concrete, asphalt, reinforcement, aggregates, etc....

These materials shall be generally provided by specialized plants for mixing and
transportation, not fabricated on site. For example reinforcement is generally provided and
supplied within cut and bend contracts.

As for excavated materials including demolished and unsuitable material, the following will
generally apply:
- Suitable material shall be used for backfilling.

- Unsuitable material shall be carted away either to dumping areas or to private users if
excavated material could be used for agriculture purpose.

- Demolished material shall be used as aggregates for concrete.

Otherwise, the Contractor shall use for his plant and equipment fuel, oil etc... but within
defined yards not on project site.
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CHAPTER 3 - DESCRIPTION OF THE ENVIRONMENT

I11-1 Introduction

This chapter of the EIA describes the existing environment in the project area as it exists
before any proposed change takes effect. It describes also the environmental settings.
Information in this chapter is based on the physical, ecological, and socio-economic
environment in the region of the proposed project area. In addition, on site monitoring for air
and noise quality was made.

I11-2  Physical Environment

111.2.1.Climate

The climate in the region of Beirut is influenced by the physiographic of the country and is
thermo-Mediterranean humid. It is of the sub-tropical, Mediterranean type with hot and dry
summer and windy and wet winter months. It is classified as “wet” during December, January
and February, ‘humid’ in November and March, semi-humid in October (partly) and April,
and as “arid” from May to September.

The annual mean temperature in Beirut is 20.1°C with monthly variations ranging from
13.6°C in January to 27°C in August. Days with temperatures below 0°C are very seldom.
Due to the coastal position of the city, the difference between day and night temperatures is
generally moderate and amounts to 7 °C in average. Table 111.1 shows the average monthly
climate information such as the average variations of temperature, precipitation, rainy days,
and humidity obtained from the National Climatology Services Department at Beirut
International Airport. As observed, the annual average precipitation is 741 mm; with 74
annual average number of rainy days and 68 percent average relative atmospheric humidity.

Table I11.1:  Average Monthly Meteorological Data (Climatology service, Beirut
International Airport, 2008)

Parameter | Unit | J F M A M J J A S ®) N D
Temperature | °C | 13.6 | 14 | 153 | 18 21 24 26 27 25 23 19 15
Precipitation | mm | 183 | 111 | 102 | 44 | 18 | 0.7 | 0.6 | 0.6 5 36 | 95 | 145
Rainydays |days | 15 | 12 | 10 6 2 0 0 0 1 4 9 13
Relative
0,

Humidity %o 67 64 64 | 67 | 69 | 71 73 | 73 | 66 | 66 | 64 | 68

111.2.2.Wind

Prevailing winds are from the West and Southwest (85% of the time). The wind blows from
the East and Northeast the rest of the time (15%). Based on data obtained from the
meteorological station, the minimum monthly wind velocity varied from 5.6 m/s in
September, to more than 9.2 m/s in February. About 90 % of all cases the wind velocity is
lower than 8.3 m/s.
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111.2.3.Geology, Topography and Soil

Published geological information indicates the solid geology of the site comprises
Mid-Eocene to Oligocene members of the White Limestone Group. The geological map
(Figures I1l.1.a and 111.1.b) of the region shows CenomanianTuronian (C4.5) Limestones,
many limestones and dolomites outcrops belonging to the Miocene constitute almost
everywhere. They form a large aquifer in this region from which springs are supplied, and
which is penetrated by several wells operated by Beirut Water Establishment. The
topographic levels show a quite flat area that was available to agricultural development in the
past. No water courses or rivers pass by the project area where Figures 111.2 and 111.3 present
an aerial views and topographic plans of proposed project area.
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Figure I11.1.a Geological Map of Beirut
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Figure 111.1.b Geological Map Legend
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Figure I11.2.a Aerial Views of the Proposed Project Area (Overpasses 1 & 2)
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Figure 111.2.b Aerial Views of the Proposed Project Area (Exit Ramp)
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Figure 111.3 Topographic Map of the project Area
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111.2.4.Seismic Condition

The seismic risk map of Lebanon as presented in Figure 111.4 shows that the project site lies
in an area that can expect an earthquake of 0.25g magnitude as per the majority of the coastal
territories of Lebanon. To note that the structural design of the project is done to resist
seismic loads of such scale in accordance to the Lebanese Decree N° 14293 and applied
regulations and national norms (NL 134 & 135) for the seismic resistance construction
requirements. Additional information about seismic conditions in Lebanon is presented in
Appendix C.
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Figure 111.4 Seismic Map of Lebanon
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111.2.5.Land Use

The Lebanese Government has a prime responsibility to shape the development and
redevelopment of the city according to principles that will provide greatest opportunity for
the long term economic, environmental and social sustainability. Residential and commercial
areas are the major land use of the proposed project location.

111.2.6. Groundwater

Groundwater is widely used for drinking as well as for irrigation purposes in Lebanon. No
geotechnical investigation boreholes are conducted yet. However in view of the ongoing
relatively deep excavations / shoring works that was carried at Adlieh interchange, it is
assumed that no water table level below MOP & W overpass foundation levels can be
reached into a depth of 3 — 5m.

111.2.7.Surface Water

No permanent rivers or watercourses can be found in the project area, but Beirut River is
located at the vicinity of the project area.

111.2.8. Air Quality

Air quality in the study area is a function of the type of region that is crossed. The main
source of atmospheric pollution in this region is localized and well known: urban pollution
due to means of transport where motor vehicles are its main source.

The main pollutants that are contributing to deteriorated local air quality, climate change,
acid rain and urban smog are: carbon dioxide (CO,), methane (CH,), nitrous oxide (N,O),
nitrogen oxides (NOy), carbon monoxide (CO), sulfur dioxide (SO,), volatile organic
compounds (VOC), particulate matter (PM), ozone (Os3), polycyclic aromatic hydrocarbons
(PAHS) and lead (Pb) (De Nevers, 1995).

111.2.8.1 Lebanese Ambient Air Quality Standards

The Lebanese government has established Ambient Air Quality Standards that aim to prevent
adverse health effects and harmful effects upon vegetation. These standards are presented in
Appendix 2.
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Appendix 2

Ambient Air Quality Standards (Decision 52/1, 1996)

Pollutant Limit Value (ug/m°) Duration of exposure
SO, 350 1 hour
120 24 hours
80 one year
NO, 200 1 hour
150 24 hours
100 one year
O3 150 1 hour
100 8 hours
CO 30,000 1 hour
12,000 8 hours
TSP 120 24 hours
SPMy, 80 24 hours
Lead 1,000 1 year
Benzene (ppm) 5 ppm 1 year

Lebanese Maximum Allowable Noise Levels

Type of Region

Maximum Allowable Noise dBA*

Day Evening Night

From To From To From To
Commercial, administrative 55 65 50 60 54 55
and downtown
Residential area including
commercial works or main 50 60 45 55 40 50
road
Downtown residential areas 45 55 40 50 35 45
S_urrounded residences with 40 50 35 45 30 40
light movement
Surrqunded rural area with 35 45 30 40 o5 35
hospitals and gardens
!ndustr_lal areas (heavy 60 20 55 65 5. 60
industries)

*Day: From 7:00Am - 6:00pm
Evening: From 6:00pm -10:00pm
Night: From 10:00pm - 7:00am
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111.2.8.2 Methodology and Sampling location

Beirut’s air quality is impacted by the stationary and mobile sources as well as its location
and topography. Air quality at the urban of MOP & W interchange is dominated by traffic
emissions as it sits close to a number of major carriageways, which act as busy and often
congested commuter routes to and from the city centre.

A field monitoring study was conducted to obtain the baseline air quality and noise data that
are useful for analyzing the transportation issues in the proposed project area. Meteorological
parameters (wind speed, wind direction, and ambient temperature); air pollutants such as
carbon monoxide (CO), nitrogen dioxide (NO;), and sulfur dioxide (SO,); and noise levels
were monitored.

Measurements were conducted at the corner of MOP & W on the Corniche Pierre Gemayel
and were spread over one month period from 1 to 31 November, 2009. Air quality parameters
were collected using an environmental laboratory monitoring station located on a Van at a
height of 3 m above street level The sampler was located on a van with a height of less than
3 m above the ground as recommended by ADEME 2002 and Vardoulakis et.al. 2003. Figure
I11.5.a shows photos illustrating the sampling location. In addition, traffic flow counting were
determined and was used to identify the rush and non-rush periods.

Figure I11.5.a Photos of Sampling Location
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111.2.8.3 Meteorological Analysis

The most common wind directions are towards the northwest and the north, with a combined
frequency of occurrence of over 20 percent. Wind speed measured at the sampling location as
well as average day and night temperatures during November 2009 are shown in Figures I11.6
and 111.7. Daytime was taken from 6 AM to 6 PM. Wind speeds varied from a low of 0.7 m/s
to a high of 5.6 m/s while temperature varied between maximum 22.10C during the day and
minimum of 120C at night, and average night-time temperatures varied between 13.7 and
16.60C.

Figure 111.6 Wind Speed Variations in November 2009

Figure 111.7 Temperature Variations in November 2009
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111.2.8.4 Air Quality Analysis

111.2.8.4.a Carbon Monoxide CO

Carbon Monoxide is a colorless, odorless and tasteless gas. It is a by-product of fossil fuel
combustion.  Carbon Monoxide concentrations are typically used as an indicator of
transportation pollution because CO levels are directly related to vehicular traffic volumes,
the main source of air pollutants. There is a direct relationship between traffic/circulation
congestion and CO impacts. Buses and trucks are the main diesel consumers. Petrol is mainly
consumed by cars and vans. GHG emissions from automobiles consist of the gaseous product
of engine fuel combustion (exhaust emissions) and evaporation and leaks from vehicles
(fugitive emissions). In cities, vehicles exhaust can cause as much as 95% of all CO
emissions. These emissions can result in high concentrations of CO, particularly in local
areas with heavy traffic congestion (Colls, 2002). Other sources of CO emissions include
industrial processes and fuel combustion in sources.

Furthermore, carbon monoxide is a localized gas that dissipates very quickly under normal
meteorological conditions. Temperature typically decreases with height. However, under
inversion conditions, temperature increases as altitude increases, thereby preventing air close
to the ground from mixing with the air above it. As a result, air pollutants are trapped near the
ground. Moreover, during the fall, air quality problems are created due to carbon monoxide
and nitrogen dioxide emissions.

CO levels at MOP & W interchange are relatively high due to the large number of cars during
the traveling and colder temperatures. The high levels during the late evenings are a result of
stagnant atmospheric conditions trapping CO in the area. Since CO is produced almost
entirely from automobiles, the highest CO concentrations in the MOP & W area are
associated with heavy traffic. In addition, the MOP & W interchange sits in a basin like
depression surrounded by highway on the east side. Four major roads run by the intersection
of Burj Hammud and one left turn to Achrafieh with a high volume of traffic. These
combined effects often result in pollutant build-up during stable high pressure system too.

During the sampling period, it was found that the hourly average CO concentrations at the
monitoring site were beyond the ambient air quality standard of 9ppm (WHO, 1996 and
WHO, CEHA 1999). Results are shown in Figure 111.8.
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Figure 111.8 CO Variation during the Sampling Period

Elevated levels of carbon monoxide warrant serious concern due to their likely role in human
health causing harm to the cardiovascular and nervous systems. Carbon monoxide affects the
transport of oxygen around the body by the blood (ALA, 2000). At very high levels, this can
lead to a significant reduction in the supply of oxygen to the heart (Harrop, 2002 and WHO,
1999). Those who die or become ill are usually old or suffering from cardiovascular disease
and therefore were unable to cope with the added stress caused by the heavily polluted air.

111.2.8.4.b Nitrogen Dioxide (NO;) and Nitrogen Oxides (NOy).

Nitrogen dioxide is a reddish brown, highly reactive gas that is formed in the ambient air
through the oxidation of nitric oxide. NOX, the generic term for a group of highly reactive
gases that contain nitrogen and oxygen in varying amounts, play a major role in the formation
of ozone, particulate matter, and acid rain. NOX emissions result from high-temperature
combustion processes such as vehicle exhaust emissions and power plants (Harrop, 2002 and
Colls 2002). Moreover, NO2 levels are generally higher during autumn or winter days and
they occur on days with summer-like conditions.

Average nitrogen dioxide concentrations were high in this busy intersection. The
hourly mean concentrations of nitrogen dioxide (NO2) measured at the monitoring
station fluctuated over a range but were found always well above the ambient air standard
of 0.21 ppm. Figure 111.9 shows the NO2 variations during the monitoring period.

Exposure to nitrogen dioxide can decrease lung function and increase airway responsiveness
in wheezing, coughing, colds, influenza and bronchitis. At very high concentrations, nitrogen
dioxide gas irritates and inflames the airways of the lungs. This irritation causes a worsening
of symptoms of those with lung or respiratory disease. In addition, nitrogen dioxide is a
major component of photochemical smog in the summer months.
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Figure 111.9 Average Nitrogen Dioxide Variations during the Sampling period
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111.2.8.4.c Sulfur Dioxide (SO,).

Sulfur dioxide is typically emitted as a result of the combustion of a fuel containing sulfur.
Fuels such as natural gas contain very little sulfur and consequently have very low SO2
emissions when combusted (Harrop, 2002 and Colls 2002). By contrast, fuels high in sulfur
content such as coal or heavy fuel oils can emit very large amounts of SO2 when combusted.
Sources of SO2 emissions come from every economic sector and include a wide variety of
fuels, gaseous, liquid and solid.

The measured hourly average SO2 at the monitoring station were found to be well above the
ambient air standard (0.134 ppm). Figure 111.10 presents the average hourly variation during
the sampling period.

Short-term exposure to high levels of sulfur dioxide may cause coughing, tightening of the
chest and irritation of the lungs.

Figure 111.10 Average Hourly Variations during the Sampling Period

A summary of the measured pollutants with the WHO standards are indicated for each
contaminant in Table I11.2.

Table 111.2:  Average Day and Night-Time Concentrations of CO, SO2 and NO2

Sampling CcO SO, NO,
Location 1-hour WHO standard 1-hour WHO standard 1-hour WHO
9 ppm 0.134 ppm standard
0.21 ppm
Day Night Day Night Day Night
MOP & W 31.1 17.6 1.7 15 0.4 0.3
Interchange
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It can be observed from the Table above that the measured concentrations exceeded the WHO
standards over the whole sampling period. Daily average CO, NO, and SO, concentrations
showed overall minima of 12, 1.75 and 1.16ppm and maxima of 35, 3.0 and 2.58ppm
respectively, over the whole sampling period. It is also interesting to notice that the highest
daytime concentrations were measured Tuesdays, when an increased traffic activity is usually
noticed.

Diurnal Variation Relationship with Meteorological Parameters and Topography

Weather variables play a major role in dispersing air pollutants and thus the determination of
the level of their concentration. Lebanon has four seasons. Normally, high pollution can be
observed during the cold season at the beginning and at the end, due to a high pressure
system creating a more stable atmosphere brought about by inversion layer phenomenon,
thus, more accumulation of pollutants in the air.

High-pressure systems and cold temperature in the sampled month gave rise to a deep surface
thermal inversion at sunset which extended over night when the inversion layer strengthened
and increased the evening concentration of ambient CO, evident is seen in Figure I11.11.
Moreover, low wind speeds overnight combined with the expected emissions both contribute
to this large elevation. The local winds are often not strong enough to circulate the air. In
addition, Beirut’s topography and its surrounding mountain systems intensify the temperature
(atmospheric) inversion in fall and winter seasons, in other words, block the movement of
Beirut’s air, the temperature inversions push dense clouds of stagnant smog down onto the
city thus hinder the dispersion of air pollutants.

Figure I11.11 shows the recorded average day-time and night-time concentrations of CO
levels in air monitoring station. Generally, the measured pollutants for this intersection gave
almost the same diurnal patterns. The concentration of air pollutants at the monitoring station
showed a minimum level over the period 0.30 - 05.30. There was higher value for the
pollutant concentrations at morning rush hour (06.30 - 09.30). A slight decrease in pollutant
concentration occurred at non-rush hour (11.30-13.30) and a rising level of pollutants was
experienced in the afternoon and evening with little variation. The levels then tended to
reduce reaching a minimum at night time. These observations could be explained by the
morning and evening traffic rush hours and the continuous use of this highway as it is the
main road connecting Beirut to Tripoli and Northern Coastal road. It was revealed that during
rush hours a comparably higher traffic volume occurred. During this time, traffic moved
more slowly, particularly the number of passenger cars and buses resulting in high smoke,
particulate and carbon monoxide emissions.
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Figure 111.11 Average CO pollutant hourly concentration at MOP & W, November 2009

Influence of Human Activities

The concentration of air pollutants were also affected by human activities. During the
weekends, most of the schools are closed, being the weekends for students. This affects the
traffic flow and hence, upsets the usual concentration of ambient air pollutants.

Traffic Management

Greater Beirut currently has one of the highest vehicle ownership levels (3 persons per car) in
the world. With the improvement in employment conditions and economic growth, vehicle
ownership is expected to increase significantly. Vehicle ownership, including cars and
motorcycles, is forecast to grow by 2% annually while trucks and buses have been growing at
13% and 15%, respectively. Petrol and diesel are the main fuels used for road transport in H-
MM corridor.

Greater Beirut is known for persistent traffic delays and high noise levels. Traffic congestion
is also the norm at the entrance to cities and towns due to uncontrolled ribbon construction.
When delays were measured along 27 corridors in the Greater Beirut Area (GBA), cars were
running under 20 km/hr in almost 75 percent of the surveyed roads (MoTPW, 1999). Delays
represent 50 to 70 percent of the total travel time between two random points in the GBA.
The BUTP study showed that the peak hour average delay per vehicle in MOP & W location
is 32 minutes (TEAM, 1998c).

Controlling traffic flows is an effective method for improving the energy balance of the land
transport network (Ambrosino et al., 1999). It reduces congestion and facilitates improved
mobility. Most automobiles achieve their highest efficiencies at an optimal speed of around
60 km/h. Traffic flow management policies reduces the number of acceleration, decelerations
and idles, thus insures that the optimal speed is kept for longer distances, leading to lower
emissions (Scott et al., 1997).

Throughout the monitoring period, traffic volumes at the study site were measured. For this
study, the vehicles were classified into 6 types: (1) Passenger cars, (2) Taxis, (3) Pick-up &
four wheel drives, (4) Buses (5) Light Trucks and (6) Medium and Heavy Trucks. Average
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traffic density for each hour of the air sampling period could then be obtained from the traffic
volume and average speed.

Traffic Composition

As it can be clearly seen in Figure 111.12 and Table 111.3, the most dominant type of traffic
was passenger cars, which represented the highest percentages (81%) of the total traffic
volume. Taxis and buses represent the second largest group (11%) of total traffic. On the
contrary, trucks and pick-ups represented the smallest group of vehicles representing only
about 7% of the total traffic. It is observed that passenger cars exhibit the highest percentages
in total traffic composition than other vehicle types, thus they will have significant influence
on the roadside pollutant concentrations.

1%
6% 1%

O Passenger Cars

B Trucks (Medium, Heavy)
OTrucks (Light)

81% OPick Up
B Buses
O Taxis

Figure 111.12 Types of Dominant Traffic at MOP & W.

In addition, different vehicles generate different pollutants. For example, cars using gasoline
will emit more smoke, hydrocarbons and benzene than others, thus they will contribute
significantly to roadside pollutant concentrations.

Heavy vehicles

The percentage of heavy vehicles of the total counted traffic volumes indicates that
the percentage of heavy vehicles in each direction north- and southbound i.e.
Adlieh — Burj Hammud and as a percentage of the total traffic volumes is at 0.94% while
this percentage was higher from Burj Hammud at 1.26% since it is a Commercial area.
The number of heavy vehicles has also remained fairly constant over time.
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Table 111.3:  Vehicles Classification Breakdown for MOP & W and KWER

MOP & W KWER Average
Passenger Cars 81.20% 86.00% 83.60%
Taxis 9.30% 4.40% 6.85%
Pick Up 5.90% 3.10% 4.50%
Buses 1.40% 1.20% 1.30%
Trucks (Light) 1.10% 1.90% 1.50%
Trucks (Medium, Heavy) 1.10% 3.40% 2.25%
100% 100% 100%
K 1.19 1.26 1.23

Traffic and Street Characteristics

Finding revealed that air pollution from traffic emissions depends on the physical conditions
in streets enclosed by tall buildings which govern the ability of atmosphere to disperse the
pollutants which is the case of this project one.

Traffic Density and Speed

Traffic density, which incorporates the number of vehicles passing a given section of
roadway during a given time interval, seems to be more suitable to use instead of traffic
volume. Density is an appropriate parameter to indicate the quantity of traffic operations. In
this study, traffic density is used to correlate with air pollutant concentrations in the sampling
location of the city. Tables I11.4 and I11.5 show the Traffic Counts Results for MOP& W and

KWER.

The observed traffic moves more slowly with frequent traffic jams with the approach of MOP
& W interchange and this appears to increase the air pollutant level. Where traffic flows are
slow, more pollutants will be emitted by vehicles, especially diesel-engine buses. Moreover,
the observations indicated that travel speeds were lower during rush hours and weekday
speeds were also slower than weekend speeds. During these periods of lower travel speeds,
more vehicles can be found on the streets with slow-moving traffic where an obvious way to
reduce the build-up of pollutant concentration on MOP & W interchange would be to speed
up the flow of vehicles and prevent long periods of idling in congested traffic. Theoretically
speaking, when traffic is heavy and as density increases, maneuverability becomes restricted
and speed is reduced.
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Table I11.4:  Traffic Counts for MOP& W interchange

Ministry of Power & Water Interchange

Average ADT Results:

Direction Average ADT Average ADT

for Year 2011 for Year 2031
1 Adlieh 29,986 38,082
2 Burj Hammud 20,445 25,965
Average 25,215 32,023

Regarding the vehicle classification breakdown, we shall adopt the average values of
the above directions which after due calculations leads to the following
classification:

Location Passengers | Taxis | Pickup | Buses | Light Medium/
cars Trucks | Heavy Trucks
MOP & W 81.2% 9.3% | 5.9% 1.4% | 1.1% 1.1%

The calculation of K (UVP/h = vehicles/h x K) is giving the following value:
100 K = (1x81.2) + (1x9.3) + (2.5x5.9) + (2.5x1.4) + (4.0x1.1) + (5.0x1.1)
=2 K=1.19
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Table I11.5:  Traffic Counts for KWER Exit Ramp

West bound Karantina Exit Ramp
Average ADT Results:

Direction Average ADT Average ADT
for Year 2011 for Year 2031
(1) 14,252 18,100
(2) 18,158 23,060
1 1INI1 & 1BIS1 24,995 31,743
1BIS & 1BIS2 22,082 28,044
1IN2 22,273 28,286
2RL 9,822 12,473
) 2RR 6,890 8,750
2RL & 2RR 16,286 20,683
3R 2,064 2,621
3 3L 4,927 6,257
4R1 10,563 13,415
3BIS 13,314 16,908
3BIS 4R1 & 3BIS 23,497 29,841
4R2 13,268 16,850
3BISR 10,291 13,069
4R2 & 3BISR 23,558 29,918

Regarding the vehicle classification breakdown, we shall adopt the average values of
the above directions which after due calculations leads to the following
classification:

Location Passengers | Taxis | Pickup | Buses | Light Medium/
cars Trucks | Heavy Trucks
KWER 86.0% 44% | 3.1% 1.2% | 1.9% 3.4%

The calculation of K (UVP/h = vehicles/h x K) is giving the following value:
100 K = (1x86.0) + (1x4.4) + (2.5x3.1) + (2.5x1.2) + (4.0x1.9) + (5.0x3.4)
2> K=1.26
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Air Quality and Traffic Analysis

Results of this monitoring study revealed that CO, NO, and SO, emissions are very similar
and their concentrations in Beirut air are relatively dependable on: emission conditions,
traffic characteristics, topography and atmospheric dispersion conditions. In traffic analysis,
the combined effects of street topography and traffic flows established high impact on the
overall air pollutant concentration. High levels of air pollution found at the studied
intersection are a cause of concern for passengers waiting who will be exposed to vehicular
air pollution and people who are living in this area.

Moreover, based on the data monitored concerning traffic volumes, one of the key goals of
conventional transportation planning has been the provision of sufficient roadway capacity to
reduce congestion and improve mobility through improvements to regional networks of
highways and arterials. And, to the extent that congestion is relieved, there are significant
regional air quality benefits to such flow-improving interventions. It is generally understood,
however, that potential future improvements in air quality deriving from the road
transportation plan will improve with the improvement of motor vehicle emissions that will
continue to be substantially reduced through technology (i.e., emission standards for new
engines and in-use standards for existing fleets). In addition, regulatory reforms are also
needed to implement mitigation measures. A network for air quality monitoring will aid in
determining the air pollution level and the impacts of the transport sector on air quality.

111.2.9.Noise

Noise levels connected with transport represent a major environmental concern in urban areas
characterized by high traffic congestion. Vehicle engines, exhaust systems, aerodynamic
friction, and tire-pavement interaction are the main sources of noise pollution.

The World Health Organization definition of noise nuisance is “A feeling of displeasure
evoked by noise”. The irritation caused by noise mainly affects people in their homes or
when they are in the streets. Particular concern should be taken to identify locations which
are especially sensitive to noise or vibration such as schools and hospitals.

Noise concentration is affected by numerous factors such as the distance from the noise
source, the nature of ground surface and the presence of obstructions. Noise levels would
have some negative impacts on health; such impacts include, but are not limited to,
exhaustion; headache; lack of concentration; sleep disturbance; delayed reaction; mood and
behavioral changes; high blood pressure; hearing impairment; and neurological ailments.

Noise measurements were also conducted for fifteen-minute periods at different times of the
day. The noise level meter indicates the maximum (Lmax), minimum (Lmin), and average
sound level (Leq) recorded during the five-minute sampling period. The Lebanese standards
for the allowable noise levels are shown in Appendix 2 while Table 111.6 to 111.8 present 3
sets of the monitored data. Average noise values (Leq) did not exceed the noise abatement
criteria (NAC) of 72 dBA in developed and urbanized lands such as in Beirut. Moreover,
Figure 111.13 shows the result at MOP & W interchange as an example of the typical results
in the study area.
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Table I11.6:  Set 1 Noise Level on Ministry of Power and Water Interchange
Time N1 Adlieh Road Time N2 Burj Hammud Road

11:00 AM 56 11:17 AM 58
11:01 AM 52 11:18 AM 60
11:02 AM 58 11:19 AM 54 (truck)
11:03 AM 60 11:20 AM 52
11:04 AM 52 11:21 AM 58
11:05 AM 52 11:22 AM 58
11:06 AM 56 11:23 AM 58
11:07 AM 60 11:24 AM 52
11:08 AM 54 11:25 AM 54
11:09 AM 52 11:26 AM 52 (beep)
11:10 AM 60 (bus) 11:27 AM 54
11:11 AM 54 11:28 AM 58
11:12 AM 60 11:29 AM 60
11:13 AM 60 11:30 AM 58
11:14 AM 58 11:31 AM 60

Table I11.7:  Set 2 Noise Level on Ministry of Power and Water Interchange

Time N1 Adlieh Road Time N2 Burj Hammud Road

11:35 AM 58 11:52 AM 60
11:36 AM 60 11:53 AM 58
11:37 AM 58 11:54 AM 56
11:38 AM 52 11:55 AM 56
11:39 AM 60 11:56 AM 52
11:40 AM 60 11:57 AM 58
11:41 AM 58 11:58 AM 60
11:42 AM 54 11:59 AM 58
11:43 AM 58 12:00 PM 58
11:44 AM 54 12:01 PM 58
11:45 AM 58 12:02 PM 58
11:46 AM 56 12:03 PM 58
11:47 AM 60 (motorcycle) 12:04 PM 58
11:48 AM 54 12:05 PM 52
11:49 AM 58 (bus) 12:06 PM 60
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Table I111.8:  Set 3 Noise Level on Ministry of Power and Water Interchange

Time N1 Adlieh Road Time N2 Burj Hammud Road
12:10 PM 58 12:28 PM 60
12:11 PM 52 12:29 PM 60
12:12 PM 60 12:30 PM 58
12:13 PM 54 12:31 PM 60
12:14 PM 52 12:32 PM 52
12:15 PM 54 (van) 12:33 PM 54
12:16 PM 62 12:34 PM 58
12:17 PM 58 (truck) 12:35 PM 56
12:18 PM 50 12:36 PM 58 (pick up)
12:19 PM 52 12:37 PM 50
12:20 PM 60 12:38 PM 58
12:21 PM 58 12:39 PM 54
12:22 PM 60 12:40 PM 52
12:23 PM 54 12:41 PM 56
12:24 PM 52 12:42 PM 52
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Figure 111.13 Variations of Noise during the Monitored Period

Dar Al Handasah Nazih Taleb & Partners

50/117

Environmental Impact Assessment Report




Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

I111-3  Ecological Environment

The city of Beirut is an urban environment. The entire influence of the proposed project area
(i.e., immediate vicinities east and west, north and south of the intersection) is a mixed
residential-commercial and industrial use. Therefore, any sensitive areas, such as national
parks, protected areas, undisturbed natural habitats or special use forests are not found within
or near the proposed project area.

I111-4 Socio-economic Environment

Transport is a primary element in the infrastructure system which forms the basis for socio-
economic development. As mentioned above, the project area is mainly urban, with economic
activities in its environs as well as administrative, health, socio-educational and religious
structures. For over decades, the Adlieh — Burj Hammud has been a reliable road or corridor
link between Greater Beirut and the North, and connects different areas. In the districts
around the project area, trade in various goods, and services constitute the principal socio-
economic activities. There are also other ancillary activities, notably light industry. The
districts surrounding the project area have mostly modern average-class permanent buildings.
They generally have a good level of urban and public amenities: (i) socio-economic: petrol
stations, restaurants, businesses, financial services; (ii) health: hospitals, health centre, private
infirmaries, pharmacies; (iii) educational: schools, university, training centre; (iv) tourist:
hotels, restaurants; and (vi) religious (churches and mosques). The area consists and services
1 key municipality which is Beirut.

Presently, the sections nearest to the MOP & W area have more traffic than they can
accommodate properly. This is most apparent at peak period, when long queues occur near
intersection and traffic moves very slowly in between.

To determine the cultural and social factors associated with the construction of the proposed
Project, the following are covered:

111.4.1.Socio-cultural Conditions

On a larger scale, Beirut is the capital of Lebanon; it is a multi-functional center with various
eras. Transport is a primary means for achieving regional cooperation and integration by
overturning physical, policy, and procedural barriers to interregional trade and integration.
Direct benefits of the Project will be of a regional scope rather than in small section. Thus,
the number of direct beneficiaries will greatly exceed the number of project affected persons.

111.4.2. Archaeological, Historical, and Cultural Values

There are no known significant archaeological sites in the project area. No known historical
or cultural sites will be negatively affected by the Project. Access to some of them may be
enhanced.
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111.4.3.Economic Environment

This project will enhance the national and local economy through transit and transport. The
economic and social costs of transport accidents (e.g., injury, and damage to property) can be
significant. Transport of hazardous materials, congestion, and increased air and noise
pollution can compound the problem. To reduce the risks, transport projects can be designed
with safety as a priority. The implementation of this project is to link the East to West, as
well as North to South, of Greater Beirut which will encourage population movement,
enhancing national and local economy. The upgrading and improvement of the whole system
will be undertaken to meet these needs through increased capacity, improved safety and
better operational efficiency.
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CHAPTER 4 - PROJECT ALTERNATIVES

IV-1 Introduction

One of the objectives of an EIA is to investigate alternatives. Incrementally different
alternatives are modifications or variations to a particular project.

Concerning this transportation project, currently the only road or the main transportation
linking Beirut to Tripoli and Northern Coastal road is the proposed project highway. The
existing road has insufficient capacity for even the current traffic volume. Despite it was
constructed to modern geometric standards, but the traffic volume has been increasing along
with the economic development of the area and an additional lane is highly desirable. The
road passes through densely populated residential commercial area, with many buildings,
public services, and connects people to schools, restaurants, clinics, and even hospitals
located close to the roadway. As a result, serious congestion and traffic accidents have been a
major problem especially nearby Burj Hammud Intersection which is over congested and
traffic control cannot hold the intersecting traffic volume. In addition, the increased traffic
has also caused more traffic noise, vehicle emissions and dust, and other environmental
problems in the area. Moreover, a transportation solution is required to accommodate an
existing and future travel demand that is going to be increased, to resolve existing traffic
delays and impacts on surrounding land uses, and to enhance overall traffic safety and flow
within the Western bound of the Northern Highway (Karantina) Study Area. Grade
separation is the only alternative for this case. The improvement is studied for this localized
development and all reasonable alternatives for design options have been assessed.

For the grade separation component, three scenarios were analyzed. The No Action scenario
that assumed no change needed to carry projected traffic volume; the second scenario
assumed that the construction of an overpass at the Ministry of Power and Water intersection
might serve as a viable alternative to intersection access; and the third scenario assumed an
underpass that might be a solution for the congestion traffic. Each of these scenarios and their
respective analysis are studied in the following sections.

1V-2 No Action

The “No Action” planning option will involve keeping the existing conditions. This
scenario would not address the future need to reduce the current traffic congestion on the
highway. The average traffic volume for MOP & W and KWER (1IN2) is respectively
25,215 vehicles/day and 22,273 vehicles/day. The projected average volume will be
respectively 32,023 and 28,286 vehicles, with 6,808 and 6,013 vehicles per day as extra over
traffic volume.

It is obvious that the MOP & W interchange, if left as is without the proposed Project, can no
longer meet the local transportation needs in terms of increased traffic congestion and road
safety as well as environmental protection. Moreover, this will result in deterioration to the
quality of life for area residents where their living will also suffer from degraded
transportation access. This deterioration is typically accompanied by higher levels of air
pollution as vehicles consuming more energy and fuels, producing more emissions into air as
they operate less effectively with low speeds and stop and go that emit more pollutants when
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idling or traveling slowly; noise from stopped and starting traffic would increase due to the
increased volume of traffic, particularly from commercial trucks using this road; driver
frustration and decreased road safety, and will continue in the future especially in the case of
accidents or any blockage of the road if a grade separation is not constructed. In addition, the
potential for accidents would be increased as traffic increases at the intersection with a
proportional opportunity for spills.

Moreover, from the land use, social and economic perspectives, extended periods of the
current traffic congestion imposes serious costs on individuals, businesses through delays to
the movement of goods and the regional economy, which will grow as congestion worsens.
Furthermore, the no action alternative has irreversible impacts associated from the increase
consumption of fuels and increase in air pollutants related to stop and go traffic.

Future increased traffic but with new cars getting better gas mileage should slow or alter the
rate of increase of pollutants (lower or no change).

IV-3 Overpass Alternative

The overpass elevates freeways over the crossroad intersection. Selection of an underpass or
an overpass depends on the site-specific constraints, construction cost and the consequential
advantages and disadvantages. The type of grade separation influences the overpass length,
depth, number of spans and abutment types. In general, most overpasses have elevated major
road and an at-grade crossroad. The major road is elevated for a simpler structural design and
to produce less disruption to existing property and underground utilities. The overpass has the
advantage of avoiding drainage problems associated with a depressed design (Messer, et.al.
1991). However, substantial widening would be required to provide a satisfactory level of
road service. This would require few land acquisition.

Similar to many urban areas, acquisition the necessary additional land in a congested corridor
for typical highway widening was neither physically nor financially feasible. Consequently,
to reduce footprint, most of the project was constructed as an overpass built using only six
feet of space within the existing median. This resulted in an aesthetically pleasing structure
which also reduced project costs as well as impacts to the community and the environment.
The shape of the box that supports the deck and transfers loads to the pier limits the view of
the underside of the overpass to only half of the structure, providing light, and limiting the
structure’s visual impact. The resultant perception is that of an overpass instead of a “double-
decker” structure.

As discussed in the No action alternative, moving traffic generates less pollution. Reducing
driving times (at engine efficient speeds) generates fewer pollutants. Traffic speeds with an
overpass typically remain constant (65 mph) allowing for efficient travel. Air quality would
degrade without an outside factor such as vehicles getting better mileage, zero emission
vehicles, carpooling, or public transportation and reduce congestion by 25% to 50% at the
subject intersection.

For MOP & W, and on the basis of the Urban Transport development Plan (UTDP) prepared
by Team International and funded by the World Bank in 2003, the Council for Development
and Reconstruction is forecasting to execute the construction of all the intersections of that
plan. The UTDP suggested the construction of overpass at Ministry of Power and Water due
to the presence of heavy infrastructure under this intersection such as a large drainage culvert
that crosses the Highway.
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In this study, the alternatives were evaluated and compared scientifically too. As illustrated in
Table 1V.1, alternative A is also preferable in terms of engineering, geological, safety,
environmental, technical implications and economic factors, and hence was recommended.
Moreover, under the entire action alternative, the proposed new overpass will provide an
opportunity to improve horizontal and vertical alignments for modern vehicles; would be
designed to minimize vehicle queues; therefore, the emissions from idling vehicles would be
low. Under peak conditions, the vehicle queues would not be expected to extend beyond the
site boundaries. It would also avoid the problem of catering to existing traffic during
construction.

IV-4 Underpass Alternative

Underpass depresses freeways under the intersection. Urban underpasses separate the main
flows of busy arterial streets without creating an interchange. They have advantages such as
ability to fit within existing roadway space, can preserve several turning movements, reduce
traffic conflicts as well as conflicts with pedestrians, reduce fuel usage and network wide
stoppages; and have the potential to dramatically reduce delays with no road widening.

In general, the street or movement using the underpass receives in essence a constant green
light and its delay is reduced to practically zero. Since a busy movement has been removed
from the at-grade part of the intersection, all the rest of the movements receive longer greens
resulting in substantially reduced delays. In addition, the conflicts of vehicles with
pedestrians at the intersection are reduced substantially.

Most of the short underpasses can also reduce congestion by 25% to 50% at the subject
intersection. Their cost depending at intersection-specific volumes, underpass design, and
construction cost and normally they are generally more expensive than overpass. The UTDP
suggested the construction of overpasses at MOP & W due to the presence of heavy
infrastructure near the MOP & W area.
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Table IV.1. Alternative Comparison
Impacts Alternative A Alternative B Favored
(overpass) (underpass) Alternative
Engineering Less difficult Difficult A
construction condition
Construction design Simple Difficult A
Destruction to the Less More A
adjacent property
Disruption to Less More A
underground utilities
Construction cost Less More A
Drainage problems insignificant significant A
Air quality insignificant significant A
Traffic light Less More A
Historic resources Insignificant Insignificant No significant
difference

Maintenance of Easy Difficult A
construction
Recommended Alternative Alternative A

Evaluations of affected environment

The alternative actions are nearly identical as the alternatives all describe the same location.
The baseline (no action) is important as it represents a level of hazard to the human
environment that is attempting to be remedied by the construction proposed.

Construction of a new overpass within this Highway appears to be the most effective method
to reduce the traffic congestion in this area. Travel time was not only substantially shortened
but became reliable due to the safe conditions resulting from the overpass design and the
elimination of vehicle conflicts caused by large trucks and numerous entrance and exit lane.

It should be noted that the implementation process of such a project takes time especially that
it includes justification, identification of funding, planning, environmental analysis and
documentation, design, right of way land acquisition and construction.
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CHAPTER 5 - ENVIRONMENTAL IMPACT ASSESSMENT OF THE
PROPOSED OVERPASS

V-1  Introduction

Transport improvement projects are implemented to improve the mobility of goods and
persons, which generally enhance the social environment and economic development.
However, almost every project has negative impacts on the environment, with magnitudes
ranging from insignificant to severe.

The overpass project impact on the surrounding environment is inevitable. Some of these
impacts can be avoided during the design process. The affected environment is the
description of the area as it exists before any projected change takes effect. Important
resources are those that may have an influence on the decisions to be made in the pre-
construction, construction and operation of the proposed intersection overpass. The resource
may be significant because it is a required topic (traffic, noise, etc) or would be impacted.

In principle, the positive impacts should be more important than the project’s potential
negative impacts; the environmental assessment will address these and identify mitigation
measures for each activity in order to minimize their significance to the greatest extent
possible to make the project environmentally and socially acceptable, and finally, they will be
properly implemented where necessary.

This chapter provides an assessment of the potential positive and negative environmental
impacts resulting from the MOP & W Project, associated with major construction and
operation activities. Potential environmental impacts are discussed in accordance with the
"EIA General Format™ provided by the Ministry of Environment (MOE).

V-2  Screening and Scoping Methodology of the Proposed Project

Screening and scoping were carried out using existing data and information in order to
categorize things where detail information will be studied for additional environmental
impact analysis. Details of the factors used for Screening are shown in Table V.1. Based on
these factors, a scoping procedure for further examination was carried out.
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Table V.1 Screening of Ministry of Power & Water Project

Item Description Evaluation | Notes

Natural Environment

Topography and | Change of valuable topography and | No Small scale earth

Geology geology by project construction work

Soil Erosion Surface soil erosion by rainwater after | No Subjected area is not
land development (vegetation removal) vegetated

Ground Water | Change of distribution of ground | Unknown Main work IS
water construction

Surface Water | Change of river discharge and | Yes River exists in the
riverbed condition area.

Flora and Fauna | Obstruction of breeding and extinction | No Urbanized and
of spices due to change of habitat developed area
condition

Meteorology Change of temperature, precipitation, | No There is no large
wind, etc. scale development

Landscape Change of topography by land | Yes Landscape will be
development and obstruction by changed
structural overpass

Environmental Quality

Air Pollution Pollution caused by exhaust gas or | Yes Impact by exhaust
toxic gas from vehicles gas from traffic

Noise and | Noise and vibration generated by | Yes During construction

Vibration vehicles and operation

Water Pollution | Pollution by effluent into ground | Unknown Less impact by road
water facilities

Soil Contamination of soil by dust and | No No chemical

Contamination | chemicals activities for soil

Land Deformation of land and land | No Sensitive land do not

Subsidence subsidence due to the lowering of exist in the subject

ground water

area
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Item Description Evaluation | Notes
Socio-economic Environment
Economic Loss of productive land No Various  economic
Activities activities exists
Traffic and | Influence of existing traffic such as | Yes Public facilities exist
Public Facilities | congestion in the project area
Split of Split of Communities by obstruction | No The overpass will
Communities of traffic not create split
Cultural Loss of cultural heritage property and | No Cultural heritage
Property falling of values buildings do not
exist in the area.
Landuse The landuse in the project area is | No With the
urban with the dominance of implementation  of
residential and commercial. the  project, no
change in the
existing land use.
Hazardous The construction of the overpass | No
Materials / | would involve the use of materials that
Hazardous can be classified as combustible,
Waste corrosive, ignitable, toxic, and
reactive.
Hazards (Risks) | Possibility of landslide danger Low possibility
Overall Environmental Impact Assessment | From the results of the evaluation,
Evaluation (EIA) is required or not EIA is required

In preparing the Scoping Process, the consultant covered the following:

- Site visit to the project area (Ministry of Power & Water)

- Meetings with key project staff Consulting stakeholders including Eng. Elie Helou and
Eng. Hala Chams (the Council for Development and Reconstruction, in charge of
Transportation Sector);

- Made professional judgment

V.2.1 Site Investigation

Several site visits were conducted along the proposed Ministry of Power & Water
intersection project to study the existing environmental conditions and to evaluate the
possible direct or indirect changes in the environment caused by the project execution.
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V-3  Environmental Impact Classifications

An impact is any change to the existing condition of the environment caused by human
activity or an external influence. Types of impacts can be positive (desirable), negative
(undesirable) or neutral. They may also be direct or indirect, long-term or short-term. Impacts
are termed cumulative when they add incrementally to existing impacts (Canter, 1996).
Concerning immitigability, it can be partially, or fully. Both positive and negative
environmental impacts could arise during the site preparation, construction and the operation
phases of the Ministry of Power & Water Project.

The environmental impacts associated with the MOP & W project are divided into three
categories: natural environment, environmental quality or pollution and socio-economical
factors. The project categories are also divided into three phases as mentioned above: pre-
construction, construction, and post-construction or operational phases. Table V.2 presents all
the environmental components and factors covered in this study.

Moreover, significant environmental impacts during the various phases of the Project that
needs to be carefully addressed for detailed mitigation and management are also studied and
identified into six categories: low, medium and high significant positive impact; and low,
medium and high significant negative impact. Section V.4 covers the related Environmental
Impacts to the Project.

Table V.2:  Environmental Components and MOP & W Factors covered in this study

Environmental Impacts / Project Components / Factors
Phases

Environmental Impacts

Natural Environment

Topography and geology

Soil

Flora and fauna

Groundwater

Surface Water

Meteorology

Landscape

Environmental Quality

Air quality

Noise and vibration

Traffic

Water quality

Solid waste

Hazardous waste

Soil contamination
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Environmental Impacts / Project Components / Factors
Phases

Social and Economical Environment

Traffic and public facilities

Disturbance activities

Visual, aesthetic / landscape

Landuse

Cultural Heritage

Health hazard

Economic activities

Project Factors

Pre-construction Phase

Clearing of site

Construction Phase

Mobilization of vehicles and equipments,
construction materials

Sub-structure construction

Super-structure construction

Widening of road at grade

Operational Phase

Overpass network development

Roadside development

V-4  Project Related Significant Impacts

Land transportation projects have negative and positive impacts. In general, the
environmental impacts of greatest concern will be those having moderate or high magnitudes.
Special attention should be given to the following:

a) Disposal of construction wastes: evaluation of the proper and safe disposal of the
construction wastes

b) Cultural heritage: evaluation of cultural heritage through field based surveys
(archaeological, religious, and historical sites, etc)

c) Air quality: evaluation of the air impacts on the air quality from changes made due to the
implementation of the project

d) Noise and vibration: provision of information on the noise produced during construction
and operation of the project and the adopted measures

e) Public health and safety: evaluation of the proper precaution to be taken through the
different phases of the project

f) Socio-economic: evaluation of the positive and negation social and economical issues
resulting from the execution of proposed project

The potential environmental impacts to be assessed will depend on:
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- Project location such as the impact of the site selection;

- Area where local impacts are limited within the project area, while regional impacts
extend beyond this area;

- Duration of impacts such as short-term impacts related to construction works, and long-
term impacts which continue forever;

- Infrastructure design including impacts of the construction standards used;

- Construction works including real impact during works; and

- Project operation including vibration, emissions, transported materials, etc.

V.4.1  Pre-construction Activities
During the pre-construction phase, the following are covered:

- Land Use
- Disruption of Activities
- Clearing of Site

V.4.1.1 Land Use

No significant change in land use is expected along the Highway since the highway
alignment will not change. The widening will not affect any structures such as shops,
businesses, or houses.

V.4.1.2 Disruption of Activities

During the project preparation and implementation phases, some of the activities undertaken
in the immediate vicinity of the project will be disturbed. In addition, the works will disrupt
vehicle and pedestrian traffic due to movement of project machines and vehicles, and on
diversions which will be congested also during the rainy seasons.

V.4.1.3 Clearing of Site

Trees will be cut due to widening of the road at grade, and acquired land for construction
activities under the Project. Low negative impact will be due to clearing of site and high
positive impact during planting of trees in widening of road at grade, since a tree plantation
and greenbelt development plan is proposed to compensate the lost vegetation and to improve
the environmental and ecological status of the Project area.

V.4.2  Construction Activities

Construction of the overpass will involve the following major activities, which will result in
both potential significant negative and positive impacts:

- Demolition of existing road structure

- Mobilization of equipments and vehicles, transport of construction materials
- Construction of structure (sub- and super-structure construction phases)

- Widening of road at grade
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Overall, the construction of the project would have site-specific impacts on adjacent land
uses. However, some construction impacts would be more universal in nature. Typical
impacts are as follows:

Air Quality
1. Traffic

Noise and Vibration

Water Quality

Solid Waste

Hazardous Waste

Visual, Aesthetics / Landscape
Ecological impacts (flora and fauna)
Cultural Heritage

© © N o gk~ w DN

Socio-economic
10. Health Hazard

V.4.2.1 Air Quality

Ambient air quality of the project area is currently highly affected by vehicles movement.
Man made sources of air pollution during construction will include dust, odor and vehicle
emissions.

V.4.21.a Dust

Overpass construction will accommodate various equipments (generators, transformers,
weigh overpass, etc.) and materials (strand for pre-casting, precast beams and deck units,
etc.). During construction phase, construction dust will be potentially generated from
excavation works, digging, backfilling, material handling, temporary storage of spoil on site,
transportation and handling of spoil etc. Another source of dust emissions during the
construction phase is the vehicles which convey construction materials to the construction
sites. These activities may result in increased levels of air borne particulate matter i.e.
deterioration of air quality. Dust impact will occur in all types of project roads. The
generators will be the major source of air pollution in the overpass construction. Since the
exact specifications of the generators are unknown at this stage, an indicative assessment of
air pollution is done for a 500kw capacity and is provided in Table V.3.
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Table V.3:  Indicative emission of 500kw diesel powered generator (US EPA, AP42,

1996)

Parameter Emission (kg) Daily Annual
Particulate Matter 5 1,923
NOy 83 30,310
SO, 4 1,572
CO; 7,932 2,895,180
(6{0) 3,204 1,169,460
TOC 108 39,245

Therefore, cautious handling and storages of materials and operation of the equipment should
be made to decrease the air pollution including dust. Dust impact will be negative in areas
close to human settlement where it accumulates on building and personal vehicles. It will as
well affect the workers themselves in the working sites. The occurrence of dusting is a short-
term period, lasting for the duration of the construction activity.

V.4.2.1.b Odor
No odor will be produced during construction of the project.

V.4.2.1.c Vehicle Exhaust emission

The vehicles which convey construction materials will contribute an additional amount of
fuel emissions to the air. It is very difficult to quantify the magnitude of such emissions,
given that it is related to the number, type, model and quality of the vehicles as well as the
number of trips per day. The vehicle exhaust emission during the construction phase will
have a medium adverse impact resulting in detectable but minor negative effect. The impact
will be immediate since it will be noticed immediately during the construction period.
Gaseous emissions will not cause any permanent or irreversible impact, as it will stop with
the completion of the construction. Based on the above, vehicle exhaust emissions during
construction are considered of medium concern.

V.4.2.2 Traffic

Construction-related traffic would have high negative impacts during the construction. The
traffic would include construction worker commuting, delivering construction supplies (e.g.,
cement, asphalt, steel, fuel, manufactured products), and moving construction materials
(primarily dirt from excavations). In addition, traffic is first shifted to one side of the H-MM
highway while the opposite side is improved, then traffic is shifted back on the newly
improved portion while the other side is improved. So, traffic plan lane closures and lane
narrowing would divert more traffic demand than would be added as a result of construction
traffic. Hence road safety and local traffic jams are the major concerns, but are temporary and
would not contribute to long-term transportation impacts.

Dar Al Handasah Nazih Taleb & Partners 64/117 Environmental Impact Assessment Report




Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

V.4.2.3 Noise and Vibration

Noise quality during the overpass construction would result from the use of land-clearing
equipment, construction, and traffic. The mechanical equipment such as air compressors,
concrete mixing plant, cranes and drills would create noise mainly during site preparation.
Moreover, it will be from the construction activities which involve earthmoving and filling
works, pile driving, casting, welding, paving, breaking road surface, stabilizer and concreting
works, in addition to the traffic travelling to and from the site. These activities will contribute
to the current noise levels generated by the highway and it is expected to exceed 70 dBA
which is the acceptable standard during day and 60 dBA during night for commercial area.
The overall impact of noise to the recipients at a particular time depends on the number and
type of equipments or machineries, vehicles in operation and the location of receptors.
Typical construction equipments and their generated noise level at 15m away from source are
presented in Table V.4. Since the project is executed in residential and commercial area,
noise intensity is affected by several factors such as the distance from the noise source, the
nature of intervening ground surface and the presence of obstructions. Therefore, the
receptors in the construction area such as labors residential buildings and businesses in the
vicinity of the work site will be affected with the high noise level. The change from a stop
signal to an overpass would reduce noise associated with the start and stop of traffic along the
highway but would not get rid of the noise from the exiting traffic. Noise generated during
construction will be restricted to daytime operations.

Table V.4:  Construction Equipment Noise Emission Levels

Equipment Sound Level at Operator (dBA)
Material Handling Average Range
Concrete Mixer <85
Concrete Pump <85
Crane 100 97 - 102
Power Units
Generator <85
Compressor <85
Impact
Pile Driver (diesel and |98 82 - 105
pneum.)
Pile river (gravity, bored) 82.5 62 -91
Pneumatic Breaker 106 94 -111
Hydraulic Breaker 95.5 90 - 100
Pneumatic Chipper 109
Other Equipment:
Poker Vibrator 94.5 87 -98
Compressed Air Blower 104
Power Saw 88.5 78 — 95
Electric Drill 102
Air Track Drill 113
Noise Standards Noise Level
OSHA (at workers ear) 90 dBA
Day Time Community (at property line) 65 dBA
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Vibration is another impact associated with the construction works of the project. Vibration
results also from the using of heavy equipments such as bulldozers and heavy trucks. Table
V.5 presents the vibration level at 30m away from source. In general, noise levels and
vibrations from the construction activities will be of short-term and moderate impact.
However, more nuisances will result from the heavy traffic using the local highway to
transport construction materials.

Table V.5:  Vibration levels due to construction equipment and traffic at 30m

Source Peak Particle Velocity (mm/sec)

Vibratory Compactor 0.75

Pavement Breaker 1.25

Large Bulldozer 0.275

Heavy Trucks 0.25

Jack Hammers 0.075

Vibration Criteria (Old House, Poor Condition.)

- After CHAE (ASCE 48,1978) 12.5

- Swiss Standard, Blasting 7.5

- Swiss Standard for Machines and Traffic 3.0-5.0

V.4.2.4 Water Quality

Groundwater is not the major source of drinking in the project area. Moreover, groundwater
will not be affected by the construction and operation of the proposed project since the
underground works necessary for the construction (excavations, foundations of constructive
works) do not reach the principal underground water of the area.

The construction of the new MOP & W Overpasses will not interfere with the drainage
patterns in the project area. Therefore no significant impact is expected to occur along these
waterways during construction.

Moreover, major sources of potential water pollution were identified as wastewater pollution
caused by overpass construction; overpass foundations with bored piles; and pollution caused
by surface runoff and sewage generated by workforce. In addition, wastewater and hazardous
materials (fuel, oil, acids, caustics, etc.) may drain into roadway drainage area causing
pollution where this drainage area would be disrupted during construction. In general,
wastewater pollution is not considered to be a significant environmental constraint as the
duration will be short-term.

V.4.2.,5 Solid Waste

The project construction would generate quantities of material from pavement demolition,
waste structural concrete, clearing and grubbing and soil that is expected to be appropriate for
reuse in the construction of the proposed overpass project. The project would also generate a
small amount of waste produced from packaging, broken equipment, in addition to site litter
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generated by the presence of construction workers. Minor hydraulic fluid, motor oil, and fuel
spills might occur and as a consequence it might end up in soil contamination. Dumping these
wastes into nearby watercourse should be prohibited. The storage units of bituminous
materials will be either surface tanks or barrels placed in suitable confined areas to avoid any
discharge or leakage of the tank and minimize fire hazards. Equipment for cleaning of any
discharge will be envisaged. Such equipment will be kept in good working condition. The
disposal of solid waste during construction would be managed appropriately and is not
considered to be an insurmountable environmental constraint. The duration will be short-
term.

V.4.2.6 Hazardous Wastes

The construction of the overpass would involve the use of materials that can be classified as
combustible, corrosive, ignitable, toxic, and reactive. Control over the storage and use of
these materials would be maintained and monitored and subject to inspection.

V.4.2.7 Ecological Impacts (flora and fauna)

The project area is not located within a recognized site of conservation importance. It is
predominantly busy highway in an urban setting and the project works concern only the
existing road which is already integrated in its natural environment. It does not influence or
affect important habitats, and no species of fauna and flora are present in the area. The project
has no negative ecological impacts.

V.4.2.8 Cultural Heritage Impacts
The project area is in proximity of some buildings which do not have heritage value.

V.4.2.9 Landscape and Visual Appearance

The overpass works will take approximately 18 years during which the visual appearance will
be affected. The landscape and visual impacts will be very high during the construction phase
due to excavation works and uncontrolled movement of heavy trucks within the construction
zone. The duration will be long-term.

V.4.2.10 Health and Safety Hazard

During construction, the Project will generate moderate negative impact in the area due to
placement of work force. Safety precaution should be taken into consideration.

V.4.2.11 Socio-economic

Socio-economic deals with the potential for positive and negative impacts on the local
economy. The main socio-economic impact of the overpass during the construction phase
would be the creation of jobs for the construction which will vary from skilled and unskilled
workers alike. In addition, as the project would employ a construction team for
approximately one and a half year, the temporary presence of workers on the proposed site
will increase the consumption of several basic merchandises such as fuel and foodstuff. The
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indirect employment of peoples in the project area and outside are connected to businesses
related to construction works, construction sands and stones, cements, supply of various local
services to labors, etc. Therefore better income for managers of such business activities will
be formed. Medium positive impact will be detected since it is immediately related to the
construction period.

On the other hand, the Project will bring with it itinerant workers. The local people in this
area are very concerned about the privacy of their women and the safety of their children.
Overpass users will be able to see down into the buildings and this may be interpreted as an
invasion of privacy.

A summary of the potential environmental impacts from the development of the project
during construction is presented in Table V.6.

Table V.6: Summary of Environmental Impacts during the Construction of the

Project
Potential Impacts Potential Significance
1- Air Emissions
- Dust from construction activities - Moderate negative impact, only for the
limited construction period
- Odor - None
- Vehicle exhaust emissions from on- | -  Moderate negative impact, only for the
site vehicle movements limited construction period
2- Traffic - Significant negative impact
3- Noise and Vibration - Moderate negative impact in the direct
surroundings for the limited
construction period
4- Water Quality - Minimal negative impact, only for the
limited construction period
5- Solid waste - Minimal negative impact, only for the
limited construction period
6- Hazardous Waste - Minimal
7- Ecological impacts (flora and fauna) - None
8- Cultural Heritage - None
9- Visual, Aesthetic / landscape - High negative impacts only for the
limited construction period
10- Health Hazard - Moderate negative impact only for the
limited construction period
11- Socio-economic
- Creation of local employment |-  Moderate positive impact
opportunities (skilled)
- Creation of local employment |- Moderate positive impact
opportunities (unskilled)
- Creation of demand on goods and |-  Moderate positive impact
services in the region

Dar Al Handasah Nazih Taleb & Partners 68/117 Environmental Impact Assessment Report




Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

V.4.3

Operation Activities

During operational phase, continuous use of cars, buses, trucks, and fast movement of road
traffics will result in both potential significant negative and positive impacts. The main
environmental issues associated with overpass operation are:

1. Air Quality

N o g bk~ N

a) Gaseous emissions

b) Particulate matters

c) Dust
Traffic
Noise
Landscape and visual Appearance
Ecological Impacts (Flora and Fauna)
Transport Communication
Socio-economic Development

V.4.3.1 Air Quality

Road traffic represents 75 % of the air pollution caused by vehicles in Europe (ADEME,
2005). The main negative impacts of transportation related to air emissions are the following:

Acid Rain (Acidification): Acid deposition originates from emissions of gaseous
pollutants, of which SO, and NOy are the most significant. Some of these emissions
originate from diesel and petrol driven vehicles. The adverse effects of acid rain include
damage to limestone and marble buildings in urban areas.

Photochemical Smog: Photochemical smog is chemically formed from a number of
gases that are present in the troposphere. It generally originates from NOy, CH,4, CO and
Non Methane Volatile Organic Compounds. Human activities as well as fossil-fuel
combustion from transport produce these pollutants. Sunlight acting on these pollutants
causes the formation of range of compounds, known as photochemical oxidants, the
most important of which is Ozone (O3z). Major consequences of exposure to Ozone are
respiratory difficulties and damage to vegetation and ecosystems.

Climate Change: This phenomenon occurs when a number of gases trap heat radiated
from the earth’s surface thus influencing the global climate. Water vapor and CO; in the
atmosphere cause the natural greenhouse effect, which is worsened by emissions caused
by human activities. Other important “greenhouse gases” are CH,4, N,O and halogenated
compounds such as CFC’s (Chloro-fluoro-carbons).

Over the past hundred years, human activities caused increased concentrations of the so
called “greenhouse gases” and other pollutants in the atmosphere, resulting in “global
warming”.

Climate change is now widely recognized as a threat to the world’s environment. The
most important “greenhouse gas” produced by transport activities is CO,, which has a
direct impact on global warming. The volume of CO, emissions from the transport
sector is directly related to the volume of road traffic and in a smaller part to non-
electrified railway traffic, the amount of fuel used and its carbon content. While diesel
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engines tend to be more fuel-efficient than equivalent petrol engines, the carbon content
per liter of diesel is much higher than that of petrol.

V.4.3.1.a Gaseous Emissions

During the operation phase of the project, local road traffic will be the main source of
gaseous emissions. It is expected that the gaseous emissions will increase due to the increase
in traffic volumes along the overpass and associated widening of the road. Therefore, gaseous
emissions will be permanent impact, as it will continue and are considered of medium
negative impact.

V.4.3.1.b Particulate Matters

During operational phase, air pollution sources will be associated with emissions from the
traffic running. The particulates will be generated from vehicle emissions during the
operation phase. Particulate matter will be permanent and significant after the completion of
the project.

V.4.3.1.c Dust

Dust which is predominantly associated with construction is not expected to be an issue
during the operational phase.

V.4.3.1.d Methodology of Assessment

As seen, construction of the overpass and widening of MOP & W at grade will generate air
emission including dust and gaseous emissions that will affect population and surrounding
communities along the existing Highway which will increase with the increase of the
Highway traffics year after year.

As observed, from the field monitoring that was executed during the preparation of this
report, the air quality levels are significantly high in Ministry of Power and Water area, and
mitigation measures are necessary to alleviate the current situation. Therefore, further
assessment is made to study the impact of the MOP & W implementation project on the long-
term.

V.4.3.1.e Air Quality Modeling

Air quality modeling typically involves two major steps. The first step is to assemble an
emissions inventory, which is a collection of pollutant emission estimates classified
according to the different sources of emissions (point, area and line sources). In the case of
road traffic, line sources are of most importance. Road networks are usually simulated as line
sources that emit a certain quantity of pollutants that will travel in time and space depending
mainly on meteorological and topographic conditions. The second step is to conduct
atmospheric dispersion modeling to estimate the concentration of different air pollutants and
hence assess exposure levels at different receptor locations. The amount of exposure to air
pollution that an area receives consists of pollutants emitted locally into the atmosphere in
addition to emissions transported from elsewhere to that area.
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Air Quality Modeling Methodology

The general methodology to predict current and future concentrations of pollutants with or
without project implementation is illustrated in Figure V.1. Part of the methodology relies
upon the estimations of traffic volumes and average speeds using special traffic assignment
program.

Traffic Model Estimation of present/future traffic volumes and speed
U
Emission Factor Model Estimation of composite emission factors (in g/miles) for
(MOBILES5) vehicle fleet; pollutants include CO, NO,
U
Dispersion Model Estimation of pollutants exposure levels (in ppm) at
(CALINEA4) specified receptor locations

Figure V.1 General Methodology for Air Quality Assessment

The input variables needed to estimate the emission factors using MOBILES, developed by
the United States Environmental Protection Agency (USEPA), include mainly fleet age
distribution, activity rates, vehicle mix, modal split, fraction of mileage traveled by each
vehicle category, driving pattern, and fuel quality. MOBILES calculates the emission factor
for CO and NO,. These contaminants, which are among the most representative traffic-
related pollutants, are used to assess air quality impacts. CALINE 4, developed by Caltrans
(California Department of Transportation), requires the network geometry, meteorological
data, receptor locations and activity level at different locations to simulation the dispersion
process. Variables needed for modeling the Project are not all available in the Lebanese
authorities. Moreover, this project is for a specific location which is MOP & W intersection;
consequently, specific modeling could not be implemented. Therefore, projection of traffic
volume was made for the year 2029.

V.4.3.2 Traffic

Implementation of Project will enhance the traffic efficiency, lessen the traffic congestion,
speed up the traffic flow and decrease the delay time of motor vehicles. Moreover, it
facilitates the way and travel for the local residents as well as those from North for their daily
trips to administrative, trade, educational, and health establishments. It will also benefit
workers, various business operators and traders who use the Highway daily. Therefore, traffic
flow after the completion of the project will have high positive impact since the road network
will be improved, resulting in reduced congestion.

V.4.3.2.a Traffic Growth

Due to the absence of different transportation such as railways, large quantities of materials
will be transported by land transport. It is therefore necessary to estimate what the traffic
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growth should be and estimate the projected traffic volume which the overpass will need to
accommodate to keep pace with local and national growth patterns.

Future growth of traffic volumes in the MOP & W area will depend on the economic growth
of the area and the capacity of the road infrastructure to accommodate any growth in traffic
volumes. Based on the traffic data studied in Chapter 3, the future estimated traffic was
determined by adopting a realistic 1.2% as the future growth rate till 2031. In order to assess
what volume of traffic would need to be accommodated, the current traffic volume (vehicles
per hour for traffic from the each side was calculated from the traffic data and used to
compute the volumes of traffic in 2031, using the growth rates estimated above. This analysis
indicated that the average traffic volume for traffic from Burj Hammud north of MOP & W
for example in 2031 would be 32,023 vehicles/day instead of 25,215 vehicles/day in 2011. In
the interests of facilitating future traffic growth, there appears therefore to be a need for
interventions that can accommodate such growth in traffic volumes and economic growth.

Overpass capacity compared to traffic counts and forecast.

The project overpass 1 (2 lanes) has a capacity of at least 2000 to 3000veh/h/direction. The
present traffic counts for the Adlieh — Burj Hammud give around 1800 veh/h/direction. In
2031, this figure shall be around 2300 veh/h/direction. This is generally satisfactory.

The project overpass 2 (1 lane) has a capacity of at least 1200 to 1800 veh/h/direction. The
present traffic counts for the Adlieh — Burj Hammud give around 1200 veh/h/direction. In
2031, this figure shall be around 1500 veh/h/direction. This is generally satisfactory.

V.4.3.3 Noise

Noise quality along the Project road will be increased due to the increase in the traffic
volumes. The sound nuisances will be exacerbated by the combined effect of more vehicles
using this road and the greater proximity of immediate neighbors. However, the impact will
be of transition in nature until roadside green areas are fully developed which will require
couple of years. Moreover, the design of the project included the execution of relevant noise
barriers all along the overpass. Therefore, the noise impact will reduce significantly after the
roadside plantation where both will work efficiently as noise barrier to the surrounding
communities.

V.4.3.4 Landscape and Visual Appearance

Roadside green area development will have significant positive impacts in terms of improved
landscaping, absorbing air pollutants and dusts, in addition to the reduction in noise level to
surrounding communities. On the other hand, upon completion of the project, the visual
appearance will be slightly affected due to the blocking of views by the overpass. The
landscape and visual impacts will be moderate during the operational phase.

V.4.3.5 Ecological Impacts (flora and fauna)
Medium positive impacts will occur due to plantation of trees along project area.
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V.4.3.6 Transport Communication

A large number of road vehicles will use the highway which will gradually increase with
years. The impact on transport sector is significantly high which in turn will result in an
increase of development works, employment generation in the project area and at a regional
level where the road network development the commercial and business importance in the
north-south zone will rise significantly.

During operational phase, the overpass will take the future traffics which will have potential
significant positive impact on transport since it will provide significant travel time savings for
drivers of the highway.

Moreover, the commercial and business importance in the Hazmieh-Mar Michael zone will
augment significantly. Goods will be carried by from various places within the region
including urban, semi-urban and rural areas. The impact will occur gradually at an increased
trend over a long period of time.

V.4.3.7 Socio-economical Development

The Overpass will support development in a congested intersection that has been poorly
managed to date by the current road network. Travelling costs for people living or working in
the vicinity of MOP & W will be reduced due to the improved connection. The impact of
additional trips has been applied by applying a 1.2% increase in passenger traffic that is
considered in traffic analysis.

On the other hand, during operation, the project will generate a considerable amount of
economic and employment benefits in the project area due to an increase in commercial and
business activities that have the direct access and faster road communication for its goods to
Beirut and other parts in the country, by using the Hazmieh-Emile Lahoud highway and its
overpass. Therefore, medium positive impact will be created due to the employment
opportunity in the operation of the project and the induced road network development.

A summary of the potential environmental impacts from the development of the project
during operation is presented in Table V.9.

Table V.9:  Summary of Environmental Impacts during the Operation of the Project

Potential Impacts Potential Significance

1- Air Emissions

- Dust from construction activities - None

- Vehicle exhaust emissions from - Medium negative impact

vehicle movement

2- Traffic - Significant positive impact,
3- Noise and Vibration - Medium negative impact during operation
4- Landscape and Visual Appearance - Medium Positive impact
5- Ecological Impacts (Flora and Fauna) - Medium Positive impact
6- Transport Communication - Medium Positive impact
7- Socio-economical Impact - Medium Positive impact

V.4.4 Evaluation of the Proposed Project
The proposed MOP & W interchange project will have positive and negative impacts.
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V.4.4.1Positive Impacts

The anticipated benefits from implementation of the proposed overpass project are essentially
the following:

1. Improve landscaping of roadsides through plantation development which will also trap air
pollutants/dusts, reduce noise level to road surroundings, etc.

2. Better structure of the intersection.

3. Enable more motor vehicle traffic and cheaper travel, thus improving the road safety
status.

4. Access to administrative, economic, educational, health and tourist centers will be
facilitated and improved, in terms of travel time and comfort.

5. Due to the congestion condition on the Highway, the distances cannot be covered in
their normal time and speed. The construction of the 2 overpasses and ramps will enable
shorter time travel where the mean travel speeds will be around 40km/h for light
vehicles and 30km/h for heavy trucks.

6. Inter-regional trade, notably between North and Beirut will also improve.
7. Accident reduction due to the improved structure of traffic.

8. Create job in the construction, operation and subsequently maintenance phases, the
number of jobs and required qualifications will be fixed by contractors and sub-
contractors according to their needs.

V.45 Negative Impacts

The overpass project would have the following negative impacts on the socioeconomic
environment:

1. Construction of the MOP & W project will generate temporary nuisance to local residents
such as discomfort, noise, vibration, air pollution due to the movement of machines and
transportation of materials in the short term. Such deterioration of the air quality should
have no public health impact. The works will cause slow traffic, disruptions, stops and
deviations only temporarily, but entail increased accident hazards.

V.4.6 Climate Change

Based on the results of the investigations, taking into account the proposed monitoring and
mitigation measures, and compared to the impacts of the no-project alternative the
environmental impacts of construction and operation of the overpass can be considered as
environmentally acceptable.

The project will not contribute significantly to climate change. The overpass will enable
better traffic flow and with the urban speed limits regulation, CO, emissions will be reduced.
The steady speed limit will permit the operation of vehicles at optimum consumption levels
for best energy efficiency, resulting in minimum emissions on the Emile Lahoud Highway
compared to the no-project situation where CO, emissions are concentrated at the points of
congestion and made worse by frequent stop-and-start. Thus, greenhouse gas emissions will
drop. Furthermore, the planting of trees along the project location will help in absorbing CO,
emissions.
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CHAPTER 6 - ENVIRONMENTAL MANAGEMENT PLAN

VI-1 Introduction

The main objective of this Environmental Management Plan (EMP) is to ensure that the
environment is properly considered during the construction and operation phases of the MOP
& W Project, and that negative impacts are minimized or prevented and positive impacts
improved. At the same time, based on planned project activities described in Chapter 2,
environmental conditions described in Chapter 3, and impact assessed in earlier chapters
presented in Chapter 5, this EMP provides a logical extension of the Environmental Impact
Assessment (EIA) and set up mitigation measures for adverse environmental impacts and
environmental monitoring measures during the Project construction and operation works in
order to prevent or reduce either direct or indirect impacts to acceptable levels, in accordance
with the "EIA General Format™ provided by the Ministry of Environment (MOE). Moreover,
the EMP makes sure that the requirements are also met and provides an apparent and
applicable suggestion as to how those requirements have been implemented during project
execution.

Moreover, the Environmental Management Plan (EMP) will serve as a guideline for
incorporating environmental measures to be carried out by the National Authority,
contractors, and other parties concerned for mitigating possible impacts associated with the
Project components. Moreover, equipment and frequency have also been presented as far as
possible. Concerning the budget, all required funds will be channeled through the project
bidders.

This chapter has been divided into three sections:
1. Mitigation measures;

Monitoring plan

Analysis of impacts

Budget estimates

Institutional Responsibilities

o g~ W

Emergency plan

VI-2 Mitigation Measures

Based upon the potential impacts as a result of the pre-construction, construction and
operation of the project, it is anticipated that mitigation measures will be required.

VI1.2.1 Mitigation Measures During Construction
The environmental impact analysis showed that the greatest environmental impacts would
occur during the construction phase, particularly dust and noise emissions and traffic.
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Mitigation measures to address construction activity would be included and which would be
required for MOP & W interchange. Common elements normally contained the following:

1. Air Quality

- Dust

- Gaseous emissions
Noise
Traffic and transport
Water Quality
Solid Waste
Hazardous Waste
Landscape and Visual Appearance
Health and Safety Hazards
Public Utilities

© ©O N o g R~ wN

VI1.2.1.1 Air Quality

The ambient air in Beirut, as a whole, is of smoke pollution, with the yearly and daily average
concentrations of particulate matter and SO2 exceeding the Class Il standard. The yearly
average concentration of NO2, increasing with the growth of motor vehicles year after year,
has also exceeded the Class Il standard. In the future, with the continuous growth of motor
vehicles, the pollution along the Highway will become more and more severe with or without
the Project. The potential air quality impact however is anticipated to be short-term and be
controlled through appropriate design and good site practice.

VI.2.1.1l.a Dust

Dust and emissions from construction vehicles and equipment may cause health problems or
accidents and injuries to construction workers and nearby community. Any potential impact
associated with dust emissions will be mitigated with the key measures to reduce the dust
impacts include:

- Site and construction materials stock pile would be enclosed.
- On-site mixing would be kept in enclosed or shielded areas.
- Earthmoving activities would be well planned to include transportation routes.

- Water spraying and tarpaulin sheets or other dust suppressants to suppress dust generated
during and after excavation.

- Regular watering for particularly dusty construction areas; on all exposed surface, and
particularly during dry weather.

- Excavated or stockpile of dusty material would be covered by impervious sheeting or
sprayed with chemical bonding agents or water to maintain the entire surface wet.

- Vehicular speed would be reduced.
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- Haul vehicles carrying dusty or spoil materials moving outside the construction site
would be covered.

- Hauling routes would be cleaned regularly to remove soil carried out for construction
area.

VI.21.1b Gaseous emissions

Other sources of air pollution include construction equipment, machinery and diesel engines
such as trucks, graders, and draglines, etc.

- Vehicles and machinery will be fitted with appropriate exhaust systems and emission
control devices.

- All equipment must be kept in good mechanical condition and operated pursuant to
manufacturers’ guidelines so as to reduce emissions.

- Trees will be planted on both sides of the Highway, which will act as live vegetative
screens against air pollutant concentrations.

- Machinery causing excess pollution (e.g. visible smoke) will be banned from construction
sites.

VI1.2.1.2 Noise Quality

There will be an increase in noise level from project construction. The increase in levels are
critical, hence local population will be negatively affected. However the exposure of workers
to high noise levels needs to be reduced. This will be achieved by:

- Mechanization,

- Protective devices,

- Noise barriers,

- Soundproof compartments control,
- Trees plantation

First of all, at the site where automation of machinery is not possible or feasible, the workers
exposed to noise should be provided with protective devices.

Special sound enclosures should be provided for individual noise generating equipments,
wherever possible. During construction, there may be high noise levels due to pile driving,
use of compressors and drilling machinery. Effective measures should be taken during the
construction phase to reduce the noise from various sources. The noise from air compressor
can be reduced by fitting exhaust and intake mufflers.

The pile driving operation can produce noise levels up to 100 dB(A) at a distance of 25m
from the site. Using a sound absorbent could reduce the noise levels. This can reduce the
noise levels to 70 dB(A) at a distance of 15m from the piles. The safety and precautions as
stipulated in "Safety Code for Piling and other Deep Foundation™ need to be adopted. The
noise level from loading and unloading can be reduced by usage of various types of cranes.

Concerning noise barriers, they are effective on the site. Moreover, the drop in noise level
increases with height of barrier as reported in Table V1.1 in addition the following:
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Table VI.1  Reduction in Noise Level with Barriers

Height Of Barrier (M) Reduction Of Noise Level DB(A)

0.3 -

0.4 0.5
0.5 1.0
0.6 0.2
0.7 4.0
0.8 5.0
0.9 6.0

- Local residents within a distance of impact would be given notice of intended noisy
activities e.g. pile driving so as to allow then to make any necessary preparation;

- Best available work practices would be used on-site to minimize occupational noise
levels;

- High efficiency silencers would be properly fitted on construction equipment;

- High efficiency mufflers, silencers and acoustic linings would be used for noisy
mechanical equipment;

- Construction equipment and machinery would be maintained,;
- The use of alternative breaking equipment;

- Operators of construction equipment would be educated on potential noise problems and
the techniques to minimize noise emissions;

- Noise would be monitored and results would be analyzed to adjust construction practices
as required. Turning-off equipment when not in use;

- Stationary equipment would be located away from sensitive receiving properties;

- The careful scheduling of work, especially near the hospitals, educational institutions
where attention would be paid to examination times;

- Temporary acoustic barriers would be used;

- Work activities would be limited to daylight working hours (between 7:00 AM to 7:00
PM);

- Adequate site supervision to ensure that every practical means is utilized to minimize the
noise levels generated,

- The use of a low-noise porous road surface.

VI1.2.1.3 Traffic

During construction traffic are affected. To minimize any potential impacts associated with
traffic generated by the project’s construction. Therefore, there is a need to keep the flow of
traffic through appropriate diversions, traffic segregation, and one way movement to be
prepared by the contractor.

The potential for traffic congestion and accidents to occur would likely increase during
construction, due to driver confusion with temporary traffic control, and distraction related to
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construction equipment movement. To minimize any potential impacts associated with traffic
generated by the project’s construction, the following traffic mitigation measures will be
implemented:

- Community consultation and newspaper announcements regarding the scope and
schedule of construction, as well as certain construction activities causing disruptions or
access restrictions

- Clear traffic signs and flaggers will be utilized on-site to provide safe traffic movement.
- On-site speed limit will be enforced.
- Fit audible warning devices in all vehicles to alert during reversing.

- Measures will be taken to relieve congestion with the co-ordination with traffic police
when traffic jams occur during construction

- Damaged local road will be repaired to its original condition after project completion

VI1.2.1.4 Water Quality

Site runoff is expected to be the only water quality impact from construction site for this
land-based project. The potential sources of site runoff may include water from dust
suppression sprays and wastewater from erosion of temporarily stockpile by rainfall.
Depending on the design of the project, effluents from the construction will be disposed
according to their composition. Water quality impact however would be readily mitigated
with the adoption of good site management practices such as the following:

- Temporary drainage systems with interceptor manholes and appropriate sediment
settlement measures will be required to trap debris prior to discharge into the storm
drains.

- Wastewater generated from concreting, cleaning of machinery and similar activities
would not be discharged into the storm water drains.

- Open stockpiles would be covered with tarpaulin to avoid erosion which may wash solid
waste into storm water drainage systems

- Construction materials at cross drainage structures will be removed in time so as not to
block the water flow.

- Chemical usage such as lubricants, solvents, petroleum products would be minimized

- Any disposal of oily and petroleum products (by the equipment) will be prevented from
flowing on the ground

- Suitable measures will be taken to prevent earthworks and stone works from impeding
drainage system.

VI1.2.1.5 Solid Waste

The main source of solid waste during the construction phase will be excess excavated spoil.
Damaged materials, surplus construction materials, used products and municipal type waste
will also be generated, all of which would be disposed of in accordance with environmental
guidelines.
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To minimize impact, the following measures would be taken into consideration:

- Waste management plan for various specific waste streams (reusable, flammable and
flood waste, construction debris etc.) would be developed prior to commencing of
construction and submitted to the supervision consultant for approval,

- Construction waste generated would be sorted on site into inert and non-inert materials.
Non-inert waste would be disposed of at landfill sites, while inert material would be
disposed of at public filling areas and other appropriate designated waste dumping site,

- Contaminated soils such as scarified bituminous wastes would be disposed of at approved
site.

VI1.2.1.6 Hazardous waste

Concerning containment of flammable and hazardous substances, the storage sections for
flammable products (bitumen, lubricants and various petrochemical by-products) must have
appropriate emergency equipment in good working condition. The oxygen, propane and
acetylene intended for welding operations will be stored in a place intended for this purpose,
enclosed and protected from any possibility of an accident with a vehicle.

Waste oils will be collected in tanks or barrels for recycling and conveyed away from the site
under conditions imposed by the Ministry of Environment (MOE).

Soil contaminated by fuels and lubricants: a special area will be reserved for any treatment of
soil contaminated by petroleum products. It will be excavated and placed in tight confinement
vats and decontaminated using solvents. The treated soils will be evacuated to authorized
dumps.

VI1.2.1.7 Landscape and Visual /Aesthetic

The overpass structure is visible to travelers; mitigation measures would include the
following:

- Provision of visual screens

- Aesthetic design of the overpass; in such a way as to achieve consistency with the
surrounding local buildings, and facilities in terms of form, color, and texture

- Early formation of the planting area and advance planting of vegetations on the concerned
landscape.

VI1.2.1.8 Health and Safety Hazards

The following measures would be used to reduce health risks for construction workers, the
local population, and road users are:

- Workers and engineers will be provided safety equipment such as helmets, masks,
protective clothing and safety goggles and first aid facilities should be readily available.

- Potential hazards to workers, particularly those that may be life-threatening will be
identified

- Necessary preventive and protective measures will be provided.
- Safety signals will be installed on all temporary routes during construction
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- Traffic rules and regulations will be strictly enforced
- Unauthorized access to the facility will be prevented,
- Site will be kept clean

VI1.2.1.9 Public Utilities

During the project the utilities likely to be affected are sub-surface, surface and overhead.
These are mainly water supply and sewer pipe, storm water drains, telephone cables, over
head transmission lines, electric poles, and traffic signals. These utilities are essential and
have to be maintained in working conditions during different stages of construction, by
temporary / permanent diversions or by supporting in position in consultations with
respective agencies. Appropriate notice will be provided to property owners in advance of
temporary disruption to service.

Table VI.2 presents a summary of the environmental mitigation measures during pre-
construction construction phases.

Table VI.2:  Environmental Mitigation Measures during Pre-Construction and

Construction Phases

Project activities Environmental Impacts Mitigation Measures

Construction Phase

Clearing of site Cutting of trees - Selection of trees
construction area
- Maintain space between trees

- Water plants regularly

Importation of large
quantities of material

Soil Quarrying -
and licensed quarries only.

Mobilization of
equipment and
Materials through road

Air Quality -
a) Dust -

Maintain vehicles regularly

spoil materials
construction site
- Reduce vehicular speed

moving outside

soil carried out for construction area

Construction of
Substructure (pile
driving and concreting) -

b) Gaseous emissions -
stock pile

- Tree plantation along roadsides of the

Quarrying will be carried out at approved

Cover haul vehicles carrying dusty or

- Clean hauling routes regularly to remove

Enclose site and construction materials

and superstructure

Enclose or shield on-site mixing areas
Earthmoving activities would be well
planned to include transportation routes
Spray water to suppress dust generated
during and after excavation

Regular watering for particularly dusty
construction areas; on all exposed surface,
and particularly during dry weather
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Project activities

Environmental Impacts

Mitigation Measures

Mobilization of
equipment and
Materials through road

Construction of
Substructure (pile
driving and concreting)
and superstructure

Cover excavated or stockpile of dusty
material by impervious sheeting or spray
with chemical bonding agents or water to
maintain the entire surface wet

Fit vehicles and machinery with
appropriate exhaust systems and emission
control devices.

Maintain machinery regularly

Maintain and keep all equipment in good
mechanical condition and operate
pursuant to manufacturers’ guidelines so
as to reduce emissions.

Plant trees on both sides of the Highway
to act as vegetative screens against air
pollutants,

Ban machinery causing excess pollution
(e.g. visible smoke) from construction site
Carry out onsite testing for assessing
emission levels of pollutants from
vehicles running on highway

Construction Activities

Noise pollution

Provide local residents within a distance
of impact notice of intended noisy
activities e.g. pile driving so as to allow
them to make any necessary preparation;
Enclose the construction site

Fit properly high efficiency silencers on
construction equipment;

Use high efficiency mufflers, silencers
and acoustic linings for noisy mechanical

equipment
Maintain construction equipment and
machinery ;
Educate operators of  construction

equipment on potential noise problems
and the techniques to minimize noise
emissions

Use best available work practices on-site
to minimize occupational noise levels
Monitor noise and analyze results to
adjust construction practices as required
Turn-off equipment when not in use;
Locate stationary equipment away from
sensitive receiving properties;
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Project activities

Environmental Impacts

Mitigation Measures

Set a careful scheduling of work,
especially near the hospitals, educational
institutions where attention would be paid
to examination times;

Use temporary acoustic barriers near
sensitive properties;

Limit work activities to daylight working
hours (between 7:00 AM to 7:00 PM) or
follow Lebanese regulations

Ensure adequate site supervision to
minimize the noise levels generated.

Use a low-noise porous road surface

Construction of
Substructure (pile
driving and concreting)

Use a smaller hammer to reduce sound
pressure produced in pile driving. A
smaller hammer has less force on pile
therefore, produce less sound.

Construction Activities
and
Traffic
congestion

jams and

Traffic Management

Consult community and make
announcements in newspaper regarding
the scope and schedule of construction, in
addition to specific construction activities
that cause disruptions or access
restrictions

Use clear traffic signs barriers and flag
persons on-site to provide safe traffic
movement;

Use appropriate lighting and safety signs
when there is no construction activity
Enforce on-site speed limit ;

Fit audible warning devices in all vehicles
to alert during reversing

Take measures to relieve congestion with
the co-ordination with traffic police when
traffic jams occur
Allow adequate
construction area.
Temporary access should be built at the
interchange and other roads.

Repair damaged road to its original
condition after project completion

traffic flow around

Construction Activities

Solid Waste

Develop a waste management plan for
various specific waste streams (reusable,
flammable and flood waste, construction
debris etc.) prior to commencing of
construction and submit to the
supervision consultant for approval;
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Project activities

Environmental Impacts

Mitigation Measures

Collect unused concrete properly and
dispose in the designated waste dumping
site.

Remove solid materials and waste from
site and take to a designated disposal site
Sort construction waste generated on site
into inert and non-inert materials. Dispose
non-inert waste at landfill sites, while
inert material would be disposed of at
public filling areas and other appropriate
designated waste dumping site.

Dispose contaminated soils such as
scarified bituminous wastes at approved
site

Hazardous Waste

Return the gas cylinders to the supplier
Maintain the storage and use of these
materials

Materials that may become or are
hazardous waste would be disposed of

properly.

Construction Activities

Water Quality

Install temporary drainage systems with
interceptor manholes and appropriate
sediment settlement measures to trap
debris prior to discharge into the storm
drains.

Reduce water usage during construction
Do not discharge wastewater generated
from concreting, cleaning of machinery
and similar activities into the storm water
drains.

Cover open stockpiles with tarpaulin to
avoid erosion which may wash solid
waste into storm water drainage systems
Remove construction materials at cross
drainage structures in time so as not to
block the water flow.

Minimize chemical wusage such as
lubricants, solvents, petroleum products
Take suitable measures to prevent
earthworks and stone works from
impeding drainage system;

Clean drains regularly

Provide silt traps to reduce the
concentration of silt/sediments in storm
water runoff
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Project activities Environmental Impacts Mitigation Measures

Storage of chemicals, cements, solvents,
paints, or other potential water pollutants
in locations where they cannot cause
runoff pollution into drains.

Landscape and Visual Provide visual screens

Appearance Early formation of the planting area and
advance planting of trees on the
concerned landscape
Maintain tree planting along the Highway
properly

Health and Safety Provide workers and engineers’ safety

Hazards equipment such as helmets, masks,
protective clothing and safety goggles and
first aid facilities should be readily
available.
Provide health care and first aid facilities
on site
Identify potential hazards to workers,
particularly those that may be life-
threatening
Provide necessary  preventive and
protective measures on site
Install safety signals on all temporary
routes during construction
Enforce strictly traffic rules and
regulations
Prevent unauthorized access to the
facility,
Keep the facilities clean

Construction Activities | Public Utilities Maintain  sub-surface, surface and
overhead utilities in the project area in
working conditions during different
stages of construction
Provided notice to property owners in
advance of temporary disruption to utility
service.
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V1.2.2 Mitigation Measures during Operation

Mitigation measures during operation activity would contain the following:

1. Air quality

Noise

Water quality

Solid Waste

Landscape and Visual Appearance
Health and Safety Hazards

o g~ D

VI1.2.2.1 Air Quality

At MOP & W interchange, air pollutants are emitted from mobile and stationary sources. In
the operational phase of the project, air quality impact may arise from vehicular emission of
the traffic of the proposed site. Therefore the following measures would be used:

Carrying out onsite testing for assessing emission levels of pollutants from vehicles
running on highway

Sealing the full width of the rights-of-way

Training and measuring equipment need to be provided to highway police to enable them
to enforce smoke emission standards.

In addition, it is an opportunity to add that the current evidence suggests that the construction
of overpass, do not help in reduction of private vehicle use, but congestion and pollution to a
certain limit. This would be possible only if the following conditions are met where the
Lebanese Authorities start implementing public transport and takes the following in high
consideration:

Design and development of modern and sophisticated high capacity bus systems since
buses mode of transport will remain the backbone of mobility in urban cities;

Adopt emission reduction technologies;
Ban those vehicles emitting excessive pollutants beyond the permissible limits;
Phase-out of lead in gasoline;

Use alternative fuel such as compressed natural gas (CNG), liquid natural gas (LNG), and
liquid petroleum gas (LPG);

Monitor air quality;

Regulate strictly vehicle inspection and maintenance programs.

V1.2.2.2 Noise

To reduce the traffic noise during the operation phase, the following measures would be
considered:

Vertical or cantilever noise barriers along overpasses;
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- Noise reducing road surfacing;

- Maintain trees plantation along both sides of the highway;

- Prohibit blowing of car horns in close proximity to schools, hospitals, etc;
- Limit vehicle speed;

- Implement long-term strategies for noise control,

- Strict Regulations for vehicle inspection and maintenance programs;

- Develop noise emission standards;

- Monitor noise;

- Regulate vehicle inspection and maintenance system;

- Consider suitable measures when necessary.

VI1.2.2.3 Water Quality
During the operation phase, pollutants will be generated by the increased traffic flow. The
following mitigation measures will be considered to reduce storm water runoff:

- Drainage is an important part of road maintenance. Unless road drainage is maintained
properly, drains and culverts can block, causing localized to the road itself,

- Provision of silt traps to reduce the concentration of silt/sediments in storm water runoff

VI1.2.2.4 Waste Management

No solid waste in excess of normal road-side urban litter will be produced during the
operation phase. Therefore wastes generated during the operation phase would be limited,
and mitigation is not required.

V1.2.2.5 Landscape and Visual Appearance

To minimize the impacts, the following measures will be taken:
- Tree planting along the roadsides would be properly maintained.

- Visual changes to the landscape will have no mitigation measures, but the project design
would consider aesthetic concerns.

- Maintain visual screens to protect the view of the houses from passing vehicles

VI1.2.2.6 Health and Safety Hazards

The following measure will be taken to minimize the impacts:
- Signs and warning would be maintained
Table V1.3 presents a summary of the environmental mitigation measures during operation
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Table VI1.3:  Environmental Mitigation Measures during Operation
Project activities Environmental Mitigation Measures
Impacts
Operation Phase
Air Quality - Implement strict measures of vehicle
inspections

Governmental Actions
on all Roads

Ban vehicles emitting excessive pollutants
beyond the permissible limits

Provide highway policemen with training and
measuring equipment needed to be able to
enforce smoke emission standards

Seal the full width of the rights-of-way
Opportunities  for lead in
gasoline

Adopt emission reduction technologies

Use of alternative fuel such as compressed
natural gas (CNG), liquid natural gas (LNG),
and liquid petroleum gas (LPG)

Carry out onsite testing for assessing
emission levels of pollutants from vehicles
running on highway

Regulate vehicle inspection

phase-out of

Noise Quality

Governmental Actions

on all Roads

Vertical or cantilever noise barriers alongside
Road Overpass;

Noise reducing road surfacing;

Maintain trees plantation along both sides of
the highway;

Prohibit blowing of car horns in close
proximity to schools, hospitals, etc;

Limit vehicle speed

Implement long-term strategies for noise
control

Strict regulations for vehicle inspection and
maintenance programs

Monitor noise

Consider suitable measures when necessary

Solid Waste

No mitigation

Water Quality

Regular cleaning of drains

Landscape and Visual

Maintain tree planting along the Highway

appearance properly
Health and Safety | - Maintain signs and warning
Hazards

Dar Al Handasah Nazih Taleb & Partners

89/117

Environmental Impact Assessment Report




Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

VI-3 Monitoring Mechanism

As the implementation of the project proceeds, a monitoring process will need to be put in
place to check progress and the resulting effects on the environment. Monitoring of
environmental components and mitigation measures during construction and operation phases
is a key element of the EMP. Therefore, it is recommended to carry an environmental
monitoring plan.

The aim of the Monitoring Plan is to ensure the following:

(i)  Conformity with the related legislation

(i)  Execution of the mitigation measures

(iii) Observe alterations in the environment during the different phases of the project
according to basic situations; and

(iv) Control environmental quality of the structure throughout the duration of the
concession,

(v) Compare these parameters with the guidelines and to take the necessary steps to
comply with these guidelines or to offset the inevitable overruns. A monitoring
system is developed for each identified impact and consists of the following:

- Location of the monitoring (on site of the Project activity)

- Methods and parameters of monitoring (visual inspection, consultations, interviews,
surveys and field measurements)

- Frequency of monitoring (daily, weekly, monthly, quarterly, annually or during the
execution of a specific action)

To ensure the proper implementation of the environmental mitigation measures, an
environmental monitoring program has been established for both the construction and
operation phases.

The monitoring program will focus on traffic management; air quality, noise levels and
water quality; solid waste; and health and safety within the project area, as shown implicitly
in Table V1.4 and explicitly in Table V1.5 that presents an environmental monitoring plan for
the proposed MOP & W project during construction and operation. As a consequence, Table
V1.5 also includes the parameters to be monitored, type, location, frequency of monitoring
and responsible agencies. Moreover, the monitoring data would be of great help for the
environmental management in the transportation sector and provide a useful tool for raising
public awareness in urban air quality.

On the other hand, the operating manuals which will be prepared in the construction phase,
will define in detail each step in the form of environmental monitoring procedures.
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Table VI1.4:  Environmental Monitoring Program

Phase Parameters Location Type Frequency
Material supply and transport
Asphalt Cover truck load Construction site Supervision Unexpected inspections during
Stone work

Sand and gravel

Construction site

Air quality

Dust
Gaseous emissions

At and near construction site

Visual

During material delivery and
construction

Noise quality (disturbance to
workers and neighbors)
and

Vibrations  resulting
equipment work

from

Noise levels; equipment

Time limit of activities

Construction site

Construction site

Noise instrument,
Inspection

Supervision

When works start and on
complain

Unexpected inspections during
work and on complain

Traffic Management

Set hours and routes traffic
patterns

At and near construction site

Inspection; observation

Before works start; once per
week at peak and non peak
periods

Reduction to access roadside | Provision of alternative | Construction site Supervision during construction

activities access

Vehicle and pedestrian safety | Visibility and suitability Near construction site Observation once per week in the evening

when there is no construction

activity

Water Quality Water and soil quality | runoff from site, material | Inspection; During material delivery and

(pollution  from  material | (suspended solids, oil and | storage areas; wash down | Mobile laboratory  with | construction, especially during

storage, management and | grease) areas of equipment necessary equipment (water | raining days

usage) analyzer)

Workers safety Protective equipment | Construction site Inspection Unexpected inspections during
(glasses, masks, helmets, work

boots, etc); organization of
bypassing traffic
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Table VI.5:  Environmental Monitoring Plan during Construction and Operation
Parameter Location Type and Samples Frequency Responsible Agency
Implemented By Supervised By
During Construction
Air Quality Construction site Visual inspection for equipments; dust | Daily Contractor CDR/Consultant
- Dust and smoke control (spraying of waters)
- Air Quality (TSP PMyo, | Construction site Air quality monitoring Quarterly Contractor through
CO, SO,, NO, Ph) Four samples/Day recognized laboratory
Noise Quality Construction site Visual inspection to make sure that | Weekly Contractor CDR/Consultant
- Equipment good standard equipment are used
- Workers safety Visual inspection to make sure that ear | Weekly Contractor
plug are used by the construction
workers
- Neighbors safety Make sure that work occurs between | Weekly Contractor
7:00 AM -07:00PM or as Lebanese
regulations
Traffic Management Along Project and | Visual inspection for proper placement | Monthly Contractor CDR/Consultant,
highway and traffic | of traffic signs and presence of flags Police
direction Counts and delays at project entrance
and intersection
Solid Waste Construction site Visual inspection to confirm disposal | Monthly Contractor CDR/Consultant
of solid waste at designated sites
Water Quality (Turbidity, pH, Sampling and analysis of surface water | Quarterly Contractor through | CDR/Consultant
TDS, TSS, EC, Cl, NHsz-N, quality recognized laboratory
Fe, As, DO, Oil and Grease)
Trees Plantation In proposed | Visual inspection to make sure that | Monthly Contractor CDR/ Consultant
plantation locations | plantation is made in selected places.
Health and Safety Construction site Visual inspection Continuous Contractor CDR/Consultant
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Parameter Location Type and Samples Frequency Responsible Agency
Implemented By Supervised By
During Operation
Traffic At entrance and Counts and delays, 2 by intersection Quarterly Operation Contractor CDR/Ministries
intersection
Air Quality At site along the 48 hours air quality monitoring of | Quarterly Operation  Contractor | CDR/Ministries
Project PMiy, PM,s5, CO, SO, NO, with air through recognized
quality instruments laboratory
Noise Quality At site along the | Hourly, and day time noise levels (dB), | Quarterly Operation  Contractor | CDR/Ministries
Project monitoring with noise instruments through recognized
laboratory
Trees Plantation At all plantation | Visual inspection to make sure of good | Quarterly Operation Contractor CDR/Ministries
locations plantation condition.
Water Quality Treatment Plant Sampling and analysis of treated | Monthly Operation Contractor CDR/Ministries

effluent(TSE), 4 samples
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VI-4 Cost and Benefit Analysis of Environmental Impacts

The main costs of environmental impacts will be associated with activities during the
construction period, such as air and noise pollution. Mitigation measures will be taken to
minimize the environmental costs by reducing the identified adverse environmental impacts.
The benefits of the environmental impacts will include reduction of air emissions and noise
through reduced traffic congestion and better road condition.

The economic analysis carried out for the Project shows that the quantifiable benefits from
the Project are saving on Economic Vehicle Operating Costs (VOC), including time saving
for existing and generated traffic. The VOCs are made up of fuel savings and reduced repair
and maintenance costs. The Economic Vehicle Operating Costs is estimated for the different
types of vehicles (passenger cars, light, medium and heavy articulated truck) with the January
2009 economical indicators. A summary of this estimation is presented in Table VI.6.

Table VI.6: Summary of the Vehicle Operating Costs Estimation

VOC Passengers Car | Bus (3.5-5T) Medium Heavy
and Light Truck Articulated
Truck Truck
In U.S. Dollars per 127-187 192-261 424-596 945-1116
1000 Km

Moreover, the VOC savings with the proposed overpass project is estimated as shown in
Table VI.7.

Table VI.7:  Summary of the Vehicle Operating Costs Estimation with Project
Implementation

VOC Passengers Light Truck Medium Heavy
Car Truck Articulated
Truck
In U.S. Dollars 12 19 42 94
per 1000 Km

VI-5 Budget Estimates

The budget for the construction and operation implementation of the Project is studied. Cost
estimates are prepared for all the mitigation and monitoring measures proposed in the EMP.
The details of the budget during construction and operation phases are given in Table VI.8.
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Table VI.8: Estimated constructions and operations costs, as per unit prices by July
2009
BOQ Division Title Amount Amount Total
MOP & W KWER Amount
(US$) (US$) (US$)
During
Construction
Division 1 GENERAL REQUIREMENTS 200,000.00 100,000.00 300,000.00
BILL No. 2 EARTHWORKS 618,060.00 144,000.00 762,060.00
BILL No. 3 BASE COURSE 312,000.00 30,000.00 342,000.00
BITUMINOUS
BILL No. 4 CONSTRUCTION 1,414,012.00 102,060.00 1,516,072.00
STRUCTURAL AND
BILL No. 5 BRIDGE WORKS 3,653,050.00 978,390.00 4,631,390.00
INCIDENTAL
BILL No. 6 CONSTRUCTION 661,790.00 154,450.00 816,240.00
STREET LIGHTING AND
BILL No. 7 ELECTRICAL 475,950.00 86,000.00 561,950.00
INSTALLATION
BILL No. 8 LANDSCAPING 121,435.00 103,000.00 224,435.00
BILL No. 10 | ENVIRONMENTAL 176,103.00 56,000.00 232,103.00
PEDESTRIAN BRIDGES (2) 500,000.00 - 500,000.00
NOISE BARRIERS 300,000.00 - 300,000.00
SEISMIC REQUIREMENTS 200,000.00 - 200,000.00
CONTINGENCY 20% - 350,780.00 350,780.00
TOTALU.S. $. 8,632,400.00 2,104,680.00 10,737,080.00
During Operation
Maintenance Cost
Routine (yearly) maintenance cost /yr 234,662 $ 57,100 $ 291,762 $
Periodic maintenance / 5 years 33,000 $ 8,052 % 41,052 $
Periodic maintenance / 10 years 222,000 $ 54,168 $ 276,168 $
Periodic maintenance / 15 years 475,012 $ 115,902 $ 590,914 $

Dar Al Handasah Nazih Taleb & Partners

95/117

Environmental Impact Assessment Report




Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

The benefits gained from recommended construction and operation associated environmental
expenditure is not significantly large compared to the project cost. However, without such
construction, the Project will generate significant environmental impacts, harming the
environment and indirectly depressing the local economies.

VI-6 Institutional Framework

Different institutions, namely MoE, MPWT, CDR, the Contractor and the Consultant, will be
involved during the implementation of the Project. A detailed description of these institutions
and their roles and duties during implementation of the Project are given in the next sections.
Table VI.9 shows a summary of the environmental management and monitoring plan
including institutional responsibilities and budget.

V1.6.1 Council for Development and Reconstruction

The Council for Development and Reconstruction CDR representing the Lebanese
government, as the concessionaire (proponent), is responsible for ensuring that:

Q) Project complies with all the conditions stipulated in the EIA and meets all the
mitigation and monitoring requirements described in the environmental reports

(i) All required mitigation measures that need to be incorporated into project design are
passed on to the engineering consultant,

(iii)  Bidding document for contractors contains of all required mitigation measures to be
implemented during the construction period and obligation for contractor to
implement EMP at construction period,

(iv)  Monitoring EMP implementation is undertaken on a regular basis as required,

(V) Semiannual reports on EMP implementation would be well documented and
submitted routinely to CDR,

(vi)  Coordination with other parties, stakeholders and government agencies (Ministry of
Environment, Ministry of Public Works and Transport, Ministry of Interior and
Municipalities, Municipalities, etc) to effectively implement EMP at all Project
phases takes place,

(vii)  Remedial actions are undertaken for unpredicted environmental impacts, and

(viii) Additional environmental assessment is undertaken if any change in project design
takes place.

To ensure that contractors comply with the provisions of the EMP, the following
specifications would be incorporated in the construction bidding procedures:

Q) Prequalification conditions for potential bidders should include a set of
Environmental terms,

(i) Allist of environmental items budgeted by the bidders in their proposal,
(iii)  Environmental clauses for contract conditions and specifications, and
(iv)  The EIA report would be made available for potential bidders.
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V1.6.2 Contractor

Contractors are normally responsible for design, construction and maintenance of project
areas and primary environmental monitoring. It is recommended that all major contractors to
be procured under the Project will be compliant to 1ISO 14001.

During project implementation and construction, the Contractor will assure that the Project
complies with all the conditions set in the EIA and will make sure that all mitigation and
monitoring requirements described in the environmental reports are complied with. The
Contractor, as part of its design and construct contract with CDR, will prepare a
comprehensive environmental mitigation, monitoring, and management plan that includes a
comprehensive traffic management plan for the construction phase, and will strictly enforce
compliance with that plan during the construction phase.

V1.6.3 Consultant

An environmental consultant with extensive experience in environmental assessment and
monitoring of infrastructure projects will be engaged by CDR to periodically examine the
implementation of the mitigation measures and monitoring plan by the contractor, and
maintain a constant supervision on site.

During construction activities, inspections and preventative action to be performed by the
consultant will include:

- Daily inspections of active work sites;

- Completion of routine environmental checklists;

- Issue and quick close-out of non-compliance notices;

- Maintenance of constant supervision on site;

- Environmental audits of work sites, sub-contractors and compliance issues.
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Table VI1.9: Environmental Management and Monitoring Plan

Environmental Mitigation Measures Budget Institutional
Impacts Responsibilities
During Construction
Cutting of trees - Selection of trees Included in construction | Contractor Consultant
- Tree plantation along roadsides of the construction area Works

- Maintain space between trees
- Water plants regularly

Soil Quarrying - Quarrying will be carried out at approved and licensed quarries only. Included in construction | Contractor Consultant
Works
Air Quality - Maintain vehicles regularly Included in construction | Contractor Consultant

- Cover haul vehicles carrying dusty or spoil materials moving outside the | Works
construction site

- Reduce vehicular speed

- Clean hauling routes regularly to remove soil carried out for construction area

- Enclose site and construction materials stock pile

- Enclose or shield on-site mixing areas

- Earthmoving activities would be well planned to include transportation routes

- Spray water to suppress dust generated during and after excavation

- Regular watering for particularly dusty construction areas; on all exposed
surface, and particularly during dry weather

- Cover excavated or stockpile of dusty material by impervious sheeting or spray
with chemical bonding agents or water to maintain the entire surface wet

- Fit vehicles and machinery with appropriate exhaust systems and emission
control devices.

- Maintain machinery regularly

- Maintain and keep all equipment in good mechanical condition and operate
pursuant to manufacturers’ guidelines so as to reduce emissions.

- Plant trees on both sides of the Highway to act as vegetative screens against air
pollutants,

- Ban machinery causing excess pollution (e.g. visible smoke) from construction
site

- Carry out onsite testing for assessing emission levels of pollutants from
vehicles running on highway
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Environmental
Impacts

Mitigation Measures

Budget

Institutional
Responsibilities

Noise pollution -

Provide local residents within a distance of impact notice of intended noisy
activities e.g. pile driving so as to allow them to make any necessary
preparation;

Enclose the construction site

Fit properly high efficiency silencers on construction equipment;

Use high efficiency mufflers, silencers and acoustic linings for noisy
mechanical equipment

Maintain construction equipment and machinery ;

Educate operators of construction equipment on potential noise problems and
the techniques to minimize noise emissions

Use best available work practices on-site to minimize occupational noise levels
Monitor noise and analyze results to adjust construction practices as required
Turn-off equipment when not in use;

Locate stationary equipment away from sensitive receiving properties;

Set a careful scheduling of work, especially near the hospitals, educational
institutions where attention would be paid to examination times;

Use temporary acoustic barriers near sensitive properties;

Limit work activities to daylight working hours (between 7:00 AM to 7:00 PM)
or follow Lebanese regulations

Ensure adequate site supervision to minimize the noise levels generated.

Use a low-noise porous road surface

Included in construction | Contractor Consultant

Works

Traffic Management -

Use a smaller hammer to reduce sound pressure produced in pile driving. A
smaller hammer has less force on pile therefore, produce less sound.

Consult community and make announcements in newspaper regarding the
scope and schedule of construction, in addition to specific construction
activities that cause disruptions or access restrictions

Use clear traffic signs barriers and flag persons on-site to provide safe traffic
movement;

Use appropriate lighting and safety signs when there is no construction activity
Enforce on-site speed limit ;

Fit audible warning devices in all vehicles to alert during reversing

Take measures to relieve congestion with the co-ordination with traffic police
when traffic jams occur

Allow adequate traffic flow around construction area.

Temporary access should be built at the interchange and other roads.

Repair damaged road to its original condition after project completion.

Included in construction | Contractor CDR

Works

Consultant

/
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Environmental
Impacts

Mitigation Measures

Budget

Institutional
Responsibilities

Solid Waste -

Develop a waste management plan for various specific waste streams (reusable,
flammable and flood waste, construction debris etc.) prior to commencing of
construction and submit to the supervision consultant for approval;

Collect unused concrete properly and dispose in the designated waste dumping
site.

Remove solid materials and waste from site and take to a designated disposal
site

Sort construction waste generated on site into inert and non-inert materials.
Dispose non-inert waste at landfill sites, while inert material would be disposed
of at public filling areas and other appropriate designated waste dumping site.
Dispose contaminated soils such as scarified bituminous wastes at approved
site

Included in construction | Contractor Consultant

Works

Hazardous Waste -

Return the gas cylinders to the supplier
Maintain the storage and use of these materials
Materials that may become or are hazardous waste would be disposed of

properly

Included in construction | Contractor Consultant

Works

Water Quality -

Install temporary drainage systems with interceptor manholes and appropriate
sediment settlement measures to trap debris prior to discharge into the storm
drains.

Reduce water usage during construction.

Do not discharge wastewater generated from concreting, cleaning of machinery
and similar activities into the storm water drains.

Cover open stockpiles with tarpaulin to avoid erosion which may wash solid
waste into storm water drainage systems

Remove construction materials at cross drainage structures in time so as not to
block the water flow.

Minimize chemical usage such as lubricants, solvents, petroleum products
Take suitable measures to prevent earthworks and stone works from impeding
drainage system;

Clean drains regularly

Provide silt traps to reduce the concentration of silt/sediments in storm water
runoff

Storage of chemicals, cements, solvents, paints, or other potential water
pollutants in locations where they cannot cause runoff pollution into drains.

Included in construction | Contractor Consultant

Works

Dar Al Handasah Nazih Taleb & Partners

100/117

Environmental Impact Assessment Report




Council for Development and Reconstruction

Beirut Lebanon

Ministry Of Power & Water Interchange

Environmental
Impacts

Mitigation Measures

Budget

Institutional
Responsibilities

Landscape and Visual | -
Appearance -

Provide visual screens

Early formation of the planting area and advance planting of trees on the
concerned landscape

Maintain tree planting along the Highway properly

Included in construction
Works

Contractor

Consultant

Health
Hazards

and Safety | -

Provide workers and engineers’ safety equipment such as helmets, masks,
protective clothing and safety goggles and first aid facilities should be readily
available.

Provide health care and first aid facilities on site

Identify potential hazards to workers, particularly those that may be life-
threatening

Provide necessary preventive and protective measures on site

Install safety signals on all temporary routes during construction

Enforce strictly traffic rules and regulations

Prevent unauthorized access to the facility,

Keep the facilities clean

Included in construction
Works

Contractor

Consultant

Public Utilities -

Maintain sub-surface, surface and overhead utilities in the project area in
working conditions during different stages of construction

Provided notice to property owners in advance of temporary disruption to
utility service

Included in construction
Works

Contractor

Consultant

Socio-economics -

Ensure public participation

Included in construction
Works

Contractor

Consultant

During Operation

Air Quality -

Implement strict measures of vehicle inspections

Ban vehicles emitting excessive pollutants beyond the permissible limits
Provide highway policemen with training and measuring equipment needed to
be able to enforce smoke emission standards

Seal the full width of the rights-of-way

Opportunities for phase-out of lead in gasoline

Adopt emission reduction technologies

Use of alternative fuel such as compressed natural gas (CNG), liquid natural
gas (LNG), and liquid petroleum gas (LPG)

Carry out onsite testing for assessing emission levels of pollutants from
vehicles running on highway

Regulate vehicle inspection

Not directly part of this
project

Municipalities
/ Traffic Police

Government
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Environmental Mitigation Measures Budget Institutional
Impacts Responsibilities
Noise Quality - Vertical or cantilever noise barriers alongside Road Overpass; Not directly part of this | Municipalities | Government
- Noise reducing road surfacing; project / Traffic Police

- Maintain trees plantation along both sides of the highway;

- Prohibit blowing of car horns in close proximity to schools, hospitals, etc;
- Limit vehicle speed

- Implement long-term strategies for noise control

- Strict regulations for vehicle inspection and maintenance programs

- Monitor noise

- Consider suitable measures when necessary

Solid Waste - No mitigation Not directly part of this | Municipalities
project

Water Quality - Regular cleaning of drains Not directly part of this | Municipalities
project

Landscape and Visual | - Maintain tree planting along the Highway properly Not directly part of this | Municipalities

appearance project

Health and Safety | - Maintain signs and warnings Not directly part of this | Municipalities

Hazards project
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VI-7 Emergency Plan

The aim of Emergency Plan is to identify areas, population and structures likely to be
affected due to an unexpected incident, sudden failure of the system, failure and
malfunctioning of sensing instruments, earthquakes, fire, etc., facilitate a rapid and effective
emergency response and recovery, provide assistance to emergency and security services and
implement an effective evacuation plan if required. The action plan should also include
incident investigation, preventive action, notification, warning procedures and co-ordination
among various relief authorities.

VI1.7.1 Incident Investigation

An environmental investigation includes the following basic elements:

- Identify the cause, level and duty of the incident

- Identify and implementing the necessary remedial action

- Identify the personnel responsible for handling the remedial action

- Implement controls necessary to evade the occurring of the incident again

- Record any changes in procedures required

- Advise the concerned environmental authority of any significant pollution if occurred.

As a valuable method of addressing shortcoming in procedures, training or equipment, and is
an opportunity for improvement.

V1.7.2 Preventive Action

Once the accident is assumed, action has to be initiated to prevent a failure. It is essential that
the workers report the incident, as it is regarded. Engineers responsible for preventive action
should identify sources of repair equipments, materials, labor and expertise for use during
emergency.

V1.7.3 Reporting Procedures

The level of the accident shall be specified. This shall include the phase at which the
inspection requirements should be improved.

The Engineer-in-Chief should notify the contractor for the safety areas in the overpass, and
the nearest hospitals.

V1.7.4 Communication Scheme

A professional communication scheme is absolutely essential for the success of any accident
plan. This has to be worked out in consultation with local authorities. More often, the entire
communication scheme is disrupted when a failure occurs. The damage areas need to be
clearly identified and provided with temporary and full proof communication system.

V1.7.5 Emergency Committee
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An Emergency Committee should be created to guarantee coordinates action. The committee
may comprise of the following:

- Representative of CDR,

- Red Cross,

- Police Officer of the area,

- Representative of the Ministry of Transport,

- Representative of fire crew,

- Representative of the concerned Municipality,
- Representative of Ministry of Health,

- Non-Governmental Organization of the area.

The plan should also incorporate the separation of the areas to be treated with priorities, and
the safe route to be used, and traffic control.

V1.7.6 Records

The Environmental Manager will maintain the following records:
- the EMP (all versions), with attached regulatory licenses and permits;
- pre-construction reports;

- construction method statements;

- regulatory authority inspection reports;

- correspondence with regulatory authorities;

- monitoring results;

- employee induction and training records;

- environmental monitoring records;

- environmental accidents/incidents/emergency reports;

- complaint reports;

- community involvement information;

- waste quantity reports;

- audit reports;

- check sheets and field sheets;

- any relevant reports submitted to the CDR; and

- management review minutes and action taken.

Records will be accessible to Ministry of Transportation’s Representative and to authorized
Lebanese stakeholders.
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CHAPTER 7 - PUBLIC INVOLVEMENT

VII-1 Introduction

The structure of the public consultation process was to carry out meetings with government
representatives, departments, public representatives, local government officials (mayors) and
NGOs.

An extensive community consultation exercise was carried out during February and March
2009 as part of project preparation. The process included both semi structured interviews
with small groups and more formal consultation meetings with surrounding Municipalities
and concerned Authorities. In addition, the EIA team conducted a field survey and visited
several households and commerce along the highway in June 2009 with the following
objectives:

1. To inform the public and local governments about the need for the Project and the
proposed overpass, and make sure that they were given the opportunities to participate in
the decision making process

2. To make sure that the government departments were notified and consulted at the early
stage of the project process

3. To identify the potential issues about the Project before time and resolve them in the
project design if needed

4. To identify concerns of the public and modify the project implementation as needed

With regard to the overpass construction, public consultations with mayors, residences,
shops, and concerned people in the vicinity of the project area were made. In that term, local
concerned Authority (Beirut Municipality) did not officially answer the correspondence but
support the project; nevertheless, few concerns regarding the temporary impact on
surrounding retails during construction were raised. The majority of the roadside-affected
communities are aware of the upcoming Project. Almost all respondents support the Project,
saying that currently traffic flow on the roads demanded speedy improvement. They believe
that upgrading the highway will help them join the country’s mainstream socioeconomic
development.

With regard to the environmental issues, they were aware of construction impacts such as
increase dust and noise, congestion in construction area, disruption of communication during
construction of overpass, and trouble during construction. These issues have been mentioned
through the environmental impact assessment and improved through the environmental
management and monitoring plans chapters.

Consultations with concerned municipalities to brief them on the scope of the Project are
provided in Annex D. However, concerned municipalities agreed to carry out coordination
meetings but did not accept the principle of minutes of meeting or other documents that
might be issued by them. This is due in our opinion to political interferences.
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CHAPTER 8 - CONCLUSION

The upgrading of the Hazmieh — Mar Michael highway through the construction of an
overpass at MOP & W interchange is essential since it is below the required standard for a
major regional route and contributes to congestion and a high accident rate making it one of
most dangerous stretches of roads in Beirut. This project was developed in an attempt to
improve the transportation, road network, environmental conditions and access to social and
health services not only for the population located immediately along the highway, but also
for those within the larger area of influence.

The EIA reveals that there will be both negative and positive impacts due to the construction
of the 400m long overpass over the MOP & W interchange. Screening of potential
environmental impacts of the overpass at the designated site at different phases of the Project
viz. pre-construction, construction, and operation was made. The Environmental Assessment
found that the greatest potential negative environmental impacts will occur during the
construction phase, particularly with respect to dust, noise and vibration emissions from
construction activities; air quality impacts from vehicle emissions; traffic congestion, traffic
confusion or diversion and road safety. Most of these negative impacts are temporary and can
be mitigated by the successful implementation of the EMP.

In addition, the potential negative impacts described above are not cumulative and the MOP
& W overpass is not anticipated to have significant impacts from project-induced growth or
land-use changes since more than 90 percent of all land in the vicinity of the intersection and
along the highway has been built and is largely occupied by medium and high-rise
commercial and residential buildings.

On the other hand, Corniche Pierre Gemayel is already heavily congested as well as polluted
due to operation of the current dilapidated transport system. It has routine traffic noise,
vibrations and air quality impacts associated with emissions from trucks, buses and cars in
areas adjacent to the improved intersection. Therefore, the construction of overpass at the
designated site would not add to degradation. Contrarily it would help relieve congestion and
thus reduce the accumulation of pollutants commonly observed at traffic intersection.
Additional positive impacts will be observed associated with the project implementation.
They include:

- Annual saving in vehicle operating costs (decreasing fuel consumption, increasing tire life
duration, decreasing the use of spare parts and maintenance, and increasing lifetime of
vehicles) and travel time to existing passengers and freight using this highway;

- Decreased levels of accidents

- Decrease in noise level which is harmful to road users and the inhabitants living in the
vicinity of the road.

- Increased comfort and convenience during travel, which would translate in economical
value in increased productivity of road users.

- Improved in living conditions and amenity in Burj Hammud, Achrafieh, Hazmieh, and
surrounding areas (Northern Highway) by diverting significant traffic from that location

- Improved accessibility to neighboring regions
- Improved freight transport
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- Plantation of trees;

- Induced economic expansion and activities through employment during construction and
Operation phases

Furthermore the Project will achieve the prime objectives of sustainable development in
facilitating safe, secure and speedy travel besides upgrading and modernizing the
infrastructure facility by recognizing and removing the existing deficiencies.

An EMP has been formulated to mitigate the negative impacts during the phases of the
Project to acceptable levels. To ensure that the environmental improvement measures are
implemented properly and negative impacts avoided, an environmental monitoring plan
during various phases of the Project has been provided as a part of the EMP.

Moreover, improvements to the road and highway network alone would not be sufficient to
alleviate air pollution and meet projected demands for transportation. The EIA focused on the
evaluation of air quality and noise levels in case the project is executed for current as well as
future conditions (2009, and 2029). A field-monitoring investigation was conducted to obtain
baseline levels for meteorological, air quality, and noise conditions. It was found that air
pollutants levels will remain quite high and the MOP & W would experience significant
reductions in noise levels, mainly because of diversion of traffic though the overpass.
Therefore, to reduce air pollutants, it is necessary that the Lebanese government develop
public transport infrastructure and show greater commitment towards enforcing key
environmental and transport legislations. While doing these, positive impacts of air quality on
the environment and public health will undoubtedly be generated.

Taking into account the impacts and measures identified, this project is deemed acceptable on
the environmental and social level. The key issues arising from the analysis and the
environmental assessment have been addressed and appropriate measures likely to offset or
mitigate identified impacts are provided. Positive impacts of the Project significantly
outweigh the adverse impacts, as reflected in the environmental assessment chapters.

At the end, the report concluded that to ensure sustainability of the project benefits, the
overall environmental impacts resulting from overpass construction and operation will be
minimal if all the proposed mitigation measures and monitoring programs are properly
implemented.
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ANNEX A - ENVIRONMENTAL REGULATIONS
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Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

ANNEX B — BASIC DOCUMENTS

UTDP Corridor Program Plan

General Aerial Views (1 and 2) (MOP & W, KWER)

General Cadastral Plan (MOP & W)

Existing Sidewalks and Landscaping (Corniche Pierre Gemayel)
Traffic Sheet 4/4 (MOP & W)

Traffic Sheet 12/12 (KWER)

Urbanism and Expropriation

N o g~ w NP
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Beirut Lebanon

URBAN TRANSPORT DEVELOPMENT PROJECT
CORRIDOR IMPROVEMENT PROGRAM

O Project Location

Dar Al Handasah Nazih Taleb & Partners Environmental Impact Assessment Report



BURJ HAMMUD










ONIdVOSANYT ANV SHTVYM3AIS OZ.._.w_Xm_

ARMEN,4 SRy

)

ey STRegr

EL AKRAD STREET (73)

MAAROUF :
EL RASSAF) STREET (75
KESSEROUANE STREET (51 )

KOTTANE STREET ( 77)

E£SSHAK \STREET (61)

STREET (56)

STREET (53)

KESSEROUANE STREET (51)

\




A.D.T.
SHEET 4/4

{ o] i
| | 0] =
. g2 =
| [e] | §= =
| H I—i 2
| H L. =
- I 0\ g
18| 7]
&l e i
1 fal 4
v E D !
| Hok z
= q
T g1 S| z
g2l W Zk I
'l Y z
2 < 0 g T 2
Z
g
I
|
<
%

7O BOURJH

KESSEROUANE STREET (51) & 4|

;aia?y‘ﬁﬁ;,\‘.‘yay“‘

MINISTRY OF POWER & WATER INTERCHANGE

- |
' \ -
\ A -
| a
- I
A

R

s

RIGHT TURN | LEFT TURN

akpdy —Jlea s

MINISTRY OF POWER & WATER INTERCHANGE
TRAFFIC MOVEMENTS

i

STREET (96) ‘

= | Wi

T e H

[~ | g

é | L

e 3 il - -
1 | = 2

@ < 8 g g
il 1 | a
o BT : s
i |
| R HE
| bR Al
L @ H| i a3
it | 43P I
I 1l 13| 1§
|; | |8 i<}
it || |3




/71 LAdHS |
ray |
SINHINAAON DI44AVIL N

\
i
\
\
4’7
|
|
f
|
]

/11601

dIAVY VNLINVIV3 ANNOY LSIM

=|ffer=r——tz e op——frrige J1

SHINLEVE S 83TVL HZVN HVYSVONVH TV &va

TO HAZMIEF / BOURJ HAMMOUD.

<===TO BEIRUT (CENTER)

1€02"L'a'V | L8L"
N\ —
10T "L'a’v| ov9's b vsigr -
[Cosian ] </ = - [ —

— . — . ——————— 1€07 "L'A’V | TI£0€ 4; O
/] // |
iy 10T "L'a'V| 18507 AlY LNHI39 [
I 3 < —|

U LIS L iseray e S B T ‘ L= N
' S Raegdiohel - —— —_— - 1602 L'av | zeo'61 n1 ]
102" L@V | gorey ,

0T LAV [ g9z

— 1£02° L@V | go6ze I€0T°L'A’V | £60°17

10T LAY | zo7p1

10T LAV | g/77¢

e

_:mﬁﬁdi Ss0°e _ £L8°97 [I€07°L'a’V

,
g0z Lav| rergr

= ,M_sN.hdé $90°T $SI°81 [I10Z°L'A'V
- H0TLaV [ g1
// ~—
w0z rav| sezs |/ //
:eu.hn.<E”, ) - ‘ = wevevlee] B
L /,, A A——— 0T LAY | preser [
B _
U - — == \M\J/J
TEIAVRED QAld AHOINGO)
— par . |
— 10z 1'av | Loror 1€02°L°a'V | ego'st ”M”M .H.MAM i .E ™~ ,,,,,:
, 0T °L'a'V | geg9 10T L@V | goggr w86 [l
- T
| Bl | I
- S0 , [
= l Il | ,,, ‘
= , : i i | |
=] @,, ! [
2 | - |
= i | |
i § & |
g g
| R g
7 g R
]
dIAVY VNLLNVIVY ANNO9d LSAM @ 7 7 m LT m -
S— |
= L1 2 =













Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

ANNEX C - SEISMIC DATA
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ANNEX D - PUBLIC CONSULTATION
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Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

PHOTOS
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Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

Photo 1. Corniche Pierre Gemayel — Left turn to Achrafieh
under Yerevan Bridge

Photo 2. Corniche Pierre Gemayel — Left turn to Achrafieh
under Yerevan Bridge
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Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

Photo 3. Corniche Pierre Gemayel - MOP&W right turn movement
toward Emile Lahoud Highway (location of the projected
overpass 1 at left and overpass 2 at right)

Photo 4. Corniche Pierre Gemayel - MOP&W right turn movement
toward Emile Lahoud Highway
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Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

Photo 5. Emile Lahoud Highway (Southern Direction)

Photo 6. Emile Lahoud Highway (Northern Direction)
(Overpass 2 fly over location)
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Beirut Lebanon

Photo 7. Corniche Pierre Gemayel

Photo 8. Corniche Pierre Gemayel
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Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

Photo 9. Beirut River - From Coastal Road to Northern Highway

Photo 10. Beirut River - From Coastal Road to Emile Lahoud Highway
(Existing Exit Ramp)
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Council for Development and Reconstruction MOP & W and KWER
Beirut Lebanon

Photo 11. From Northern Highway to Emile Lahoud Highway
(Existing Karantina Westbound Ramp)

Photo 12. From Northern Highway to Emile Lahoud Highway
(Project Location parallel to existing ramp)
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