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1. Introduction

1.1 Project developer

The Project Beneficiaries in Albania are the Ministry of Infrastructure and Energy (MIE) and Albanian Roads
Authority (ARA). The Ministry of Infrastructure and Energy (MIE) is responsible for the transport,
infrastructure and technical standards. The MIE functions are managed through four General Directorates
(divided into 3-4 directorates with its respective sectors), while the ARA functions are managed through
five Directorates. Regional directorates implement and control the activity of ARA in their administrative
area.

1.2 Project rationale

In order to review and analyse regional transport in the Western Balkans, the European Union (EU)
commissioned and financed the Regional Infrastructure Balkans Study. (REBIS) which was completed in
2003. The Trans-European Transport Network (TEN-T) audit and its integration with the basic REBIS
network resulted in the South East Europe Transport.Observatory (SEETO) transport network. The SEETO
is a regional transport organization established by the Memorandum of Understanding for the Development
of a Basic Regional Transport Network, signed by the Government of Albania, Bosnia and Herzegovina,
Croatia, North Macedonia, Montenegro, Serbia, Kosovo as well as by the European Commission. The
Adriatic-Ionian route is recognized in the Basic REBIS Network (Route 2b).
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Figure 1-1 The basic REBIS Network

The Adriatic-Ionian Road Corridor (AIC) is part of the extension of the TEN-T Core Network into the Western
Balkans, encompassing the Croatian Border — Bar - the Albanian border through Montenegro (Route 1) and
the Albanian North-South Road Corridor linking the Montenegro border with the Greek border through
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Albania (Route 2).The AIC will be part of the Mediterranean Road Core Network Corridor (CNC).

Extending the CNC to the Western Balkans should provide closer integration with the EU as well as the
basis for leveraging investment in infrastructure, such as EU support through the Western Balkans
Investment Framework and the Connecting Europe Facility. The CNC, once completed, will provide quality
transport services for citizens and businesses, with seamless integration within the region as well as with
the EU.

The existing Adriatic-Ionian Corridor in the Western Balkans region consists of different existing sections
of the core road network, as shown in the following Figure.

Incwcatrve Extenson of e TEN-T Road and Axport
ComgrehensneCore Netaors 1O he Vwestern Bakars
Pronty Progecas for Preparanon

Jeeil

Pricemy Projects

F ot preparacon

4
Ow Corvgrerar s - - Yoo o .
Comprohonsie Momisn - A
Covw Sarwsre " » - O -

e laaal
—t—— Wi Y

DT ——r D

Figure 1-2 The Adriatic-Ionian Road Corridor

On 1 April 2009, the Government of Albania and the EU Member States signed a Stability and Association
Agreement (SAA). In June 2014, the EU granted a candidate status to Albania. The EU progress report in
2014 highlights that “Albania should focus on developing the routes defined in the indicative extension of
the TEN-T to the Western Balkans region”, and “improving transport operations by increasing the quality
of the transport services and enhancing the overall performance of the transport system”.

Albania has shown its commitment to improve the regional cooperation, to increase the economic stability,
and to fulfil the EU accession criteria since the Berlin Process! was launched.

The importance of the AIC Corridor is recognized in the following national strategic documents:
National Strategy for Development and Integration 2014- 2020 (NSDI-II)

Between others this strategy underlines that the establishment of an efficient, flexible and safe
transportation infrastructure 'is mandatory for economic growth because it facilitates productivity and
ensures easy and reliable movement of people and goods. A modern transportation system is a prerequisite
for creating a high quality business and living environment. One of the main Goals of this Strategy is:
"Modernization of major national motorways, raifroad infrastructure, ports and airports to ensure
compatibility and further integration with neighbouring countries and with the Pan-European transportation
network”.

! The Berlin Process is a diplomatic initiative linked to the future enlargement of the European Union. It started with the 2014
Conference of Western Balkan States, Berlin, followed by the 2015 Vienna Summit, 2016 Paris Summit and the 2017 Trieste
Summit. The last conference was held in July 2018 in London
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National Plan for European Integration 2014-2020;

The National Plan for European Integration 2014-2020 serves as a basis for planning Albania’s EU
Integration process. The plan is fully consistent with the Annual Legislative Plan of the Government, and
when updated will also be fully consistent with the National Strategy for Development and Integration, as
well as with other national/sectorial strategies. The National Plan for European Integration replaces the
National Plan, for the Implementation of the Stabilization and Association Agreements and acquis. Between
others a range of transport legislation is adapted in this Plan frames.

National Single Strategic Project Pipeline 2016-2017

Supports the implementation of the National Strategy for Development & Integration (NSDI) 2015- 2020
Based on developed set of criteria reflecting EU and NSDI 2015-2020-and policy goals of sectorial strategies
& master plans.

Sectorial Strategy of Transport and Action Plan 2016-2020

The main goal of this strategy is to have an efficient transport system, integrated in the region and in the
EU network, which promotes economic development.and upgrades the citizens' quality of life. One of the
main challenges in the road sector for the 2016-2020 planning period is the completion of. Adriatic Ionian
Highway North-South, while one of the short-term objectives is to ensure the implementation of the cross-
border agreement with Montenegro as part of the Adriatic-Ionian highway project, while the medium term
is linked to the increased efficiency of other cross-border agreements.

Albanian National Transport Plan 2016-2020;

The main goals of this plan are; a) Further develop Albania’s national transportation system; b) Significantly
improve its interconnectivity, interoperability and integration with European transport system. It is in.full
alignment with the strategic vision of the Albanian Government, (aligned with National Strategy for
Development and Integration 2015-2020, and other crosscutting strategies).and the main concepts of the
European Transport Policy

Five Year Multi Annual Plan SEETO, 2013;

The mission.of this Plan is to improve the level of Road Safety and establish the positive trends in continuous
decline of nhumber of fatalities and injuries as is the case in EU

REBIS (Regional Balkans Infrastructure Study), Updated September 2015

REBIS, is an effort to further develop the South East Europe transport observatory (SEETO) comprehensive
network, integrate it in the European Union’s (EU) Trans-European transport (TENT) network and
strengthen the underlying transport planning systems, by the Western Balkans infrastructure framework
(WBIF) for the update of the regional Balkans infrastructure study (REBIS). Its action plan identifies priority
physical investments as well as non-physical improvements including regulatory, institutional, and
managerial changes required to reduce impediments to the efficient performance of the network.

The existing Adriatic road runs along the eastern coast of the Adriatic Sea and passes through three
countries, i.e. Croatia, Bosnia and Herzegovina and Montenegro, with a large part of it located in Croatia.
The completion of the Adriatic-Ionian Road Corridor is proposed to replace the Adriatic road with a high-
performance road route along the Adriatic coast. The Adriatic-Ionian Road Corridor is a strategic project
for the Southeast Europe (SEE) and the Balkans region. Its completion will provide a corridor of high
capacity and quality which will connect Central Europe and Northern Italy with the Ionian peninsula via
Slovenia, Croatia, Bosnia and Herzegovina, Montenegro, Albania and Greece. The overall AIC from Italy to
Greece will be approximately 1,500 km, while in Albania the corridor passes approximately 306 km or 20%
of total length.

The Project is expected to provide significant improvements in the following fields:
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Integrating the Albanian roads to the Core Transport Network and in the SEETO;
Fostering economic development of Western Balkans through improved connections;
Improving regional cooperation and economic stability of Albanian country;

Increasing the quality of the transport services and enhancing the overall performance of the transport
system;

Reducing the road infrastructure maintenance costs;
Accommodating the increasing traffic growth and minimizing congestion;
Improving local environmental and social conditions;

Improving traffic safety and achieving cost efficiency regarding environmental protection, accidents
and congestions at border crossings and urban area near the existing road in comparison to
competitive roads,

Improving mobility of citizens and reduction of travel times;

Currently, the existing road network along the AIC route varies from single carriageway primary roads to
sections of full motorway standards. The corridor itself has never before been examined as a whole, so
there are currently no previous studies providing(information for the entire corridor in Albania. However,
smaller sections of the corridor have already been examined and are in different stages of maturity.

The AIC will be of great strategic importance for the Albania’s economic growth and tourism, while it will
provide access to businesses, densely populated areas and to major touristic attractions and coastal areas.
Therefore, the further development and modernization of the transport infrastructure remains to be one
of the top governmental priorities.

In terms of traffic, the AIC will contribute to the de-congestion of the existing traffic and increase of the
speed. Currently, the road sections along the AIC which are closer to Tirana are congested (compared to
the rest of the road sections) as they have more than 45,000 vehicles per day in 2018 (station near Vore).
In addition, the average speed on the AIC existing road sections varies from approximately 50 km/h to 80
km/h. It is noted that in general, significant variations in speed are observed on all route sections.

One of the main projects in synergy: with.the AIC which will have an international character will be the
Ionian Adriatic Pipeline (IAP). TAP will be approximately 511 km long, with approximately 168km in the
Albanian_section. The route starts at compressor station on the TAP system near Fier and runs north
towards Shkodra. Near Torovica, a BVS (Block Valve Station) and (CTMS) Custody Transfer Metering Station
Bushat will be placed. From Torovica the route runs toward the border between Albania and Montenegro
at Shkodra. At the border the pipeline route crosses Buna river.
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1.3 Project history

The main output outlined in the ToR is the Preparation of the Feasibility Study for the Adriatic-Ionian Road
Corridor/expressway Road Corridor/expressway (further in the text Adriatic-Ionian Road Corridor-AIC) on
the territories of Albania and Montenegro, together with the preparation of the General Project and the
Environmental Impact Assessment and Social Issues Study.

The AIC in Albania will start at the new border crossing point in Fraskanjel, 6 km south of Sukobin, and
will continue via Lezha (Lezha Bypass), Milot — Thumane — Vore (Limuth) — Beshiri Bridge — Konjat — Fier
— Fier Bypass — Levan — Memaliaj —Subashi Bridge — Gjirokaster — Gijirokaster Bypass further south to
Kakavija (Border with Greece). The Albanian part of the AIC is estimated to be approximately 318 km long
and will form a combination of both motorways and expressways.

More specifically, the Albanian part of the AIC is divided into the following road sections:
Section 1: Murrigan (Border with Montenegro) — beginning of Lezhe Bypass, 40.946 km long
Section 2: Beginning of Lezhe Bypass — Milot, 16.190 Km long
Section 3: Milot-Thumane, 13.455 km long
Section 4: Thumane-Kashar, 21.05 km long
Section 5: Kashar - Rrogozhine divided into two segments:

- 5B Kashar-Lekaj, 33.573 km long
- 5C Lekaj-Konjat, 14.168 km-ong

Section 6+7: Rrogozhine — beginning of Fier Bypass, 28.037 km long
Section 8: Fier Bypass currently under construction, 22.185 km long
Section 9 divided into two segments:

- 9A2: End of Fier Bypass —Pocem, 26.901 km long
- 9B2, Pocem-Memaliaj, 37.694 km long

Section 10: Memaliaj - Subashi bridge, 20.143 km long

Section.11: Subashi bridge — beginning of Gjirokaster Bypass,10.26 km long

Section 12: Gjirokaster Bypass, 9.7 km long

Section. 13A: End of Gjirokaster Bypass — Border with Greece (Kakavije), 23.790 km long

The entire AIC in Albania is divided.into 13 road sections according to their development status.
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Figure 1-4 The Adriatic Ionian Road Corridor through Albania

- IPF 5

The corridor itself has never been examined as a whole before, so there are currently no previous studies
providing information on the entire corridor. However, smaller sections of the corridor in Albania have

already been examined and are in different stages of maturity.
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Previous studies that the present Conceptual Design analysis has been based on are presented in the
following table.

Table 1-1 Previous Studies for Albania

m Study / document Date [ Consultant

1

2

9

10
11

12

National Strategy for Development and Integration (GoA programme
2016-2020)

Ratification of the agreement for the opening of border crossings in
Murrigan, between Albania and Montenegro, GoA

Inventory and Analysis of Road Ancillary Infrastructure along TEN-T
Core extension in South-East Europe, RCC/SEETO: Support to the
Transport Dimension of the SEE 2020 Strateqy

Gasification Infrastructure Master Plan, EC/EIB

Albanian Road Code, GoA

WB7-ALB-TRA-12: Feasibility Study, Preliminary Design and PESIA for
new Tirana Bypass, EC

Project Proposal to GoA: Concession of Thumane-Rrogozhine Toll
Motorway, GoA

Project Proposal to GoA: Concession of Thumane-Rrogozhine Toll
Motorway (update study), GoA

WB17-ALB-TRA-02: Feasibility Study and PESIA for new Lezhe bypass,
EC

Construction Price Handbook, MIE

Detailed design (plan) for the existing Lezhe-Shkoder highway, MIE
Detailed design (plan) for the existing Levan-Tepelene highway, EU-
PHARE programme in Albania

Decree no. 348, dated 11
May 2016

Official Gazette: Law
no.9702, dated 2.4.2007
Final Report, Dec. 2016
L.E.C.C Marios Miltiadou &
Associates Ltd.
WBIF-IPF4, Final Report
MNovember 2016

Law no. 8378, dated 22
July 1998, amended
WBIF-IPF2, Final Report
April 2014

Final Report, Dec. 2007
Konstruktor-Inzenjering
DD. Split, Croatia

Final Report, Jan. 2016
ITP Consulting Ltd. Tirana,
Albania

WBIF-IPF4, Draft ToR
MNovember 2017

Latest update, 2015
Lotti (Ttaly), 2002
Scetauroute (France),
2004

The different parts of the AIC are in different stage in terms of preparation and implementation. The
existing documentation regarding ESIA under EBRD guidelines and EIA under national guidelines is given
in the following table.

Table 1-2 Sections forwhich EIAs/ESIAs have been prepared

Section ESIA EBRD

EIA
National

Border Crossing Buna bridge

Buna Bridge — Lezha

Lezhe bypass

Lezhe Milot

Milot — Thumane

Thumane — Vore

Vore — Beshiri bridge

Beshiri bridge — Konjat

e S S A A Ea o [

Konjat -Fier

[y
©

Fier bypass- Levan

[uy
[y

Levan — Memaliaj

I T I I I T I I I I I I I R I
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12. Memaliaj — Subashi bridge

13. Subashi bridge — Gjirokaster bypass

14. Gjirokaster bypass

15. Gjirokaster - Kakavije

1.4 The Project’s Preliminary Environmental and Social Impact
Assessment (PESIA) Process

The Consultant's overall approach to PESIA follows Albanian regulations and in line with the requirements
of the European Environment Impact Assessment (EIA) Directive, applicable international standards and
the European Bank for Reconstruction and Development (EBRD) Performance Requirements (PR1-10).

The specific objectives of the PESIA areas are listed as follows:
Present the main characteristics of the baseline regarding environmental and social parameters

Ensure that key potential significant positive and adverse environmental and social impacts are
identified;

Capitalize on positive aspects and benefits;
Mitigate negative impacts and avoid serious and irreversible damage to the environment and people;
Prepare environmental and social management and monitoring plan to help ensure the stated above;

Ensure that environmental and social factors are considered in the decision- making process of
construction of the road alignment;

Inform the public about the proposed Project and ensure stakeholder participation and involvement.

A description of the PESIA process steps is provided in the following table.

Table 1-3 PESIA process steps

| Step __________  _  |Descripton
Alternatives Assessment - carried out during Assessment of alternatives with the aim to identify the positive
Phase 1 and negative environmental and social issues of each one per
Section
Scoping Scoping identifies the key issues to be addressed in the PESIA.

Scoping, as presented in this report, will ensure that the
process focuses on the potentially significant environmental
and social impacts which may arise from the Project. It will
consider the results of consultations undertaken to date on
the Project. Ultimately scoping defines the scope of work of
the PESIA, including stakeholder engagement.

Baseline studies For the key issues identified in scoping, available information
on the existing environmental and social conditions (also
referred to as baseline conditions) will be gathered. This will
be supplemented by field visits and engagement with affected
communities where necessary. The future development of the
baseline conditions in the absence of the Project will also be
considered.

Impact assessment and mitigation measures This stage focuses on predicting environmental and social
changes from the baseline as a result of the Project’s activities
(considering the entire lifecycle of the Project). Each impact
will then be evaluated to determine its significance for the
environment and society. Where necessary measures will be
proposed to mitigate significant impacts.
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Preliminary  Environmental and  Social = The various mitigation measures will be presented in a PESMP,
Management Plan (PESMP) describing how measures will be implemented throughout the

different Project phases. The PESMP will give indicative details
(reflecting the project stage - Conceptual Design) for the
responsibilities for the implementation, the timing, monitoring
and audit plans to ensure all the mitigation commitments are
met. It will also identify any requirements for training and
other capacity building.

Stakeholder Engagement and Consultation During the PESIA phase, the team will seek the views of
interested parties so that these can be considered in the
assessment and reflected in the proposals for mitigation.

1.5 Approach to PESIA

In line with the requirements set out in the ToR, the Consultant will undertake the PESIA in two phases:
Phase 1: Environmental and Social Scoping Study (ESSS);
Phase 2: Preliminary Environmental and Social Impact Assessment (PESIA).
This document, is the deliverable of the Phase 2 (PESIA), and aims at:
Providing a more detailed description of the Project;
Describing the existing environmental and. socioeconomic baseline;

Identifying potential environmental and socioeconomic issues associated with the proposed Project at
the level of PESIA;

Obtaining input from key stakeholders in the identification of potential impacts and mitigation
measures; and

Identifying key data gaps and orientate the Consultant who will be responsible for the preparation of
the ESIA to where his attention should be given.

The PESIA has been. prepared in accordance with international requirements as defined by the potential
lender to the Project — the EBRD.

1.6 "PESIA Structure

The remainder of this report is structured as follows:

Table 1-4 Structure of the PESIA Report

| Chapters | Context . .

Chapter 2 Regulations and Guidelines provides a brief overview of the relevant Albania and International
ESIA regulatory framework and international best practice with regards to scoping;

Chapter 3 Project Description.: describes the main components of the Project and the main construction and
operation activities;

Chapter 4 Baseline Conditions: provides an overview of the baseline environmental, socioeconomic and
cultural heritage characteristics of the Study Area;

Chapter 5 Description of Selected Options: summarizes the alternatives road alignments and proposes the
“base case” route;

Chapter 6 Potential Impacts and mitigation measures: summarizes potential significant environmental,

socioeconomic and cultural heritage impacts at the level of PESIA and provides an indication of
potential mitigation and management measures at the level of PESIA;

Chapter 7 Stakeholder Engagement: summarises objectives of the stakeholder engagement plan (SEP),
consultation activites undertaken in the PESIA preparation process so far. Identified groups of
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| Chapters
the external stakeholders and key steps of disclosure of information. The chapter is summarized
as there is separate document, SEP which provides detailes related to Stakeholder engement.
Chapter 8 Preliminary environmental and social management plan and monitoring. presents a preliminary
activities plan for the Contractor and the Operator and proposes indicative issues that should be
monitored per parameter

Chapter 9 Uncertainty and Difficulties Faced in Undertaking the PESIA presents the difficulties
faced as well as studies, measurements and activities to be done under ESIA
Annexes 1. Maps
2. Photo log

3. Flora and fauna with specific status in habitats surrounding the AIC Sections
4, Specific detailes related to socioeconomic baseline;

5. Bill of Quantities

6. Stakeholder meeting log

7. Preliminary ESMP

1.7 Project consultants

The IPF5 team for this particular sub-project under WBIF, namely WYG consortium (composed of WYG
International Limited / COWI A/S / WS Atkins International Limited / Ove Arup & Partners International Ltd
/ CeS COWI d.o.o. / COWI SPRL / COWI AB / Systema Transport Planning & Engineering Consultants
Limited), was contracted in July 2016 as the executing agent for the mentioned sub-project.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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2. Regulations and guidelines

The Project is expected to be designed, constructed and operated in full accordance with the EBRD's
Environmental and Social Policy that was approved by the EBRD Board of Directors on 7 May 2014 and will
apply to projects that are initiated after November 7, 2014.

The EBRD has adopted a comprehensive set of specific Performance Requirements (PR) that the Project is
required to meet. The EBRD will seek within its mandate to ensure through its environmental and social
appraisal and monitoring processes that projects are designed, implemented and operated in compliance
with applicable Policy Requirements and good international practice (GIP ).The EBRD, as a signatory to the
"European Principles for the Environment" is committed to promoting the adoption of EU environmental
principles, practices and substantive standards by EBRD-financed projects, where these can be applied at
the project level, regardless of their geographical location. Also, the'EBRD recognizes the responsibility of
clients and their business activities to respect human rights. Thisresponsibility involves respecting human
rights, avoiding infringement on the human rights of others, and addressing adverse human rights impacts
that their business activities may cause, or to which they may contribute. In this, the EBRD is guided by
the International Bill of Human Rights, the UN Declaration of Human Rights and the eight core conventions
of the International Labour Organization (ILO).

The Project is also expected to meet all Albanian (national) as well as EU laws and Directives. This Section
presents a list and a summary of the most relevant national and EU laws applicable to the social and
environmental component of the Project and the EBRD’s Environmental and Social Policy.

2.1 Overview of the Main ,Relevant National Legislation

Regarding the environmental field, the primary authority responsible for the environmental management
and policy at the national level in Albania is the Ministry of Tourism.and Environment (MTE). Under this
Ministry, the National Environmental Agency (NEA) and Inspectorate of Forests, Environment, Waters and
Tourism function with their-branches in each Region.

The MTE compiles and.implements the government policy on environmental protection, drafts or approves
the relevant legal and sub-legal acts for the purpose of sustainable development, environmental protection
and management. Additionally, it coordinates the activities of the relevant institutions for environmental
issues, organizes and coordinates the work-for environmental monitoring, prepares international or bilateral
documents for the protection of the environment, etc.

The national environmental legislation is undergoing an.intensive transposition phase through the inclusion
of the EU Environmental Directives. The main principles of EU environmental laws are already transposed
into the Albanian legislation. The legislation reflects the requirements of the conventions in which Albania
is a signatory party.

The Environmental Regulatory framework in Albania consists inter alia of the environmental legislation,
legislation regarding EIA, Protected Areas, other Laws related to the environmental parameters such as,
waters, soils, air, noise, waste etc:

The legal basis for the protection of nature derives from the Constitution of the Republic of Albania, 1998
approved by Law No. 8417, dated 21.10.1998. Article 59 of the Constitution emphasizes that "the State
aims at a healthy and sustainable ecological environment for the present and future generations, and the
rational utilization of natural resources on the basis of the principle of sustainable development” and aims
at ensuring the expansion and strengthening of the protected area network.

In order to address the socio-economic aspects, there are also applied the national laws covering Health
Protection, Occupational Health & Safety, Labor Relations, Occupational Safety, Employment, Social
Protection, Land Acquisition, etc.

The main legislation in relevance with ESIA preparation and environmental and social parameters, which
is generally aligned with the EU environmental directives and standards, is presented in the following table.

-------------------------------------------------------------------------

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for
information only at the request of MIE. This document is not complete and does not represent an official
submission by IPF5 and its Consultants.) Page | 40



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA

Table 2-1 Summary of the main legal acts in relevance to ESIA

Number of the Compatibility to | Relevance to the ESIA
law EU Directive

Environmental legislation

Law no. 10 431,

dated on
09.06.2011
Law No.10440,

amended by the
law no.12/2015

Law No 8868,
dated on
04/02/2008,

amended< by the
new law in 2017

Law no. 10448,
date 14.07.2011

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

On Environmental
Protection

On  Environment
Impact
Assessment

On
Areas

Protected

On Environmental
Permit

Partially compatible to
Directive 2004/35/EC
date 21 April 2004." on
environmental liability

with regard to the
prevention and
remedying of
environmental
damage!

Council Directive

85/337/EEC  of .27
June 1985 on the

assessment <of the
effects of certain
public and private

projects on the

environment?

Council Directive
92/43/ECC, date 21
May 1992, ‘on the
conservation of
natural habitats and of
wild fauna and flora”

Directive 2010/75/EU
'On Industrial
Emissions™

Directive  2008/1/EC
‘concerning integrated
pollution  prevention
and control”

Directive
2008/105/EC, ‘on
environmental quality
standards in the field
of water  policy,

Article 25 of this Law refers to the EIA as a
process that applies the principle of prevention
at an early stage of project planning in order to
avoid or minimize adverse environmental
effects.

Pursuant.to Article 41 of this Law, a National
Environmental Monitoring Network on water,
air, noise etc., is established.

The purpose of this Law is to ensure high level
of  environmental protection  through
prevention, minimization and compensation of
damage on  environment from proposed
projects, prior  to their approval for
development;

Article 7 of this Law sets out the procedures of
the EIA.

Annexes 1 and 2 of this Law include the
developments that are subject to the
preliminary and profound EIA procedure
Article . 23 stipulates the environmental
procedures in the transboundary context, in
case a project may have significant effects on
the environment of one or more neighbouring
countries. or when receiving a request from
another country,

The aim of this Law is to establish the
framework for protection, administration,
sustainable use of natural protected areas and
their natural and biological resources, to
guarantee fulfilment of environmental,
economic and socio-cultural functions, in
interest of the society, and to define the
responsibilities of public institutions and
physic/juridical persons for conservation and
sustainable administration/use.

Article 12 of this Law gives the structure of the
zoning of Protected Areas:

For protected areas such as “Strict Protected
Reserve” and “Nature Monuments” categories,
there are not established specific buffer zones .
This Law aims at preventing, reducing and
controlling the pollution caused by certain
categories of activities in order to achieve a
high level of protection of the environment,
human health and quality of life.

Article 4 of this Law defines the type of the
Environmental Permits which are obligatory for
the developments/activities and which are
listed in the Annexes of this Law.
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Number of the
law

Law no. 107,
dated 10/07/2014

Law no.111, dated
15.12.2012
amended by Law
No. 6/2018

Law no.10266,
dated 15.04.2010

Law no. 9774,
dated 12.7:2007
Amended by the
law n0.39/2013

Guidance  No.8,
date 27.11.2007

Law no. 10463,
dated 22.09.2011

Law no. 9537,
date 18.5.2006
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Compatibility to | Relevance to the ESIA
EU Directive
and

amending
subsequently’®

On territorial

planning and

development

For Integrated | Directive 2000/60/EC

management  of | of European and

Water resources Parliament Council
date 23 October 2000
'establishing a
framework for

Community action in
the field < of water
policy”

To protect the air
from pollution

European Parliament
and Council Directive
2008/50/EC, date 21
May 2008, ‘on
ambient air quality’®

On  Assessment Directive 2002/49/EC
and. Management ‘assessment and
of .~ Environmental . management of

noise environmental noise"?
On Limit Level of
Noises in Defined
Environment

Directive 2002/49/EC
‘assessment and
management of
environmental noise

For integrated =European Parliament
waste and Council Directive
management 2008/98/EC, ‘on

waste'10

On Administration
of Hazardous
Waste

Directive 91/689/EEC
on hazardous wastel?

Social legislation

This Law aims at ensuring the sustainable
development of the territory through the
rational use of land and natural resources and
at evaluating the current and prospective
potential for the development of the territory at
national and local level, based on balancing of
natural resources, economic and human needs
and public and private interests, by
coordinating the work

The purpose of this Law is to protect and
improve the water environment, ensure,
maintain, develop rational use of water
resources, fair distribution of water resources
as well as to protect water resources from
pollution,

Article 28 of this Law defines the water quality
standards for all water sources

Article 1 states that the scope of this Law is to
improve public health and ensure a high level
of environmental protection, by integrating the
issue of air protection into other policies, and
by defining the requirements for reducing the
emissions.

Article 13 of this Law states that the Council of
Ministers, upon the proposal of the Minister
responsible for environment and the Minister
responsible for transport, approves the decision
on the measures to be taken against air
pollution from the discharges of motor vehicles.
This Law defines ways of avoidance and
measures to prevent, reduce and eliminate the
harmful effects of exposure against them,
including noise annoyance, in order to protect
the health and the environment from noise.
This Guidance gives the limits of noise levels in
different environments.

This Law sets out the general rules for
integrated waste management, including the
prevention or reduction of adverse impacts
from their creation and management, by
reducing the use of resource and by improving
the efficiency of this use. Based on this Law,
the requirements for inert waste management
during the collection transport, delivery and
treatment of inert waste in the field of
construction are defined and approved

This Law describes the procedure for the
administration of hazardous wastes and
penalties in cases of Law violation.
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Number of the

law

Law No. 8308 date = On Road Transport
1998, amended
by; Law  no.
8908/2002;

Law no.
9096/2003;

Law no.
9373/2005;

Law
no.9760/2007;
Law

no.10488/2011.

Law no.8378/1998 | On the Road Code
of the Republic of

Albania

Law no. 7961,
date 12.07.1995,
amended by the
law no.136/2015

On Labour Code'in
Albania

Law no.9198,
dated 26.02.2004
amended by the

On gender equality
in society

law no.9534,
dated 15.05.2006;
law no.9970,

dated 24.07.2008;

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Directive 96/26/EC of
29 April 1996 ‘On
admission to the
occupation of road
haulage operator and

road passenger
transport operator
and mutual
recognition of

diplomas, certificates
and other evidence of
formal qualifications
intended to facilitate
for these operators

the right to freedom of
establishment in
national and

international transport
operations

Partially approximated
to the Council
Directive  96/53/EC,
1996 ‘laying down for
certain.road vehicles
circulating within the
Community. the
maximum authorized
dimensions in national
and international
traffic and the
maximum authorized
weights in
international traffic’.
Partially. adopted to
Council Directive
91/533/ECC, Directive
92/85/ECC,

Directive 94/33/ECC,
Directive 96/71/EC,
Directive 97/81/EC,
Directive 98/59/EC,
Directive 1999/70/EC,
European Parliament
and Council Directive
1999/92/EC, Directive
2000/43/EC,

Directive 2000/78/EC,
Directive 2001/23/EC
Directive 2002/73/EC
‘on the
implementation of the
principle of equal
treatment for men

and women as
regards access to
employment,

vocational training

- IPF 5

Compatibility to | Relevance to the ESIA
EU Directive

This law addresses such issues as: a) laying the
rules covering the passenger transport
companies; b) laying the legal foundations of
the Road Transport Commission; c) the licenses
to foreign owned transport companies; d)
procedures and criteria applying to road
transport companies; e) transport of hazardous
materials; f) driver licenses; g) technical
inspections of vehicles; h) oversized vehicles;
and i) road safety and road traffic.

Regulates the road categories, competencies,
road -control agencies, maximum permissible
dimensions and the ‘maximum authorized
weight of vehicles.

Article 13-34 defines the norms for construction
and administration of roads, reserved roads in
curves outside residential areas and reserved
roads inside residential areas, road safety
distances, occupation of road surface,
construction, walls and protective works close
to the roads.

This law regulates relations between employers
and employees and reflects the basic principles
of international conventions on labour, trade
unions, prevention of discrimination, etc. The
Labour Code provides for basic rights regarding
the prohibition of compulsory labour,
prohibition of discrimination, the freedom to
join a trade union and collective bargaining.

The purpose of this law is; To ensure equal
rights to women and men as provided for in
article 18 of the Constitution of the Republic of
Albania;

To set out measures that promote equal
opportunities for men and women aimed at
eliminating direct and indirect discrimination on
the grounds of gender in public life; and
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Number of the Compatibility to | Relevance to the ESIA
law EU Directive

and promotion, and | To set out the responsibilities of central and
working conditions’ local administration for drafting policies aimed
Directive2006/54/EC at promoting an equal gender society.

Law no.10237, On Safety and | The Directive of the @ The purpose of this law is to define measures

dated 18.02.2010 | Health at Work European Council | aimed at ensuring safety and health of the
89/391/EEC, ‘on the @ employees in work. The law aims to:
introduction of | @) Ensure the safety and health protection
measures to | through the prevention of occupational risks,
encourage elimination of factors that pose risk and

improvements in the | accident, information, counselling, balanced
safety and health of | participation, in accordance with the law, the

workers at work’ formation of employees and their
The Directive of the | representatives;
European Council <b) Determine the general guidelines for the
94/33 EEC implementation of this purpose.
The Directive of -the
European Council
92/85 EEC
Law no.9148, | On the ratification | Directive The purpose of this law is to prevent accidents
dated on | of the Protocol to | 89/391 / EEC and injury to health caused or occurring during
30.03.2004 the Convention ‘on the introduction of working hours, minimizing as far as is
155 “For | measures to ' reasonably practicable, the causes of hazards
Occupational encourage present in the working environment.
Safety and Health @ improvements in the
and Working = safety and health of
Environment” workers at work’
The Law No. | On Cultural | European Parliament Article 7 of the law defines that ‘the protection
27/2018 Heritage And | and Council Directive @ of cultural assets is the system of measures
Museum”. 2014/60/EC ‘on the  undertaken, including legal initiatives aimed at

return  of * cultural | harmonizing valuable practices to ensure the
objects unlawfully | preservation of these assets for public interest
removed. from  the | use.

territory of a.Member = Article 134 of this law emphasize that;

State and amending @ 1. In the case of major developments such as

Regulation’ roads, highways, airports, ports, industrial
Order 116/2009/EC of = works, other works, as well as any
European Council transformation of the territory including state-

owned or private mining projects, before
obtaining the respective permit, the investor
must obtain approval for the project from the
National Council of Material Cultural Heritage,
according to the legislation in force.
2. Specialized institutions or licensed entities,
according to the law in force perform control of
the area and prepare the relevant
documentation. When the area contains
significant archaeological, ethnographic or
trace of ancient or traditional architecture, the
investor must change the project.

Law No. 8561, On Expropriations @ Directive 94/47 EEC Provides the entire procedure on how an

dated 22.12.1999 | and taking in expropriation of public interest procedure
Temporary Use Of begins, for which reason, from which subject
Private  Property and the right of the owners to contest the
For Public Interest evaluation of the property made unilaterally

from the state institutions.
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Number of the Compatibility to | Relevance to the ESIA
law EU Directive

Its article 8, point b quotes that the
expropriation can be done for public interest
such as ‘the realization of the projects and of
the investments with a national or local
territorial interest or expansion in the field of
transports of any kind, of energy,
telecommunication, water works of any kind in
the service of the public interest

The Council of @ On legal criteria for Defines the criteria for assessing the amount of
Ministers Decision @ the evaluation of compensation  remuneration for  private
No. 138 dated 23. @ properties affected property (land, residential buildings,
3. 2000 by expropriation. construction, industrial and agricultural objects,

fruit plants, forests, pastures, etc.) that will
expropriate, of the assets that are depreciated
and the rights of third persons, for public

interest
No. 7843, dated Legal Package “On According to this law, the object of the activity
13.7.1994 the Registration of of the immovable property registration office is
Immovable the registration of property titles and other real
Property rights on immovable property on the basis of

legal<documents ‘proving ownership of
immovable property.

2.2 Albanian Legal Framework regulating EIA procedure
2.2.1 Legal Framework on\EIA procedure

The EIA procedure is¢stated in the Article 25 of the'Law no. 10 431'on Environmental protection’ as a
process that applies the principle of prevention at'an early stage of project planning in order to avoid or
minimize adverse environmental effects. Article 3 of the Law no.10440 ‘On Environmental Impact
Assessment’ states that “any proposed, private or public projects that may cause significant negative
impacts in.the environment directly or indirectly, due to their size, nature or location are subject to EIA
procedures. EIA procedures are prescribed in the second chapter of the Law no. 10440 ‘On Environmental
Impact Assessment’. In compliance with this chapter of the Law, there are two levels of EIA procedures
for projects; (i) preliminary EIA and (ii) profound EIA.

For all projects of Annex II, the developer should ask the MTE if the project should be a subject or not of profound
EIA process. For projects listed in Annex I, for which a profound EIA has to be carried out, the project developer
should ask the MTE for an Environmental Declaration which will contain a suggestion for the Planning Authority related
to approval or refusal of the permit/license for development of that project.

Apart from the project developer and the relevant ministries, the public and Civil Society Organizations (CSOs) are also
important third parties during the EIA process. The Act 17 of the Law no. 10 440, dated on 7.7. 2011, on EIA
conditions, describes the public hearing process during EIA and the relevant procedures to organize it. According to
the Decision no. 686, dated 29.7.2015 ‘On adoption of the rules, responsibilities and deadlines for development of the
EIA procedure and the procedure for transferring of the Decision and Environmental Declaration, the ESIA approval
process includes the following steps:

Preliminary opinion: the developer may request a preliminary opinion from the MTE on the content determining
whether the project falls under Annex I or Annex II of the law;

Reviewing of the documentation from the Ministry and submission of the application to NEA, accompanied with
the suggestion of the technical directorates whether the application will be subject of profound EIA process;
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Request for opinion by NEA to the in-line ministries, other institutions and Regional Environmental Agency (REA)
related to profound EIA report;

Review of the profound EIA report where there are included the recommended issues by NEA, public hearing
consultation and submission of the EIA to NEA accompanied with suggestive opinion of the technical directorates
regarding the suggestion to be given to the planning authority as well as the conditions to be set out in the
environmental declaration;

Review of documentation and drafting of declaration by NEA;
The Ministry issues the environmental declaration and delivers it to the project developer.

Annex II of the Law ‘On Environmental Impact Assessment’ lists the projects that need a preliminary EIA and Annex I
lists the projects that need a profound EIA.

According to the above-mentioned legislation and more specifically to-Annex 1, point 7/c, “in case of Construction of
highways and expressways and point ¢) in case of Construction of a .new road of four or more lanes, or
rehabilitation/widening of an existing road, which has two or lessdanes, to become with four or more lanes, when the
new road or the rehabilitated road is 10 or more km long of continuous length", it is.necessary to implement a profound
EIA process.

A summary of the ESIA process steps in Albania is presented in the following figure, based on the Decision no. 686,
dated 29.07.2015, amended by the DCM no.714/2019 ‘On approval of rules, responsibilities and deadlines for
development of Environmental Impact Assessment Procedure (EIA) and transferring procedure of the decision and
environmental declaration, as amended by DCM no. 95 dated 14 February 2018 and the article 7 of law 10440 and
DCM No 714, 9, 11, 2019 on changes and additions in the DCM no 686, dated 29.-7.2015.

-------------------------------------------------------------------------
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Figure 2-1 EIA process steps in Albania
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2.2.2 Permitting process

The permitting process involves different institutions. As the geographical area of the AIC Corridor is large, an
approval from the National Territorial Council (NTC) is required. The Head of this council is the Prime Minister.
There are development and construction permits needed for the project. Application process for obtaining of
the approval for these permits is regulated with the set of prescribed documents elaborated below?. The
documents must be submitted from the developer and they include also the approvals and permits which have
to be obtained at different stages of the Project planning process from the relevant Ministries, Agencies and
Councils. The application for development/construction permit from developer will be done through the
electronic system and the permits or decision to reject it will be sent to the applicant through the electronic
system.

Documentation required for obtaining of the development permit:

1. Documentation that have to be submitted by the developer

a) Request for permit, as defined by the regulation (DCM 408/2015, amended by VKM 355/2017) and
by the electronic permit system;

b) Proxy or authorization, on behalf of an individual or legal person, if the request is submitted by a
representative of the owner or developer;

c) Document certifying the property rights of the property/individuals participating in the development
process and, if any, copies of the property agreements

d) Topographic map, in a scale of 1: 500, by a licensed topographer;

e) Architectural development concept design;

f) Copy of the license of the topographer and designer;

g) Mandate payment of the application fee, if provided.

2. In the case of a request for a development permit to the National Territorial Council (NTC), the applicant
must, in any case, submit the relevant feasibility study.

Documentation required for obtaining a construction permit:

1. The documents that the developer must submit to obtain an infrastructure construction permit are:

a) Documents:which certify the property rights of the property/individuals (DCM of expropriation?)

b) Theplan of placing the construction on the fragment of the map in the existing condition;

c) Design project and the relevant report in pdf format, signed electronically, as well as in pdf format,
(For infrastructure construction permits, the technical construction design should contain only the
technical design of implementation)

d) Preliminary. chart of works and deadline for delivery of facilities, according to the implementation
phases;

e) Projection;

f) Declaration of the licensed designer, according to the application format, defined in the electronic
system of construction permits, through which the compliance of the project with the development
permit is confirmed,

g) Permits, licenses, authorizations or acts of approvals such as:

e Decision (Environmental Declaration) issues by Ministry of Tourism and Environment (MTE) in
accordance with the EIA law (please refer to Law no. 10440°0On EIA’, mentioned above);
e Decision by the National Council of Cultural/Material Heritage

2 Provided from consultation with environmental specialist of ARA

3 DCM no. 7, dated 6.1.2020 "On conditions and procedure for expropriation and/or exchange of property for public
interest, in function of reconstruction processes
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e Decision of the Technical Council of ARA.

e Opponency* from the Institute of Construction (under the Ministry of Infrastructure and Energy)
h) Copy of the insurance policy of the designers, for covering the professional responsibilities.
i) Copy of the development permit, when necessary

Regarding the preliminary design and ESIA phase, the legislation requires an Environmental Declaration (as
mentioned above) issued by the MTE. The ARA (the Client) requires officially through electronic system the
opinion of the MTE and NEA for ESIA study and then starts the project in compliance with the requirements.
Also, in case there is a possibility of Cultural/Archaeological and/or Historic assets to be affected, an approval
is required by the National Council of Cultural/Material Heritage.

Once these documents and decision are obtained, the Client (ARA) will complete all documentation and provide
it to the National Council of Territorial Planning.

The relevant laws regarding Permitting process are summarized in the following table.

Table 2-2 Law governing permitting process

Number of the Law Relevance of the ESIA

Law no. 10 448, date On Environmental | This Law. stipulates-the rules for allowing the development
14.7.2011 Permits of certain activities that cause environmental pollution in
Republic of Albania

Law no. 107/2014, On Territorial  Article 38, point 1 stipulates that a Development permit is
amended by the law @ Planning and | a document issued by the responsible authority that
no. 28/2017 Development determines the development conditions for a certain

property. By point 1 of Article 39, point 1 of this Law. a
Construction permit is required for any construction, repair,
restoration or demolition of existing buildings, installation
or erection of temporary constructions, except for the cases
provided by Article 41 of this Law

DCM 408/2015, On Approval of "Head I and II of TITLE II of this DCM defines the

amended by VKM | Regulation for documentation and development control procedures for

355/2017 Territory obtaining the construction and development permit
Development

Law no. 27/2018 On Cultural Heritage | Article 48 of this Law stipulates that in case of
and Museum reconstruction of buildings and infrastructures in historic

centers, archaeological sites A, B, a Development permit
should be initially approved by the NCCMH (National
Council of Cultural/Material Heritage) and then according to
territorial planning and development legislation.

Article 134, point 1 of this Law defines also that in the case
of major developments such as: roads, highways, airports,
ports, industrial works, new residential centers, other
works, as well as any transformation of the territory,

4 Based on Minister Order No.197, dated 09.10.2014, "On the approval of the general conditions of the agreement for
performance of technical opponency for construction works projects".
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Number of the Law Relevance of the ESIA

including mining projects, state-owned or private, prior to
obtaining the respective permit, according to the legislation
in force for territorial planning and development, the
investor must obtain approval for the project from the
National Council of Cultural/ Material Heritage, according to
the legislation in force.

2.2.3 Land Acquisition/Expropriation

Albanian legislation that regulates involuntary resettlement and livelihood restoration is based on the legal
framework for expropriation. The expropriation process of immovable property in Albania is governed by the
Law No 8561 dated 22. 12. 1999 “On Expropriations and. Temporary Takings of the Private Property for Public
Interest”. The law guarantees that the expropriation.of private property occurs for public interest only and
within a fair compensation process.

The Law on Expropriation regulates the procedure for expropriation of property for projects that are of public
interest, and the connected rights for real estate (immovable properties). The issue of public interest with
regards to the expropriation is reflected on the Law on Expropriations (No: 8561), article 8, point 8c and 8¢.
The construction of roads is in the domain of public interest. Prior to the start of the expropriation process, the
public interest of the Project shall be acknowledged by the Expropriation authority based on a legal justification
of the Project Proponent.

Land expropriation and resettlement in Albania may be undertaken by administrative bodies (“the expropriating
authority”) at two levels:

Municipalities (in cases when the affected property lies wholly within a municipality’s borders): the
municipal mayors or any designated municipal body act as the expropriating authority on behalf of the
municipality;

Albanian<Government (in cases when the affected property falls within the territory of two or more
municipalities): The Ministry of Infrastructure and Energy acts as the expropriating authority on behalf of
all central level authorities.

Other key institutions involved in the expropriation process are:

Immovable Properties Registration Office within the Ministry of Justice, the only public authority
competent for the registration of property titles and other real rights on immovable property on the basis
of legal documents proving ownership of immovable property, as well as the preparation, keeping and
administering immovable property registers, indicative registration maps and documentation, which certify
the right of ownership and other real rights on immovable property;

Municipal Cadastral Office, helps to prepare expropriation documentation in cases where cadastral zones
have not entered in registration system;

The general Directory of Legalizations within the Ministry of Infrastructure and Energy competent for
legalization of informal buildings / facilities without permits, with informal additions to the facility and
establishment.

According to the law, the owners of properties are to be compensated for their losses, mostly in monetary
terms. Compensation can be provided in the form of replacement property, if available, or in cash.

The expropriation - compensation price cannot be lower than the market value of the affected residential and
/ or non-Residential Properties (businesses). The price should be sufficient to acquire new, resettle and / or re
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- establish properties at other locations. The property value is assessed, and the compensation price is set in
accordance with the Methodology for assessment of for the market value of the property, which is issued by
the Ministry of Finance.

The expropriation is often not a straightforward process, and people generally need additional assistance to
be able to restore their living standards and improve them further. This becomes even more evident when the
affected population includes vulnerable groups. The most difficult cases involve those who do not possess a
legal title for the land ownership.

2.2.4 Expropriation Authority of the Project

The Expropriation Authority for the Project is the Government of Albania, specifically the Department of
Expropriation within Ministry of Infrastructure and Energy; In this case the Applicant is the Ministry of
Infrastructure and Energy, but it can be any ministry that conducts investments for public interest.

The steps involved in the expropriation procedure are described on the table below.

Table 2-3 Description of Expropriation Procedure Steps according to Albanian Legislation
Interested Institution, | =

Em
Request  for Fulfil of criteria provided by law,
Step 1 i.e ARA, and MIE especially the necessary documents
Ministry of
Infrastructure and
Step IT @)=Y "

that prove the expropriation needs;

expropriation  for

public interest;

Commission for expropriation at

(MIE) has to examine the request

and documents;

If the legal criteria are fulfilled the

MIE starts the expropriation

procedures;

If not, the request will be rejected;

Important: the fair evaluation of the

Ministry of

Infrastructure and
Step Energy .
I

Step . .

v Council of Ministers
Ministry of

Y =B/ Infrastructure and
Energy

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Agreement with the subjects about
expropriation;

Publication of the notice for the
expropriation;

Examine the suggestions and the
complaints of persons affected by
the process;

Prepare the draft decision for the
Council of Ministers;

Approve the decision of the
expropriation for public interest;
or
Reject the proposal to MIE with the
suggestion to review, if it is not in
conformity with the law;
Pay the compensation to persons
affected by the expropriation,
before the civil works begin;

properties;

The procedure must be followed
carefully and respecting the right of
the third persons to prevent the
complaint to the Court;

The expropriation it will be done for
the persons will accept with free will to
be compensated with the conditions
published.
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2.2.5 Cut-off Date

The Cut-Off Date is the date after which persons found to settle in the Project area are not eligible to Project
compensation or other resettlement benefits, while similarly immoveable assets or crops established after the
Cut-Off Date are not to be compensated.

The intent of the Cut-Off Date is to “freeze” eligible individuals or households and eligible properties thereby
avoiding opportunistic attempts at maximizing compensation through structures erected intentionally or crops
established on purpose. Potentially affected people need to be informed of the Cut- Off Date in order to
minimize potential claims related with eligibility. Where opportunistic and/or fraudulent attempts at maximizing
compensation are assessed as a significant risk, caution must be exerted in disclosing the Cut-Off Date.

As per the Albanian legislation the Cut-off Date is established with the Decision of Acceptance of the application
for the expropriation and the disclosure of the decision in public.media. The Cut-Off Date is established when:

The notification of intent of expropriation is delivered to affected owners where expropriation is applicable;
or

The census is completed.

2.2.6 Legal framework for cultural heritage protection

The Central Institution responsible for the conservation, protection, evaluation and management of cultural
assets in accordance with the provisions of the legislation in force is the Ministry of Culture (MC). Other
specialized institutions that operate and develop activities in the field of cultural heritage are: The National
Institute of Cultural Heritage; The National Institute for the Registration of Cultural Heritage; Regional Cultural
Heritage Directorates; The National Center of Traditional Activities; Institute of Cultural Anthropology and Art
Studies and the Institute of Archaeology. Local government units cooperate with the MC in performing the
functions for preservation and protection of cultural assets, according to the provisions of the law in force.

The basic legislation for protection of Cultural heritage is the Law No. 27/2018 “On Cultural Heritage and
Museum”. This law aims to preserve, protect, evaluate and administer national cultural heritage, museum
cultural heritage, landscapes, providing and preventing the illegal approaching of cultural objects.

Article 7 of the law defines that ‘the protection of cultural assets is the system of measures undertaken,
including legal initiatives aimed at harmonizing valuable practices to ensure the preservation of these assets
for public interest use.

Related to the project in term, article 134 of this law emphasize following:

1. In the case of major developments such as roads, highways, airports, ports, industrial works, new
residential centers, other works, as well as any transformation of the territory including state-owned
or private mining projects, before obtaining the respective permit according to the legislation in force
for territorial planning and development, the investor must obtain approval for the project from the
National Council of Material Cultural Heritage, according to the legislation in force.

2. Specialized institutions or licensed entities, according to the law in force perform control of the area
and prepare the relevant documentation. When the area contains significant archaeological,
ethnographic or trace of ancient or traditional architecture, the investor must change the project.

Other laws and by-laws related the protection of Cultural Heritage are presented below.

Law no.9490, date 13.3.2006 “On ratification of the Convention for the safeguarding of Intangible Cultural
Heritage”, Paris 2003

Law no.9806, date 17.9.2007 “For accession of the Republic of Albania in European Convention on the
Protection of the Archaeological Heritage"
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Law no.10 027, date 11.12.2008 “On the Accession of the Republic of Albania to the Convention for the
Protection of the Underwater Cultural Heritage”, Paris 2001

Article 96 of DCM no.671, date 29.07.2015 “On Cultural Heritage Sites and Objects" emphasizes following
aspects:

Any development, including maintenance and restoration, in cultural sites and monuments and in their
vicinity shall be conducted in accordance with the legislation in force.

The objects classified as cultural monuments (according to the classifications provided in point 1 of this
Article 96) shall be defined as protected area, in accordance with their architectural values, urban,
territorial and aesthetic suitability and with environmental conditions. The size of the protected area, rules
and its development conditions shall be determined in accordance with the relevant legislation on cultural
heritage.

If the size of protected area (as per the point 2 of this article 96) is not determined by laws or sub-legal
acts and the protected area is not yet been announced by the minister responsible for cultural heritage,
its continuous withdrawal shall not be less than 100 meters.

The Minister Order no. 297, date 31.07,2015, on Proclamation of Buffer Zone of Cultural Monuments;

The buffer Zone of the Cultural Monument is considered the surface of the territory, inside the borders of
property in which is located the Monument.

Point 2/b of this order emphasizes that in case that the border of the propriety, much/comply with the “Mark”
of the Cultural Monument object, the Buffer Zone.in rural areas is considered: The surface not closer than
100m of the territory around of the Monument.

2.3 Overview of_the Main  Relevant International Regulatory
Framework

2.3.3 The EU EIA Directive

The Environmental Impact Assessment (EIA) was introduced for the first time in Europe in 1985 by the EIA
Directive (85/337/EEC).and represents a key instrument for European Union environmental policy. The EIA
Directive of 1985 has been amended three times:

= Directive 97/11/EC brought the EIA Directive in line with the UN ECE Espoo Convention on EIAs in a
Transboundary Context. The 1997 Directive widened the scope of the EIA Directive by increasing the types
of projects covered and the number of projects requiring mandatory environmental impact assessment
(Annex I). It also provided for new screening arrangements, including new screening criteria (included in
Annex III) for Annex II projects, and established minimum information requirements;

= Directive 2003/35/EC sought to align EIA Directive provisions with the Aarhus Convention on public
participation in decision-making and access to justice in environmental matters; and

= Directive 2009/31/EC amended Annexes I and II of the EIA Directive, adding projects related to the
transport, capture and storage of carbon dioxide (CO2).

On 28 January 2012, Directive 2011/92/EU on the effects of public and private projects on the environment
was published in the Official Journal. Directive 2011/92/EU codifies Council Directive 85/337/EEC on the
assessment of the effects of certain public and private projects on the environment (EIA Directive) and its
associated amendments. Directive 2011/92/EU fully preserves the content of the acts being codified and does
no more than bring them together with only such formal amendments as are required by the codification
exercise itself.
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The scope of this Directive is to ensure that plans, programmes and projects likely to have significant effects
on the environment undergo an Environmental Assessment prior to their approval or authorisation. While
Annex I contain a list of projects for which the EIA is mandatory, Annex II defines those categories of projects
whose ESIA is optional and at the discretion of the community member states.

According to the Directive 97/11 EC, the proposed Project falls into Annex I, Category 7 (c) "Construction of a
new road of four or more lanes, or realignment and/or widening of an existing road of two lanes or less so as
to provide four or more lanes, where such new road or realigned and/or widened section of road would be 10
km or more in continuous length".

The EU Directive on Environmental Impact Assessment (EIA Directive® 2014/52/EU) defines the requirements
for assessment of potential adverse effects on the environment of some public and private projects that are
expected to have significant impact on the environment. The EIA is conducted prior to the issue of the
construction permit and approval for project implementation. The environmental impact may be the impact on
human beings or on biological diversity, on the quality of soil, water, air or other natural resources, on the
climate, or on the historical and cultural heritage, as well.as on the interaction between these elements. This
EU Directive has been transposed into legislation in the‘Republic of Albania. Thus, prior to requesting issue of
the construction permit or approval for the implementation of certain types of projects, it is mandatory to
conduct the EIA.

The public and other parties are to be consulted on the EIA as the consultation with the public is a key feature
of environmental assessment procedures.

2.3.4 Other Most Relevant,EU Directives
Other relevant EU Directives that will be taken into account are the following:

= Water Framework Directive establishing a framework for Community action in the field of water policy
(2000/60/EC)

= Directive on the assessment and management of flood risks (2007/60/EC) - Floods Directive

= Directive 2008/105/EC on environmental quality standards in the field of water policy(amending and
subsequently repealing Council Directives 82/176/EEC, 83/513/EEC, 84/156/EEC, 84/491/EEC,
86/280/EEC and amending Directive 2000/60/EC) establishes, among others: (1) limits on
concentrations in surface waters of 33 priority substances and 8 other pollutants (Annex I); (2) the
possibility of applying Environmental Quality Standards (EQS) for sediment and biota, instead of those
for water; (3) the possibility of designating mixing zones adjacent to discharge points where
concentrations of the substances in Annex I might be expected to exceed their EQS; and (4) a
requirement for Member States to establish an inventory of emissions, discharges and losses of the
substances in Annex I.

= Directive 2006/11/EC on Dangerous Substances lays down rules for protection against, and prevention
of, pollution resulting from the discharge of certain substances into the aquatic environment of the
Community.

=  Groundwater Directive 2006/118/EC established a regime which sets groundwater quality standards
and introduces measures to prevent or limit inputs of pollutants into groundwater.

= Directive 2012/18/EU on the control of major-accident hazards involving dangerous substances
(amending and subsequently repealing Council Directive 96/82/EC), obliges Member States to ensure
that operators have a policy in place to prevent major accidents.

5)Directive 2014/52/EU of the European Parliament and of the Council of 16 April 2014 amending Directive 2011/92/EU
on the assessment of the effects of certain public and private projects on the environment
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Environmental Noise Directive 2002/49/EC defines a common approach intended to avoid, prevent or
reduce on a prioritized basis the harmful effects, including annoyance, due to exposure to
environmental noise, including, among other, assessment methods for the noise indicators.

Directive 2000/14/EC on the approximation of laws of the Member States relating to noise applies to
equipment for use outdoors listed in Articles 12 and 13 and defined in Annex I of this Directive.

Directive 2008/50/EC 16 on ambient air quality and cleaner air for Europe;
Directive 2008/98/EC 18 on waste (Waste Framework Directive)

Habitats Directive 92/43/EEC aims to contribute towards ensuring biodiversity through the
conservation of natural habitats and of wild fauna and flora in the territory of the Member States.

Birds Directive 2009/147/EC relates to the conservation of all species of naturally occurring birds in
the wild state in the territory of the Member States.

Directive 2008/96/EC on road infrastructure safety management
Directive 89/391/EEC — Occupational Health and Safety

2.3.5 Relevant International'Multilateral Agreements

The International Agreements and Conventions are an important part of the environmental framework that
have to be taken into consideration in the current study.

The international policy results with the assignment of different. agreements and conventions related to
environmental and social issues are outlined below:

Bern Convention for the Protection of flora, wild fauna and nature environment of Europe, signed in
1995 and ratified by the GoA in 1999, ratified by the law 8294/1998.

CITES Convention on International Trade in Endangered Species of Wild Fauna and Flora, ratified by
the GoA in 2003.

Convention on Protection of Marine Environment and Coastal Area of Mediterranean Sea, ratified by
the law n0.8690/2000

Convention on Protection and use of water streams and international lakes
Convention of Biological Diversity (CBD) Rio de Janeiro, signed in 1996 and ratified by the GoA in 2004.

RAMSAR Convention on Wetlands of International Importance Especially as Waterfowl Habitat, to
which Albania is party since 1996.

Convention on Access to Information, Public Participation in Decision-Making and Access to Justice in
Environmental Matters (Aarhus, 1998), ratified by the law n0.8672/2000.

United Nations Convention to Combat Desertification (UNCCD) was ratified in 1999.

Convention on the protection of the Mediterranean Sea from pollution, and the Protocol on Specially
Protected Areas, was ratified in 1990.

Convention on the Conservation of Migratory Species of Wild Animals (CMS or the Bonn Convention)
ratified by the GoA in 2002.

ESPOO Convention (Finland) "On Environmental Impact Assessment in a Transboundary Context.”,
ratified by the law no 9478/2006.

United Nations Framework Convention on Climate Change (UNFCCC) ratified by the GoA in 2005.
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= Kyoto protocol to the United Nations Framework Convention on climate change 1998 ratified by
Albanian government 2004.

= Paris Agreement, United Nations 2015, ratified by the law no. 75/2016.

= Protocol on Strategic Environmental Assessment ratified by Albanian government at the end of 2004,
= The European Landscape Convention, Florence, 2000, ratified by the law 87/2016.

= International Convention on the Elimination of all forms of Racial Discrimination, New York, 7.03.1966

= National Convention on Economic, Social and Cultural Rights New York, 16.12. 1966, ratified by
Republic of Albania in 1991

= International Labour Organization Convention No. 155: Occupational Safety and Health, 1981, ratified
by the law no. 9147, date 30/10/1981.

= UNESCO Convention for the Safeguarding of the Intangible Cultural Heritage, 2003, ratified in 2006.

=  The UNESCO Convention on the Protection of the Underwater Cultural Heritage, 2001, ratified by the
law no.10 027, date 11.12.2008.

= EUROPEAN Convention "For the Protection of Archaeological Heritage", ratified in 2007.
2.3.6 EBRD Environmental and Sacial Policy

The EBRD is committed to promote “environmentally sound and sustainable development” in the full range of
its investment and technical cooperation activities. This Policy outlines how the Bank will address the
environmental and social impacts of its projects by defining the respective roles and responsibilities of both
EBRD and its clients in designing, implementing and operating projects in line with this Policy.

In order to translate this objective into successful practical outcomes, the EBRD has adopted a comprehensive
set of specific Performance Requirements (PR) that clients are expected to meet, covering key areas of
environmental and social impacts and issues. EBRD’s document “Environment and Social Policy” (the Policy)
and related Performance Requirements (PRs) detail the commitments of the Bank to promote environmentally
sound and sustainable development across the full range of its activities.

EBRD categorizes proposed projects as A / B / C based on environmental and social criteria to: (i) reflect the
level of potential environmental and social impacts and issues associated with the proposed project; and (ii)
determine the nature and level of environmental and social investigations, information disclosure and
stakeholder engagement required for each project, taking into account the nature, location, sensitivity and
scale of the project, and the nature and magnitude of its possible environmental and social impacts and issues.

Projects categorized by EBRD as “A” like the proposed one, require special, formalized and participatory
assessment processes.

In general, a project funded by the EBRD has to meet following EBRD's PRs that are presented more analytically
in the following table.

Table 2-4 EBRD Requirements

| No _ Name _______  Requirements __

PR1 Assessment and establishes the importance of integrated assessment to identify the
Management of environmental and social impacts and issues associated with projects,
Environmental and defines Environmental and Social Management System (ESMS),

Social Impacts and requires development and implementation of an Environmental and Social Action
Issues Plan (ESAP), which will constitute an integral part of the financing agreements,
obligation to carry out a comprehensive Environmental and Social Impact

Assessment (ESIA) (for projects type A),
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PR 2 Labour and working
conditions

PR3 Resource Efficiency
and Pollution
Prevention and
Control

PR4 Health and Safety

PR5 Land Acquisition,
Involuntary
Resettlement and
Economic
Displacement

PR 6 Biodiversity
Conservation and
Sustainable
Management of
Living Natural
Resources

Requirements

obligation to develop Environmental and Social Management Plan (ESMP),

obligation to establish, maintain and strengthen, as necessary, an organisational
structure that defines roles, responsibilities and authority to implement the
ESMS

obligation of the client to identify social and environmental risks associated with
its supply chain,

obligation of Monitoring, Reporting and Review during the complete Project
cycle.

promotes fundamental principles and rights of workers by requirement that the
client and third parties (contractors, sub-contractor) comply,

obligation of the client to document and communicate to all workers their rights,
promotes Non-Discrimination and Equal Opportunity for workers during the
complete Project cycle,

promotes workers organisations,

obligation to offer wages, benefits and conditions of work offered at least
comparable to equivalent employers in the relevant country/region and sector
concerned,

other issues of labour and working conditions

identify opportunities and alternatives for resource efficiency relating to the
project in accordance with GIP,

apply the appropriate pollution prevention and control methods, technologies
and practices (“techniques”),

avoid or minimise project-related greenhouse gas (GHG) emissions during the
design and operation of the Project.

apply other measures of resource efficiency and pollution prevention and control.

provide workers with a safe and healthy workplace, considering inherent risks in
its particular sector,

identify the health and safety risks and protection measures appropriate to the
stage, size and nature of the project in accordance with relevant substantive EU
Occupational Health and Safety (OHS) standards and GIP,

identify and assess project-related risks and adverse impacts to the health and
safety of the potentially affected communities,

develop protection, prevention and mitigation measures proportionate to the
impacts and risks in accordance with good international practice (GIP),

identify and implement other occupational and public health and safety issues
and measures.

avoid or, when unavoidable, minimise, involuntary resettlement by exploring
alternative project designs,

mitigate adverse social and economic impacts from land acquisition or restrictions
on affected persons’ use of and access to assets and land,

restore or, where possible, improve the livelihoods and standards of living of
displaced persons to pre-displacement levels,

improve living conditions among physically displaced persons through the
provision of adequate housing,

preparation of resettlement and project level policy instruments RAP and LARF,
the process and disclosure,

defines monitoring of the resettlement and livelihood restoration process,

defines other issues of importance for land acquisition and resettlement

protect and conserve biodiversity using a precautionary approach,

adopt the mitigation hierarchy approach, with the aim of achieving no net loss
of biodiversity, and where appropriate, a net gain of biodiversity,

promote GIP in the sustainable management and use of living natural resources,

defines critical habitat as most sensitive biodiversity features,

- IPF 5
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| No___ Name _________ Requirements
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defines legally protected® and internationally recognised? areas of biodiversity

value,

defines other issues and measures for protection of biodiversity and living natural

resources.
PR7 Indigenous Peoples not relevant to the Project.

PR 8 Cultural Heritage support the protection and conservation of cultural heritage,

adopt the mitigation hierarchy approach to protecting cultural heritage from

adverse impacts arising from the Project,

address relevant requirements as an integral part of the client’s overall
Environmental and Social Management System (ESMS) and/or the project’s

Environmental and Social Management Plan (ESMP),

identify if any cultural heritage is likely to be adversely affected by the project,
and consult with relevant authorities, experts, local communities and other
stakeholders as appropriate. The intensity of the study of cultural resources

should be adequate for characterising the potential impacts and issues,

avoid adverse impacts on cultural heritage during the design and site selection

phases, by exploring alternatives,

if impacts cannot be avoided, undertake studies and consultation to assess

potential impacts and, if necessary, the required changes in design,

define procedure for chance finds cultural heritage encountered unexpectedly

during Project,

defines other issues and measures for cultural heritage protection.

PR 9 Financial not relevant to the Project.
Intermediaries

PR 10 | Information stakeholder engagement is an integral part of their overall ESMS, the project’s
Disclosure and environmental and social assessment process and the ESMP,
Stakeholder conduct stakeholder identification in the Project preparation phase, by identifying
Engagement individuals or groups who are affected or likely to be affected, or may have an

interest in the Project,

identify individuals and groups that may be disproportionately affected by the

project because of their disadvantaged or vulnerable status,

develop and implement a SEP for Projects that are likely to have adverse

environmental or social impacts and issues,

establish an effective grievance mechanism, process or procedure to receive and
facilitate resolution of stakeholders’ concerns and grievances, in particular,

about the client’s environmental and social performance,

defines other issues regarding Project information disclosure and stakeholder

engagement.

This Project proposal falls under category "A” of the EBRD screening categorization as it is listed in Appendix
1, item 6. "Construction of motorways, express roads and lines for long-distance railway traffic; airports with
a basic runway length of 2,100 metres or more; new roads of four or more lanes, or realignment and/or
widening of existing roads to provide four or more lanes, where such new roads, or realigned and/or widened
sections of road would be 10 km or more in a continuous length” of the EBRD’s 2014 Policy document. As
such, the Project requires a special, formalized and participatory assessment process in compliance to the
EBRD’s comprehensive set of specific Performance Requirements (PRs) that it is expected to meet, covering

key areas of environmental and social impacts and issues.

The process should include:

5This PR is guided by the IUCN definition of “Protected Area”.

’Sites identified under international conventions or agreements, including, but not limited to, UNESCO Natural World
Heritage Sites, UNESCO Man-and-Biosphere Reserves and the Ramsar List of Wetlands of International Importance.
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= A comprehensive ESIA in compliance with PR 1 Environmental and Social Appraisal and
Management and PR 10 Information Disclosure and Stakeholder Engagement;

= ESIA should identify the main issues regarding Pollution Prevention and Control (PR 3);

= ESIA (while addressing PR 2 and PR 4) should identify the issues related to potential risks related
to community health, safety and security, as well as labour and working conditions;

= An assessment of involuntary resettlement issues according to PR 5 Land Acquisition,
Involuntary Resettlement and Economic Displacement;

= The sustainable use of the natural resources and the protection of biodiversity will have to be
considered as instructed by PR 6;

= An assessment of impacts on cultural heritage according to PR 8 Cultural Heritage.

PR 7 on indigenous people has been scoped out of the Project because no social and/or cultural group that is
distinct from dominant groups within Albanian society is expected to be affected by the Project.

PR 9 on financial intermediaries has been scoped out of the Project because no delegated responsibility for
environmental and social assessment, risk management and monitoring or overall portfolio management is
expected to be required for the Project.

2.4 Legislative gap analysis

According to the Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions, 2019 Communication on EU Enlargement
Policy, Albania shows some level of progress in the field of Environment and Climate Change . Limited progress
has been made in further aligning the policies and legislation with the acguis, in areas such as water
management and climate change and significant efforts are needed on their implementation and enforcement.
The report underlines the importance for improvement in.water and waste management, in Environmental and
Strategic Impact Assessment, in the national strategy and legislation on climate change, and in the initiation
to the development of the integrated National Energy and Climate Plans in line with the Energy Community
obligation.

Not proper and effective public participation and consultation in the decision-making process has been applied.
The existing national legislation is not. really applied on environmental liability, environmental crime and
environmental inspection.

Gaps of secondary legal framework.is hampering the establishment of an adequate process and assessment
of environmental liability for damage to the environment. The Law on ambient air quality needs to be properly
enforced and the current air quality monitoring network and practices to be aligned with EU standards. The
Environment agency should conduct regular monitoring of industries and installations, roads etc which
potentially emit large quantities of pollutants in the air. Further efforts are needed to rehabilitate the over 199
non-compliant landfills and dumpsites, and to start implementing separate collection of waste streams, increase
recycling and reuse, and start composting bio-waste. Capacities and financial instruments for the National
Protected Areas Agency remain very limited, with the Law forbidding its financial autonomy.

Floods remain a major hazard; however, no progress has been made on the transposition of the floods
directive.

Albania has achieved some level of preparation to climate change, but alignment with the EU
acquis is still limited. Some progress was made by ratifying the Kigali Amendment to the
Montreal Protocol. A national strategy on climate change consistent with the EU 2030
framework on climate and energy policies needs to be adopted and a National Energy and
Climate Plan in line with Energy Community recommendation has to be developed. No
specific administrative structure for handling climate change issues is in place. Further efforts should be made
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on emission standards for new cars and vans and related consumer information. Similar efforts are needed
regarding effort sharing, geological storage of CO2, and greenhouse gas emissions from land use, land use
change, and forestry.

The existing civil emergencies law and national plan are outdated and do not take into account recent
institutional and organizational changes. The new civil Protection Law under elaboration is not yet finalized.
There is very limited administrative capacity, and the envisaged creation of a civil protection agency has not
materialized.
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3. Project Description

3.1 Technical Description of the Road Corridor
3.1.1 General

The aim of the actual study and design work under this assignment is, among other, to prepare a conceptual
design for the preferred A-I Corridor in Albania, extending for about 318 km from Murrigan border crossing
with Montenegro in the northwest to Kakavije border crossing with Greece in the south, as part of the wider
TEN-T corridor that connects Trieste (ITA) with Kalamata (GRE).

Preparation of Conceptual Design for the preferred AIC option in Albania builds-up upon the previous design
work performed during the development of alternative options. The actual design work followed the earlier
assessment of proposed alternatives and the selection of preferred option, via Simplified Cost-Benefit Analysis
(CBA) and Multi-Criteria Analysis (MCA), and relevant approval of the draft Option Analysis report provided
officially by the Beneficiary in Albania (MIE/ARA) on May29%, 20109.

During the time period from January to May 2019, the design team has been working on optimising/refining
the initial designs and cost estimates for those AIC sections with no alternatives, namely sections 1, 2, 3, 4, 6,
7, 10, 11 and 12. Similar work for remaining sections/alternatives 5B, 5C, 9A-2, 9B-2 and 13A continued
through the month of June 2019, following the approval of draft Option Analysis report in.late May 2019. The
results of such work with associated drawings.and cost estimates are presented in this draft Conceptual Design
report (Interim).

It is noted that four (4) AIC sections are in different stages of development by the Government of Albania
(GoA), as presented below:

Section 8 (Fier bypass): This is a new section and actually under construction. The related works are
foreseen by GoA to be completed in 2019. This section has not been, therefore, considered further by the
Consultant in the option analysis and preparation of conceptual design for the preferred AIC option.

Section 12 (new Gjirokaster bypass): This section has an approved design by the Albanian Roads Authority
(ARA), which.was-made available to the Consultant and considered in the design and cost estimate for this
section.

Section 2 and 4: GoA has been recently considering the development and implementation of construction
works for these two sections through PPP.contracts. Both sections have already a preliminary and detailed
design respectively. The design team has produced its own design and cost estimation for section 2 by
considering, as much as possible, the available data obtained from the preliminary design prepared by a
potential PPP investor, while the preparation of the design for section 4 was based on the detailed design
approved by ARA in 2017. This was, however, revised by a potential PPP investor and his proposed changes
agreed by MIE/ARA. The Consultant has been therefore requested by MIE/ARA to consider in the design
for section 4 the final approved alignment of ongoing PPP project.

Therefore, as requested by the Beneficiary (MIE/ARA), the alignment for above sections 2, 4 and 12 is
considered by the Consultant as ‘fixed’. Sections 4 and 12 are completely new alignments, while section 2
requires mostly the doubling/upgrading of the existing 1x2 highway, Sh1 (Tirane-Shkoder). Complete new
alignments include also sections 5B and 10.

While, for sections 3, 6, 7, 9A-2, 11 and 13A and, partially, sections 1 and 9B-2, as reasonably proposed by
the Consultant and agreed with MIE/ARA, the study team has considered in the preparation of conceptual
design the doubling and/or upgrading of existing highways. However, except for section 3 (Milot-Thumane),
the asphaltic layers and most of existing structures along the above-mentioned sections, requiring the doubling
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and/or upgrading of existing highways, cannot be saved due to higher geometrical standards required for the
AIC.

The preferred option of the AIC in Albania is schematically presented in the map below. An overview of the
AIC sections and their respective lengths, design speeds and types of proposed interventions are summarized
in the following Table.
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Figure 3-1 Preferred option of the A-I Corridor in Albania, section names and lengths, design
standards and type of proposed intervention.

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information
only at the request of MIE. This document is not complete and does not represent an official submission by
IPF5 and its Consultants.) Page | 63



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA
IPF 5

Table 3-1 Overview of the AIC Sections

Length | Motorway/ | Proposed i Type of proposed
(km) express design intervention
road category
/4

New alignment +

Balldren

Murrigan 40.946 Motorway Category A | 120 doubling of existing 1x2
(Lezhe) lane highway.
Balldren New alignment +
2 Milot 16.19 Motorway Category A 120 doubling of existing 1x2
(Lezhe) | ;
anes highway.
Improvement of
3 Milot Thumane 13.455 Motorway Category A 120 existing 2x2-lane
highway.
4 Thumane Kashar 21.05 Motorway Category A° 120 New alignment.
5 B Kashar Lekaj 33.573 Motorway Category A | 120 New alignment.
Widening/improvement
5 C Lekaj Konjat 14.168 Motorway Category A 120 of existing 2x2-lane
highway.
Fier Widening/improvement
6+7 Konjat b 28.037 Motorway Category A | 120 of existing 2x2-lane
ypass highway.
Express Road
- (Primary New alignment (under
(8) Fier Bypass (22.185) Interurban Category B | (100) construction).
Road)
Fier Express Road
Pocem (Primary Doubling of existing
oA 2 bypass (Hekal) g0l Interurban Category B 120 1x2 lanes highway.
(Levan)
Road)

Pocem E;E;?ass U New alignment +
9B 2 Memaliaj 37.694 ry Category B | 80-110 doubling of existing 1x2
(Hekal) Interurban | ;

anes highway.
Road)

10 Memaliaj gtlizzzhl 20.143 Motorway Category A | 120 New alignment.

Subashi . Doubling of existing
11 Bridge Gj/Bypass 10.26 Motorway Category A | 120 1x2 lanes highway.
12 Gjiroka gy Glirokastef 9.70 Motorway Category A | 120 New alignment.

Bypass Bypass
13 A Gj/Bypass | Kakavije 23.79 Motorway Category A | 120 Doubling  of _existing

1x2 lanes highway.
Total AIC length (km): 295.907

It is noted that, by adding the length of Fier bypass (22.2 km) to the above figure of 295.9 km, the total length
of AIC in Albania becomes approx. 318 km.
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Due to different characteristics and type of proposed interventions, the design team has reasonably considered
to split the section 5B+C into two separate sections, namely section 5B and section 5C. Section 5B is completely
new alignment, while section 5C requires the widening/upgrading of existing 2x2 lanes highway, Sh4 (Durres-
Fier-border with Greece). Consultant also proposed merging together the AIC sections 6 and 7 into one single
section 6+47. This is because sections 6 and 7 have similar geometrical characteristics and proposed
interventions for both sections require the widening/upgrading of existing 2x2 lanes highway, Sh4.

Regarding the division of section 9 to two sub sections, it can be explained as follows:

= Section 9 is too long as one section, since 9A+9B since together they sum up to 26+37=63km,
something which would be difficult to finance.

= Secondly, the topography is quite different. Section 9A is totally flat (with a minor exception),
while 9B has a lot of bridges and tunnels. Due to the topography, Section 9B follows partly the
existing highway.

It is noted that the resulting lengths in some AIC sections have slightly changed due to the refining and
optimisation of previous designs prepared in 2018 during the development of alternative options. In section 1,
for instance, the change has moreover resulted from the need to avoid, as much as possible, the impact of
AIC alignment on the protected area of Buna river.

The Consultant has also carefully considered that several national roads as well as local/regional roads will be
affected to certain degrees by the construction of proposed new motorway/express road and, therefore, the
planning for new local/service roads was required. The extent, type and proposed connections of these roads
to the AIC and local road network - including the location, type and number of interchanges and
underpasses/overpasses, has been carefully investigated by considering the economic, technical and social
factors.

3.1.2 Description of the Road Corridor

The general road alignment characteristics for each section of the A-I Corridor in Albania being considered in
the preparation of conceptual design are presented below. More details will be presented in the PESIA.

3.1.2.1 Section 1: Murrigan,- Balldren (L=40.946 km)

Section 1 is designed as motorway category A according to Albanian Road Design Manual (2015) and TEM
Standards and Recommended Practice (2002). It lies almost 100% over flat terrains. The alignment has a total
length of 40.946 km, which can be divided into three distinct sub-sections.

First sub-section is.a completely new alignment and starts at the border with Montenegro (Sukobin/Murrigan).
It extends in east-west direction for about 14.5 km (south of national road to Murrigan, Sh41), until the
intersecting point with existing single carriageway highway Sh1 (Tirane-Shkoder), where the construction of a
diamond interchange is foreseen. The second sub-section involves the doubling/upgrading of exiting highway
Sh1 over a length of approx. 12.6 km (km 20.4 to km 33.0), which represents about 30% of the entire section
1. The last sub-section is again a new alignment and extends until the end of section 1 in Balldren (Lezhe).

Except for two short road sections in cut areas, totalling both approx. 300 m in length, the entire section 1 is
designed over embankments of varying heights using appropriate fill materials. The maximum and minimum
project elevations at asphalt level are 21.8 m above sea level (a.s.l.) at km 19.7 and 2.9 m a.s.l. at km 34.5
respectively.
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Figure 3-2 View of the second sub-section (approx. 12.6 km) of AIC section 1
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Figure 3-3 Schematic mappresentation of Section 1

The resulting proposal on route alignment along the first sub-section was achieved by trying to avoid the most
environmentally sensitive areas by closely cooperating with the environmental, hydrological, geotechnical, and
structure experts on viable solutions and possible mitigation measures. As a result of such cooperation, the
alignment was moved towards the north to minimise, as much as possible, the impact on the protected area
of Buna river with different categories of protection (according to relevant Albanian laws). Also, the location of
a new bridge over Buna river, foreseen from Ch. 84+450 to Ch. 8+850, has finally resulted in a reduced length
of 300m (from 700m to 400m). The proposed bridge structure can also allow the navigation of small touristic
boats, sailing potentially in the future between the Adriatic coast and Shkoder lake. Underpasses and service
roads for agricultural use and local access are also foreseen in several locations. The main design
characteristics of the AIC alignment in section 1 are presented in the Table below.

Table 3-2 Summary table - Main design characteristics in Section 1

Murrigan — Balldren (Lezhe) | Section1 |

Length (km) 40.946
Design category Motorway, category A
Design speed (km/hr) 120

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Murrigan — Balldren (Lezhe) | Section1

Proposed intervention New alignment + doubling of existing

highway
Tunnels (km) 0.00
Bridges (km) 1,21
Interchanges (pcs) 8

3.1.2.2 Section 2: Balldren-Milot (L=16.19 km)

The AIC alignment in section 2 is a combination of new alignment and doubling/upgrading of existing single
carriageway highway Sh1l into motorway standard category A according to Albanian Road Design Manual
(ARDM 2015) and TEM Standards and Recommended Practice (2002). The total length of Section 2 is 16.190
km.
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Figure 3-4 Schematic map presentation of Section 2

In follow up the recent PPP proposal and subsequent cooperation with the Beneficiary in Albania (MIE/ARA),
the Consultant has considered as *fixed’ the alignment of this section. The construction of new Lezhe bypass,
including a tunnel (ca. 1,000m long) under Renci mountain, new interchanges as well as improvement of
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existing ones, and provision of service roads (totalling 9,500 m) has been foreseen in the design of the PPP

proposal.

Figure 3-5 View of the second part (approx«13.2 km) of AIC section 2

The alignment along the initial 3.0 km is totally new, bypassing completely the city of Lezhe, until a new
interchange (trumpet) at the roundabout on existing highway Sh1. This part of section 2 also includes the
construction of the tunnel under Renci mountain. Conceptual design for the rest of Section 2 (ca. 13.2 km)
considers the doubling and upgrading of existing highway Sh1 (Tirane-Shkoder) until the existing interchange
(trumpet) with highway Al to Kosovo. Existing major bridges over Drini and Mati rivers, with lengths of 225m
and 625m respectively, are included in the design of new motorway but the construction of two new bridges
in respective locations, in parallel to the existing ones, is required for the provision of second carriageway.

The alignment of Section 2 is designed over road embankments of varying heights using appropriate fill
materials. The-maximum and minimum design elevations at asphalt level are 20.4 m a.s.l. at km 15.1 and 4.8
m a.s.l. at‘'km 3.9 respectively. It is noted that, during the preparation of conceptual design, several
improvements to the PPP design proposal were necessary to undertake. These improvements include the
number of interchanges, location of underpasses/overpasses, changes in longitudinal profile to respect the
minimum gradient (0.7%), extent of service roads, etc., which were aimed to better fulfil all the design and
safety requirements for motorway category A according to Albanian Road Design Manual (ARDM, 2015) and
TEM Guidelines (UNECE, 2002).

The main design characteristics of the AIC alignment in section 2 are presented in the Table below.

Table 3-3 Summary table - Main design characteristics in Section 2

Balldren (Lezhe)— Milot  Section2 |

Length (km) 16.19
Design category Motorway, category A
Design speed (km/hr) 120

. . New alignment + doubling of exist 1x2 lanes
Proposed intervention hi

ighway

Tunnels (km) 1.00
Bridges (km) 0.90
Interchanges (pcs) 3
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3.1.2.3 Section 3: Milot-Thumane (L=13.455 km)

Section 3 has a length of 13.455 km. It lies on flat terrain in the midst of quite productive agricultural areas
and with a lot of rural/urban settlements located on both sides of the route. A significant number of
uncontrolled housing/business developments have been stretched in a ribbon-like pattern with a lot of
uncontrolled entry/exits to the main highway, posing consequently a great risk to the safety of through traffic
and local users alike.
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Figure 36 Schematic map presentation of Section 3

This section starts north at Milot interchange (trumpet) with highway A1l to Kosovo and ends up in Thumane.
The alignment of Section 3 is designed to follow completely the existing dual carriageway highway Sh1 (Tirane-
Shkoder), which is furnished with a central median and emergency lane.

The existing dual carriageway highway Sh1 is partially constructed as an express road, but several important
road elements are either not properly designed, insufficient in number or missing at all, such as interchanges
underpasses/overpasses, safety fences, service roads and controlled entry/exit accesses. Therefore, in the
preparation of the conceptual design for this section, planned interventions by the Consultant has considered
primarily the closure of uncontrolled local entrances, provision of new service roads and improvement of
existing interchanges.
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Figure 3-7 View of the existing AIC section 3 (Sh1 Tirane-Shkoder)

The main design characteristics of the AIC alignment in section 3 are presented in the Table below.

Table 3-4 Summary table - Main design characteristics in Section 3

| Milot — Thumane ____[Section3 |
Length (km) 13.455
Design category Motorway, category A
Design speed (km/hr) 120
Proposed intervention Improvement of exist. 2x2-lane highway
Tunnels (km) 0.00
Bridges (km) 0.23
Interchanges 5

3.1.24 Section'4: Thumane-Kashar (L=21.05 km)

Section 4 (Thumane-Kashar) is a completely new alignment, extending in a north-south direction, with a total
length of-approx. 21.05 km. It starts north in Thumane, at the end of AIC Section 3, and ends up in Kashar
just after the new proposed interchange (cloverleaf) with existing dual carriageway highway Sh2 (Tirane-
Durres).

This section lies between the existing national highways F.Kruje-Vore (Sh52) and Tirane-Shkoder (Sh1). The
alignment intersects at km 9.0 with highway Sh52. The existing old single-track railway Vore-Shkoder is located
on the west of Section 4, whereas the other railway track Durres-Tirane intersects the AIC alignment near Ch.
20+270. Tirana's International Airport is situated on the east of this section and could be accessed through
the IC no.3 at Ch.14+440.

This section was awarded for construction in 2018 to a local investor through a PPP agreement with GoA. The
implementation of works according to this agreement is however suspended momentarily due to legal
litigations between the investor and Albanian authorities. It is noted that the earlier detailed design for section
3, as motorway category A according to Albanian Road Design Manual (ARDM, 2015), produced by ‘SPEA
Engineering’ consultants (Italy) and approved by ARA in 2017, has been considered with minor changes in the
PPP agreement.

Similar to section 2 above and, as agreed with the Beneficiary in Albania (MIE/ARA), the alignment for this
section is considered by the Consultant as a ‘fixed" section and subsequent work for the preparation of
conceptual design follows the approved design alignment of the PPP proposal.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Section 4 is designed over road embankments of varying heights by using adequate fill material from nearly
quarries of Kruje. Minimum and maximum design elevations at asphalt level are 9.2 m a.s.l. at km 2.1 and
63.4 m a.s.l. at km 20.4 respectively, whereas design elevations at the starting and ending points of Section 4
are 14.2 m a.s.l. and 61.4 m a.s.l. respectively.

In addition to several underpasses/overpasses and service roads for local access, the design of section 4
requires also the construction of 4 interchanges and 8 bridges, the longest of which is 400m.
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Figure 3-8 Schematic map presentation of Section 4 (PPP)

Main design characteristics of the AIC alignment in section 4 are presented in the table below.

Table 3-5 Summary table - Main design characteristics in Section 4

Thumane — Kashar  Sectiona

Length (km) 21.05

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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| Thumane — Kashar | Section4 |

Design category Motorway, category A

Design speed (km/hr) 120

Proposed intervention New alignment

Tunnels (km) 0.00

Bridges (km) 1.185

Interchanges 4

3.1.2.5 Section 5B: Kashar-Lekaj (L=33.573 km)

Section 5B is a completely new alignment, extending in a north-southwest direction, with a total length of
33.573 km.

The alignment of Section 5B starts in Kashar area, at the exit point of new proposed interchange (cloverleaf)
between the AIC Section 4 and existing Tirane-Durres highway (Sh2), and it ends up at the exit point of new
trumpet interchange in Lekaj (Kavaje) with existing dual carriageway highway, Sh4 (Durres-Fier-Gjirokaster).
Section 5B is designed as motorway category A according to Albanian Road Design Manual (2015) and TEM
Guidelines (2002).

The new motorway alignment follows initially a flat terrain, located on the right side of Limuthi river valley,
with an upward slope of 0.7%. Until Kus reservoir (Ch. 2+900) the alignment is designed over road
embankment (fill) with heights ranging from 5 to 6 m above the terrain level. From Kus to Allgjate village (Ch.
24900 to 5+200) the alignment continues through steep hilly terrains, requiring the construction of an 870 m
long tunnel from Ch. 44215 to Ch. 5+085. The longitudinal profile reaches a maximum gradient of 4% before
and after the tunnel. During the detailed design of the Tirana Bypass, which is ongoing at the time of writing
this report, adjustments to the alignment over this section may take place.

From Allgjate village (Ch. 5+200) the AIC alignment continues through moderately steep terrains along a
narrow river valley. An elongated trumpet-shape interchange between. the AIC Corridor and Tirana Bypass
motorways is foreseen at Ch.. 7+870. The final form of this interchange will be determined as part of the Tirana
Bypass detailed design, which is ongoing at the time of writing this report.

The alignment of Section 5B continues in a southwest direction along the right side of Erzeni River valley (from
Ch. 8+700 to Ch. 9+900), with varying terrain elevations from 71.2 a.s.l. to 63.7 m a.s.l. Three consecutive
bridges over this river with lengths of 200m, 220m and 250m are foreseen in the conceptual design (Ch. 94+990
- 10+190; Ch. 10+885 - 11+105; and, Ch. 11+450 - 11+700).

The alignment of Section 5B follows from Ch. 134000 to 174200 the valley of Peze River. A diamond-type
interchange is foreseen at Ch. 13+010 between the AIC motorway and existing 1x2 lanes national road, Sh56
(Tirane-Durres). From this point to the next interchange (diamond type) at Ch. 16+845 the alignment has a
north-south direction, extending over flat terrains through the valley of Peze River - a tributary to the major
Erzeni River — beside the village of Maknor and in parallel to the local road to Peze, both located on the east
side of AIC route.

The design of new motorway from Ch. 13+010 to 16+845 presents a low upward slope of less than 1% and
is constructed over gentle cut and fill areas.

-------------------------------------------------------------------------
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Figure 3-9 Schematic map presentation of Section 5B

After the interchange at Ch. 16+845, the alignment of Section 5B turns toward the southwest direction, passing
through steep hilly terrain. The highest terrain elevation is 318.22 m a.s.l. and observed in Ch. 184+900. Here
the design of the new motorway presents an upward gradient of 4%, passing through several cut and fill areas,
over two bridges and through a tunnel with a length of 1,680m. Starting in Ch. 19+800, the AIC alignment
slopes down towards the ending point of Section 5B in Lekaj through a series of hills and depressions, requiring
the undertaking of engineering measures in cut and fill areas and the construction of several bridges over small
rivers and streams. A'Cut & Cover’ structure with a length of 250m is foreseen from Ch. 214565 to Ch. 21+815,
while the construction of a 450m-long tunnel is required from Ch. 30+670 to Ch. 31+120.

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information
only at the request of MIE. This document is not complete and does not represent an official submission by
IPF5 and its Consultants.) Page | 74



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA
IPF 5

From the interchange in Peze (Ch. 16+845) to the ending point of Section 5B in Lekaj (Ch. 33+573), the
alignment passes mostly through a rugged and steep terrain with almost no inhabited settlements. The flatter
terrains are observed along the valley of Darsi River (Ch. 26+500 to Ch. 30+400) and in the ending part of
Section 5B (Ch. 31+100 to Ch. 33+573).

The main design characteristics of the AIC alignment in section 5B are presented in the Table below.

Table 3-6 Summary table - Main design characteristics in Section 5B

Kashar —Konjat (Lushnje Section 5B

Length (km) 33.573

Design category Motorway, category A
Design speed (km/hr) 120

Proposed intervention New alignment
Tunnels (km) 3.00

Bridges (km) 1.75

Interchanges 5

3.1.2.6 Section 5C: Lekaj-Konjat (L=14.168 km)

Section 5C has a length of 14.168 km. The conceptual design for this section considers the widening and
upgrading of the existing 2x2-lane highway.Sh4 to motorway category A according to Albanian Road Design
Manual (2015) and TEM Standards and Recommended Practice (2002).

Section 5C starts in the north at a new trumpet interchange in Lekaj (Kavaje) with the existing dual carriageway
highway (Sh4) and ends up in Konjat. The existing highway connects Durres city with other cities in southern
Albania until the border with Greece (Kakavije). The highway lies on flat terrain, extending over quite
productive agricultural areas, mostly located on the west side of the route.

D 4 Ry _ z L e

Figure 3-10 View of AIC section 5C

The AIC route follows mostly the alignment of existing dual carriageway highway, Sh4. This later is furnished
with a narrow central median and paved strip on both carriageways, but no emergency lanes are provided. It
is also noted that, although the existing highway Sh4 has been partially constructed as interurban primary road
category B (‘express road’), several important road elements are either not properly designed, insufficient in
number or missing at all, such as interchanges, controlled accesses, safety fences, service roads, etc. The old
single-track railway line follows the existing highway (Sh4) in parallel, on the east side of it.
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Figure 3-11 Schematic map presentation of Section 5C

As a result of above circumstances, planned interventions by the Consultant during preparation of conceptual
design for this section, has primarily considered the widening and upgrading of existing highway Sh4 into
motorway standard, category A. This implies among other the provision of emergency lanes, improvement of
vertical alignment, closure of uncontrolled accesses, provision of new interchanges, service roads, etc. The
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Consultant has considered to keep in the design for section 5C the existing bridge over Shkumbin River (300m).
In this regard, a limited improvement of the bridge deck, the actual bridge cross-section becomes compliant
with the requirements for interurban primary road category B (express road) according to the Albanian Road
Design Manual (ARDM 2015).

It is noted that the longitudinal profile of the new motorway changes completely from the actual profile of
existing highway Sh4. This is due to higher design requirements to assure better drainage of surface waters
through the provision of a minimum gradient of 0.7% in the longitudinal profile. Due to such requirement, as
in other AIC sections requiring the widening and upgrading of existing highway (except for section 3), the
asphalt layers and structures cannot be saved.

The design of Section 5C proposes the construction of new interchanges at Ch. 5+300 (trumpet type), that
provides connection to existing highway Sh7 to Elbasan, and Ch. 8+120 (diamond type) at the intersection
with national road Sh57 to Divjake on the Adriatic coast. While; the existing interchange in Gose at Ch. 2+380
is redesigned into a diamond shape interchange. In addition to the interchanges, five (5) overpasses are
foreseen in the conceptual design. The above structures, together with the provision of an intense network of
service roads, are aimed to assure proper connection of local settlements to the.new motorways and adjacent
land properties.

The main design characteristics of the AIC alignment in section 5C are presented in the Table below.

Table 3-7 Summary table - Main design characteristics in/Section 5C.

Kashar —Konjat (Lushnje) | Sectionsc

Length (km) 14.168

Design category Motorway, category A
Design speed (km/hr) 120

Proposed intervention New alignment
Tunnels (km) 0.00

Bridges (km) 0.30

Interchanges 3

3.1.2.7 Section 6+7: Konjat-Fier bypass (L=28.037 km)

Section 647 has a length of 28.037 km. Similar to sub-section 5C, this section is considered by the Consultant
as a ‘fixed’ section. This is inline with the proposed approach by the Beneficiary (MIE/ARA). As a result, the
conceptual design for this section considers the widening and upgrading of existing 2x2-lane highway Sh4 to
motorway category A according to Albanian. Road Design Manual (2015) and TEM Standards and
Recommended Practice (2002). The issues, assumptions and design challenges faced in section 6+7 are quite
similar to those described in section 5C.

This section lies in the midst of vast agricultural areas (Myzeqe fields), which are located on both sides of the
AIC route. Some of these fields.may be subject to flooding during torrential rains.

The horizontal alignment of Section 6+7 follows in general the existing 2x2-lane highway Sh4. A few exceptions
are made however in the following three locations with a combined length of about 6.1 km (or about 21.8%
of the entire section). These are completely new alignments and aimed to improve the design parameters as
well as avoid additional requirements for expropriation.

The AIC vertical alignment in longitudinal profile changes almost completely from the actual levels of existing
highway Sh4. This is due to higher design requirements to assure a better drainage of surface waters through
the provision of a minimum gradient of 0.7% in the longitudinal profile. Therefore, as in other AIC sections,
requiring the widening and upgrading of the existing highways (except for section 3), the actual pavement
construction of existing highway cannot be saved.
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Figure 3=12 Schematic map presentation of Section 6+7

Section 647 intersects at Ch. 144300 with national road Fiershegan-Divjake, where an interchange (diamond
type) is planned in the conceptual design. Another 4 interchanges are foreseen at Ch. 1+460, Ch. 5+300, Ch.
94300 and Ch. 21+250. The interchanges located at Ch. 5+300 (diamond type) and Ch. 9+300 (trumpet type)
provide the connection of Lushnje city with the bypass (part of section 6+7), in the north and west respectively.
The later interchange is also connected with the national highway Sh72 to Berat and Corovode.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Figure 3-13 View of Section 6+7

In addition to 5 interchanges, the conceptual design of section 6+7 includes also 8 underpasses and 3
overpasses. These structures, together with the provision of an intense network of service roads, are aimed to
assure an adequate connection of local settlements to the new motorway and adjacent properties.

Due to the absence of rivers, no.major bridges in Section 6+7 are required. A short bridge of about 30 m long
is located at Ch. 22+980 to 234010, while another one serving as a railway underpass (ca. 45 m long) is
foreseen at Ch. 8+965 to 9+010. The need for the crossing of drainage and irrigations channels is achieved
through the planning of an appropriate number of box culverts.

The main design characteristics of the AIC alignment in section 6+7 are presented in the Table below.

Table 3-8 Summary table - Main design characteristics in Section 6+7.

Konjat — Fier Section 6+7

Length (km) 28.037

Design category Motorway, category A

Design speed (km/hr) 120

Proposed interventlon \r/‘\.lidening/improvement of exist. 2x2-lane
ighway

Tunnels (km) 0.00

Bridges (km) 0.075

Interchanges 5

3.1.2.8 Section 8: Fier bypass (L=22.185 km)

Section 8 has a total length of 22.185 km. This section is under construction and, as agreed with the Beneficiary
(MIE/ARA), is considered as a *fixed’ section and excluded from the design scope of the Consultant.

The new Fier bypass is designed as interurban primary road category B (‘express road’) according to Albanian
Road Design Manual (2015) and the ongoing works are scheduled for completion in 2019.
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Figure 3-14 Schematic map presentation of Section 8

3.1.2.9 Section 9A-2: Fier bypass (Levan)-Pocem (L=26.901 km)

Section 9A-2 has a total length of 26.901 km and the proposed AIC alignment follows almost completely the
existing single carriageway highway (national route Sh4), extending from Levan to the end of this section in
Pocem (Hekal).

The alignment starts at the end of new Fier bypass (Levan), at the interchange with existing motorway Al to
Vlore. It follows the gentle plains located on the right side of Vlosa River valley. Most of the rural settlements

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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are found to the north of the AIC alignment, along the bottom part of a range of low to medium height hills at
a distance of a few kilometers from the route. Only a few villages are located in close vicinity and on both sides
of the alignment.

The conceptual design of Section 9A-2 assumes the doubling (left side) and upgrading of the existing 1x2 lanes
national highway Sh4 into primary interurban road (‘express road’) category B according to Albanian Road
Design Manual (2015), while also respecting the relevant requirements of TEM Standards and Recommended
Practice (2002). The design of the new ‘express road’ necessitates the construction of road embankments of
varying heights, but still below 9.0 m, with rising and declining gradients ranging from 1% to 2% in the
longitudinal profile.

The study team has included in the conceptual design a proposal for the interchange solution in Levan, which
considers the future development of the A-I corridor in Albania. The proposed interchange assumes the
connection between two motorways, namely the motorway Al to Vlere and the future A-I Corridor. This
interchange has an elongated Trumpet-shape and is provided with appropriate lengths of exit and entry ramps
in all traffic directions, including the connection with the existing road network (Sh8). It is therefore strongly
advised to protect the area that will be likely occupied in the future by this interchange free of any construction
(no building permits).

Figure 3-15 Schematic map presentation of Section 9A-2

Shortest distances from the AIC route to Vlosa river are observed in three locations, namely at km 9.5 in a
distance of about 500 m, at km 22 (after Selishte village) in a distance of about 540 m and at the end of
Section 9A-2 in a distance of about 300 m.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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The main design characteristics of the AIC alignment in section 9A-2 are presented in the Table below.

Table 3-9 Summary table - Main design characteristics in Section 9A-2,

Fier Bypass (Levan) — Pocem | Section 9A-2

Length (km) 26.901

Design category Interurban Primary Road, category B (express

road)
Design speed (km/hr) 120
Proposed intervention Doubling of existing 1x2 lanes highway
Tunnels (km) 0.00
Bridges (km) 0.34
Interchanges 7

3.1.2.10 Section 9B-2: Pocem-Memaliaj (L=37.694 km)

Section 9B-2 has a total length of 37.694 km. The AIC.alignment extend over hilly/mountainous terrain that is
located on the right side of the Vjosa River. The design of section 9B-2 assumes both new alignment and
doubling of existing 1x2 lanes national highway Sh4 into primary interurban road (‘express road’) category B
according to Albanian Road Design Manual (2015). The design speed considered in the conceptual design for
this section ranges from 80 km/hour to 110 km/hour. The minimum horizontal radius is 250m, while the
maximum gradient reaches up to 6%.

In many locations the improvement of the existing route requires the adoption of new variants as well as the
construction of several bridges, tunnels and cut and cover structures. The new alignment can follow the existing
highway Sh4 only for a total length of about 13 km, whereas.the remaining part of it requires new alignment
of about 24.7 km.

Again, as in other sections of the AIC in Albania, the provision of new interchanges (mostly diamond-shape),
underpasses/overpasses and service roads for agricultural use and local access is foreseen in several locations.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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IC alignment in section 9B-2 are presented in the Table below.

Table 3-10 Summary ta design characteristics in section 9B-2

Pocem — Memaliaj | Section 9B-2

Length (km) 37.694

Design category ig;zr)urban Primary Road, category B (express

Design speed (km/hr) 80-110

Proposed intervention N_ew alignment + doubling of existing 1x2 lanes
highway

Tunnels (km) 3.05

Bridges (km) 4.754

Interchanges 8
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3.1.2.11 Section 10: Memaliaj-Subashi Bridge (L=20.143 km)

Section 10 has a total length of 20.143 km and is completely new alignment. This section is designed as
motorway category A according to Albanian Road Design Manual (2015) and TEM Standards and
Recommended Practice (2002).

The proposed AIC alignment in Section 10 extends over the right side of the Vlosa and Drinos rivers. The
terrain is hilly/mountainous, but still allowing enough space for the construction of a motorway Category A
without incurring major additional costs for the construction of structures. Moreover, except for a few rural
settlements, the areas along the route has a very low density of settlements.
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Figure 3-18 Schematic map presentation of Section 10

Figure 3-19 View of terrain at the start of AIC section 10 (left side).

The construction of a trumpet interchange at Ch. 7+520 and new bridge over the Vjosa River (ca. 300m long)
are required to provide access to Tepelene town as well as new link with national road Sh75 to Permet. The
bridge connection to this interchange is achieved through an underpass (9.1x5.0m) located in Ch. 6+390.
Another bridge over the Vlosa River (ca. 220 m long) is also required from.Ch. 9+935 to 10+155, near to the
old metallic Shpregel system bridge of Dragoti (with limited long-life capacity) over the national road Sh75 to
Permet.

From this point until the end of Section 10 (Subashi bridge), which represents the second half of this section,
the alignment continues along the right side of Drinos River (a branch of Vjosa River). The topography and
terrain features are quite similar to those in the initial part of AIC route from Memaliaj to Tepelene town. The
construction of a new bridge (ca. 425 m long) over the Drinos River is required from Ch.19+420 to Ch.19+845
just beforethe end of Section 10 (close to existing Subashi Bridge).

The construction of three short tunnels, totaling 1.52 km, is required in a few hilly areas, located at Ch. 5+170
to Ch. 6+100 (0.93 km), Ch. 10+330 to Ch. 10+720 (0.39 km) and Ch. 18+830 to Ch. 19+030 (0.2 km)
respectively.

In addition to above major structures, in order to achieve the required design parameters, the alignment of
Section 10 requires also the construction of a number of retaining walls (in several cut and fill areas) and box
culverts. These walls are mostly planned for in Ch. 4+500 to 44800, Ch. 5+000 to 5+200, Ch. 6+200, Ch.
114600, Ch. 12+600 to 13+300,.Ch. 14+000 to 144700, Ch. 15+400 to 16+200, Ch. 17+600, Ch. 194200,
etc. In addition to interchanges, the provision of several underpasses/overpasses and minor service roads of
limited extent for agricultural use and local access is also foreseen at adequate locations.

Main design characteristics of the AIC alignment in section 10 are presented in the table below.

Table 3-11 Summary table - Main design characteristics in section 10

Memaliaj — Subashi Bridge Section 10

Length (km) 20.143
Design category Motorway, category A
Design speed (km/hr) 120

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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| Memaliaj — Subashi Bridge [ Section10 |
Proposed intervention New alignment
Tunnels (km) 1.525
Bridges (km) 0.645
Interchanges 2

3.1.2.12 Section 11: Subashi Bridge-Gjirokaster bypass (L=10.26 km)

Section 11 has a total length of 10.260 km and its alignment extends primarily in a north-south direction. In
contrast with the two previous AIC sections, this section lies on a flat plain located on the left side of Drinos
River. Section 11 cuts across the valley by following completely the alignment of existing highway Sh4. A few
rural settlements are located along the AIC route, mostly on the west side of it.

The conceptual design for this section considers the doubling/upgrading of highway Sh4 to motorway category
A according to Albanian Road Design Manual (2015) and TEM Standards and Recommended Practice (2002).

The new motorway is almost entirely constructed .over fill embankments of different heights. Only a short
section, located on the left of the alignment with a length of approx. 0.1 km (Ch. 2+900 to Ch. 3+000), is
designed in cut area on a hill slope.

L

Figure 3-20 View of AIC Section 11
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Figure 3-21 Schematic map presentation of section 11

The closest distances, measured between the banks of Drinos river and the edge of motorway embankment,
vary from a few meters (Ch. 1+000 to Ch. 1+100) to 30 m (Ch. 0+000 to Ch. 0+400; and Ch. 3+000 to Ch.
3+500).

The motorway design includes the provision of three interchanges, several overpasses and service roads, which
provide adequate access to the local villages and land properties. Moreover, the interchange in Kardhiq located
at Ch. 6+800 (diamond shape) provides the connection with new highway to Sarande city.
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The proposed design for Section 11 considers the existing Kardhiq Bridge, which has a length of 270m (from
Ch. 6+330 to Ch. 6+600), but the construction of a similar bridge, in parallel to it, is required for the second
carriageway.

Main design characteristics of the AIC alignment in section 11 are presented in the Table below.

Table 3-12 Summary table - Main design characteristics in section 11.

Length (km) 10.260

Design category Motorway, category A

Design speed (km/hr) 120

Proposed intervention E_oubling/upgrading of <existing . 1x2 lanes
ighway

Tunnels (km) 0.00

Bridges (km) 0.30

Interchanges 3

3.1.2.13 Section 12: Gjirokaster bypass (L=9.7 km)

This section has a total length of 9.700 km. The bypass alignment extends over almost flat terrain and its
construction is aimed to releave the city’s road network from the through traffic. Section 12 is a completely
new alignment, located on the opposite side of the Drinos River, that bypasses the town of Gjirokaster. The
medieval city of Gjirokaster, a site protected by UNESCO, is located on the west of Section 12.

A number of rural settlements_ are located on the east, at a relatively small distance from the AIC route. All
these villages are connected in an east-west direction with Gjirokaster city through the regional road to Valare,
which crosses in a wide angle the alignment of Section 12. This road is.connected to the new motorway by a
proposed interchange (half cloverleaf) at Ch. 3+950. Two other interchanges (trumpet shape) are planned at
the beginning and end of Section 12, which are both linked to the existing national highway Sh4.

In addition to thesinterchanges, the conceptual design provides for the construction of a few underpasses,
aimed to provide adequate access to the local villages and land properties, as well as the construction of 5
new bridges.

For this section there is already an approved detailed design by ARA for the motorway (category A) that fulfils
the requirements of Albanian Road Design Manuals (2015). Since it is basically considered as a ‘fixed’ section,
except for a minor design improvement, the design team did not perform further activities.

The length of Gjirokaster bypass, as presented in the detailed design by ARA, is approx. 10.4 km. However,
for design purposes under this assignment, the design team has excluded the last 500 m from the existing
detailed design and included it in the forthcoming Section 13A to Kakavije (border crossing point with Greece)
and the end of AIC in Albania.

The alignment of section 12 is designed over road embankments with different height.

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information

only at the request of MIE. This document is not complete and does not represent an official submission by
IPF5 and its Consultants.) Page | 88



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

- IPF 5

2 Sche ic map presentation of section 12

Main design characteristi alignment in section 12 are presented in the table below.

Table 3-13 Summa esign characteristics in section 12,

Gjirokaster Bypass Section 12

Length (km) 9.700

Design category Motorway, category A
Design speed (km/hr) 120

Proposed intervention New alignment
Tunnels (km) 0.00

Bridges (km) 0.685

Interchanges 3
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3.1.2.14 Section 13A: Gjirokaster-Kakavije (L=23.79 km)

Section 13A has a total length of 23.79 km. The proposed AIC alignment starts at the end of Gjirokaster Bypass,
near to Dervican village, and ends up in Kakavije at the border crossing with Greece. It follows in most of its
part, the existing single carriageway highway (Sh4), located on the west side of Drinos river.

The hhighway Sh4 is almost entirely free from uncontrolled ribbon development except for a limited number
of buildings (petrol stations, warehouses, etc.).

The conceptual design of section 13A considers mostly the doubling/upgrading of existing highway Sh4 to
motorway category A according to Albanian Road Design Manual (2015) and TEM Standards and
Recommended Practice (2002). However, due to legal requirements vide a minimum distance (as buffer
zone) from the existing cultural monuments, in three locations th alignment is shifted away from the
existing highway, totaling approx. 2.2 km in length.

agricultural fields are forese ative 13A does not require the construction of major structures except
for a limited number of small't and culverts.

Due to design requirements, the AIC alignment lies on fill embankments of low to medium height. The
maximum embankment height is about 11.4 m above the ground level and located in Ch. 9+900.

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information

only at the request of MIE. This document is not complete and does not represent an official submission by
IPF5 and its Consultants.) Page | 90



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA

------------------------------------------------------------

.....

Gjirokaster Bypass — Kakavije | Section 13A
Length (km) 3.790

Design category otorway, category A

Design speed (km/hr) 120

Proposed intervention E_oubling/upgrading of existing 1x2 lanes
ighway

Tunnels (km) 0.00

Bridges (km) 0.19

Interchanges 4

3.1.2.15 Summary table - Main design characteristics of the AIC sections in Albania.

The main conceptual design characteristics of all AIC sections in Albania are presented in the summary table
below.
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Table 3-15 Summary table - Main characteristics for all AIC sections in Albania.

Sections Length Design Proposed Tunnels Bridges Interchanges
(km) speed intervention (km) (km)
 (km/h I e

1 (Murrigan - | 40.946 120 new alignment and | 0 1,21 8
Balldren doubling of existing
(Lezhe)) road.
2 (Balldren | 16.190 120 New alignment and | 1.00 0.90 3
(Lezhe)-Milot) doubling of exist 1x2

lanes highway
3 (Milot- | 13.455 120 Improvement of exist. | O 0.23 5
Thumane) 2x2-lane highway
4 (Thumane- | 21.050 120 New alignment 0 1.185 4
Kashar)
5B (Kashar- | 33.573 120 New alignment 3.00 1.75 5
Lekaj)
5C (Lekaj- | 14.168 120 New alignment 0 0.3 3
Konjat)
6&7 (Konjat-Fier | 28.037 120 Widening/improvement .| 0 0.075 5
bypass) of . exist. 2x2-lane

highway
8 (Fier Bypass)* | 22.185
9A2 (Fier | 26.901 120 Doubling “of existing | 0 0.34 7
Bypass-Pocem) 1x2 lanes highway
9B2 (Pocem- | 37.694 80-110 New ' alignment + [.3.05 4.754 8
Memaliaj) doubling of existing 1x2

lanes highway
10 (Memaliaj- | 20.143 120 New alignment 1.525 0.645 2
Subashi Bridge)
11 (Subashi. | 10.260 120 Doubling/upgrading of | 0 0.3 3
Bridge- existing . 1x2 * lanes
Gjirokaster highway
bypass)
12 (Gjirokaster | 9.700 120 New alignment 0 0.685 3
bypass)
13A (Gjirokaster | 23.790 120 Doubling/upgrading of | 0 0.19 4
bypass- existing 1x2 lanes
Kakavije) highway

By adding the length of Fier bypass/(22.185 km) to the above figure of 295.907 km, the total length of AIC in
Albania is approx. 318.092 km.

3.2 Design speed and elements of the Corridor

For the needs of this study and in respect to earlier recommendations, the Albanian Road Design Manuals
(ARDM, 2015) and TEM Standards and Recommended Practice (UNECE-Third Edition, February 2002) were
used. This follows the ToR and the Beneficiary’s requirements.

In order to unify the different standards used in the past, the Consultant’s team proposed to design the new
AIC in Albania as a Category A motorway with design speed of 120 km/hr (according to ARDM, 2015) for most
of its part. However, it is agreed in principle to use the best technical parameter(s) in case of discrepancy

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information

only at the request of MIE. This document is not complete and does not represent an official submission by
IPF5 and its Consultants.) Page |92



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA
-IPF 5

between the TEM and ARDM requirements (e.g. with respect to the minimum/maximum gradients, minimum
horizontal radii in curves, etc.).

It is also noted that the study team has applied a lower design standard for two AIC sections in Albania,
sections 9A-2 and 9B-2. According to the Albanian Road Design Manual (ARDM 2015, Vol.2), the lower design
standard refers to ‘Primary Interurban Roads’ category B, known in many EU countries as ‘express roads’, with
at least two lanes per direction and design speeds ranging from 70 to 120 km/hour. For the purposes of the
present study and in order to be compliant with the TEM requirements, the minimum design speed considered
for such roads is 80 km/hour.

As agreed with the Beneficiary (MIE/ARA) in Albania, the Consultant has applied the best technical
parameter(s) in case of discrepancy between the TEM and ARDM requirements. The Table below provides
highway cross section characteristics while the main design parameters considered for the preparation of
conceptual design for all AIC sections in Albania will be presented in more details in the PESIA.

Table 3-16 Highway cross section characteristic in‘the conceptual design of AIC in Albania.

Parameter Minimum values

Carriageway lanes (width) 2x 3.75 m (same)
Emergency lane (width) 3.00 m (hard strip = 1.75 m)
Edge strip between the traffic lane
and emergency lane or hard strip

0.25 m (same)

Median width 2.6 m(2.5m)

HIGHWAY CROSS SECTION Hard strip (inner) width 0.7m (0.5m)
Emergency lane + shoulder width 4.5m (3.25m)
Vertical clearance 5.0 m

The equivalent trafficload calculation
shall be made with the reference axis | 115 kN
of 115 kN load

Considering the requirements of TEM standards, the study team also estimated the minimum distances
between rest'and service areas along the AIC in Albania, which are 15 km and 30 km respectively. It is noted
that lay-bys are not required for motorways, but necessary to be provided (at suitable distances) for interurban
primary roads, category B (express roads), as in the case of sections 9A-2 and 9B-2.

3.3 Interchanges

According to TEM Guidelines and Recommended Practice (UNECE, Third Edition, February 2002) for
motorways/express roads, the interchanges are grade-separated intersections and they consist of the principal
carriageways and slip roads. The choice of layout is based upon the criteria of simplicity, uniformity, regularity
and economy. The form of selected interchanges is influenced by the topography, volume and composition of
traffic, and type of intersecting roads.

The location of interchanges in the conceptual design for the AIC has been made by considering factors such
as trip length, size of the urban area, predicted traffic volumes, cost of Interchange construction, congestion
control and possibility of advanced signing.

Main types of intersecting roads include:
Interchanges between motorways;
Interchanges between motorway and all-purpose roads.

Some examples of the main types of interchanges that are considered for the corridor in Albania are presented.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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1. Type "A”- "Diamond” shape: Intersection of AIC with all-purpose roads.

s “"A"” (diam

ith @ motorway (or express roads) and all-purpose
etrical shapes consisting of: B1) compact shape

nd) interchange
2.
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Figure 3-27 Typical layout of Type “"B2"” (elongated trumpet) interchange
3. Type "C”- “Half Clover Leaf” shape: Intersection of AIC with all-purpose roads.
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Figure 3-28 Typical layout of Type “C" (half cloverleaf) interchange

4, Type "D” - “Clover Leaf” shape: Intersection of AIC with a motorway (or express roads) and other
categories of highways.
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a
Figure ical layout w er leaf) interchange
The number and type c hanges propc or ea tion of the A-I corridor in Albania is

presented in the table belc

Table 3-17 Proposed interc e h sectio the AIC n in Albania.

“Half “Clover
‘ LENGTH IC | “Diamond” | “Trumpet” | Clover Leaf”
SEC. | ALT. | FROM TO | (M) NO. | IC IC Leaf” IC | IC

1 i 40,9 4 4 - -
2 16,190 3 - 2 1 -
3 13,455 5 1 1 3 -
4 Thumane 21,050 4 2 1 - 1
5 B Kashar 33,573 5 3 2 - -
5 C Lekaj Konjat 14,168 3 1 1 1 -
6+7 Konjat Fier 28,037 5 4 1 - -
8 Fier (Bypass) 22,185 Under construction

9A 2 Levan Pocem 26,901 7 6 1 - -
9B 2 Pocem Memaliaj | 37,694 8 8 - - -
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“Half “Clover
LENGTH “Diamond” | “Trumpet” | Clover Leaf”
ALT. I1C IC Leaf” IC | IC
Subash|
Memaliaj Bridge 20,143 2
Subashi
11 Bridge Gj/Bypass @ 10,260 3 3 - - -
12 Gjirokaster Bypass 9,700 3 - 2 1 -
13 A Gj/Bypass @ Kakavije | 23,790 4 3 1 - -
Total: 295.907 | 60 36 17 6 1

3.4 Service and access roads

The Consultant has carefully considered during the preparation of the conceptual design for each section of
the AIC in Albania, the need for service and access roads (their type and extent). These roads are not intended,
however, to serve as alternative routes in case of toll motorways, but merely to reinstate and even improve
the interrupted movement of local traffic and the split of economic activities on both sides of the new
motorway/express road.

Table 3-18 Proposed local roads for each section of the AIC n in Albania.

Length Category Agriculture

1 40.946 14.03 10.06 10.06 24.09
2 16.190 17.01 5.97 5.97 0.0 22.98
3 13.455 10.20 14.98 8.66 6.32 25.18
4 PPP 21.050 3.53 9.99 0.07 9.92 13.52
5 B 33.573 0.00 15.71 6.15 9.56 15.71
5 C 14.168 23.99 5.94 4.48 1.46 29.93
6+7 28.037 24.20 20.72 20.72 0.00 44.92
(8) (22.185) (under construction by GoA)

9A 2 26.901 5.25 26.16 20.75 5.41 31.41
9B 2 37.694 0.00 20.02 18.06 1.96 20.02
10 20.143 1.11 7.97 1.06 6.91 9.08
11 10.260 0.00 16.84 11.84 5.00 16.84
12 9.700 0.00 0.00 0.00 0.00 0.00
13 A 23.790 6.73 37.36 37.36 0.00 44.09

Total: | 295.907 109.57 201.71 145.25 56.46 311.28

As it can be observed in this table, the average length of service and access roads per km of motorway is
slightly above 1 km. It is noted that AIC section 12 (Gjirokaster bypass) does not need the provision of such
roads, while section 8 (Fier bypass) is under construction and, therefore, not considered part of the study
under this assignment.
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3.5 Earthworks

The objective of this part is to determine the amount of the material that is created mainly from the construction
of excavations (cuttings) and embankments (fillings) and the required transport distance to allocate the
materials. For the construction of the embankments, the study team (using the recent Geological and
Geotechnical data) has firstly analysed the possibility to use the excavated materials and, if that is not possible,
borrowed quantities in the nearest distance have been estimated.

To determine the thickness of topsoil, the depth of excavation of filling bases, the condition of material
resources and quarries and the acceptance criteria of the materials to be used, the study team used data
provided by existing Geological and Geotechnical reports. The borrowing materials and depositing areas are
examined to ensure the adaptation of materials and their use in accordance with the environment to minimize
the negative effects.

It is important to note that most of the sections in the Albania territory (1, 2, 3, 4, 5C, 6, 7, 8, 9A-2, 12 and
13A) are in flat a terrain which means that earthworks will be represented mostly by fill materials. Therefore,
it is foreseen that embankments along this section will be constructed with borrowed materials from nearest
borrow pits. The rest of the sections (5A, 5B, 9B-2,10, and 11) represent completely new alignments in hilly
and mountainous terrains. In these sections a mass earthworks balance is more evident, so the necessity for
borrow material is less than in previous sections.

The respective estimated earthworks amounts are presented in the Table below:

Table 3-19 Earthwork amount for each section. of the AIC inAlbania.

LENGTH BALANCE C-

1 Murrigan Balldren (Lezhe) 40,946 122,495 8,204,180 -8,081,685

’ Balldren Milot 16,190 9,550 2,583,800 -2,574,250
(Lezhe)

3 Milot Thumane 13,455 0 0 0

4 Thumane Kashar 21,050 10,970 2,907,765 -2,896,795

5 B Kashar Lekaj 33,573 5,464,905 5,486,151 -21,246

5 C Lekaj Konjat 14,168 159,760 345,399 -185,639

6+7 Konjat Fier 28,037 68,000 3,179,224 -3,111,224

8 Fier (Bypass) 22,185 Under construction

9A 2 Levan Pocem 26,901 118,955 3,726,657 -3,607,702

9B 2 Pocem Memaliaj 37,694 3,743,784 4,327,571 -583,787

10 Memaliaj Subashi Bridge | 20,143 4,393,580 2,520,530 1,873,050

11 Subashi Bridge. = Gj/Bypass 10,260 131,075 348,465 -217,390

12 Gjirokaster Bypass 9,700 N/A N/A N/A

13 A Gj/Bypass Kakavije 23,790 49,481 2,266,882 -2,217,401

Total 295.907 14,272,555 35,896,624 -21,624,069

3.6 Structures
3.6.1 Bridges and Viaducts

The following table provides the total number and overall lengths of bridges/viaducts for each section of the
A-I road corridor in Albania.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Table 3-20 Number and length of bridges/viaducts for each AIC section in Albania.

Bridges
s arom Tt length (m)

1 Murrigan Balldren (Lezhe) 40,946 1,210
2 Balldren (Lezhe) Milot 16,190 4 900

3 Milot Thumane 13,455 8 228
4 Thumane Kashar 21,050 12 1,185
5 B Kashar Lekaj 33,573 17 1,750
5 Lekaj Konjat 14,168 1 298
6+7 Konjat Fier 28,037 2 75

8 Fier (Bypass) 22,185 Under construction
9A 2 Levan Pocem 26,901 13 340
9B 2 Pocem Memaliaj 37,694 19 4,754
10 Memaliaj Subashi Bridge 20,143 2 645
11 Subashi Bridge Gjirokaster Bypass 10,260 2 300
12 Gjirokaster Bypass 9,700 5 685
13 A Gjirokaster Bypass Kakavije 23,790 4 190

Totals: 295,907 133 12,560

The following table indicates the total number of underpasses and overpasses for each section of the A-I road
corridor in Albania.

Table 3-21 Number of underpasses and overpasses for each AIC section in Albania.

Length Overpass Underpass
(m)

1 Murrigan Balldren (Lezhe) 40,946 0

2 Balldren (Lezhe) Milot 16,190 1 9
3 Milot Thumane 13,455 2 2
4 Thumane Kashar 21,050 3 15
5 B Kashar Lekaj 33,573 3 11
5 Lekaj Konjat 14,168 5 -
6+7 Konjat Fier 28,037 3 8
8 Fier (Bypass) 22,185 Under construction
9A 2 Levan Pocem 26,901 2 9
9B 2 Pocem Memaliaj 37,694 2 7
10 Memaliaj Subashi Bridge 20,143 2 13
11 Subashi Bridge Gj/Bypass 10,260 4 -
12 Gjirokaster Bypass 9,700 1 1
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Length Overpass Underpass
(m)
Gj/Bypass Kakavije 23,790
Totals: 295,907 33 103

3.6.1.1 Underpasses

The new AIC interrupts in a lot of places the existing alignment of many local and national roads and also the
railway. Another issue is the split of agricultural and pasture lands'due to the construction of the new
motorway/express road. For this reason, together with the provision of interchanges and service roads, it is
necessary to include in the conceptual design, an adequate number of road and railway
underpasses/overpasses. Most of the proposed structures along the AIC route are underpasses. The selection
of the most appropriate cross-section will depend on the traffic flow and road category. Service level, traffic
safety and economic benefit should be also considered in‘the analysis.

The cross-section elements of underpasses are defined according to the road classification provided in ARDM,
2015, as presented in the following Figure.

25.00m
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Figure 3-30 Cross-section of a typical underpass according to ARDM, 2015

Based on the road classification, the underpass dimensions should be kept equal to those of the intersecting
road. Therefore, underpasses are selected according to the road category, their relevant cross-section and
geometrical properties, and tolerances of moving vehicles. The proposed types of underpasses (box structure)
for all-purpose roads, intersecting the AIC route, and their relevant dimensions are:
10.0m (W) x 5.0m (H), underpasses for rural/interurban secondary roads, category C3; used at
interchanges only;

9.1m (W) x 5.0m (H), underpasses for rural/interurban local roads, category F2;
6.0m (W) x 3.5m (H), underpasses for agriculture roads (paved/unpaved).
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3.6.1.2 Overpasses

Generally, the structure type of an overpass is represented by a two-span simple supported bridge. The length
of span depends on the intersection angle between the local road and motorway. While, the cross-section
width shall follow the category of local roads, based on ARDM 2015, Vol.2.

In the Figures below, examples of typical overpass solutions at interchanges and crossings over railway are
presented.
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Figure 3-31 Typical overpass solution at interchanges (crossing over motorways) according to
ARDM;2015

3.6.1.3 Modification of major existing bridges

A brief description of four (4) major existing bridges, which are proposed to remain in the future AIC (sections

2, 5C and 11), with a summary of the main interventions (when required), are included in the present sub-
chapter.

Existing bridges in Section 2 (Milot-Balldren)

Existing bridge over the Drini river in Lezhe, L= 225 m (Ch. 4+175 — Ch. 4+400)

This bridge is part of the existing single carriageway highway Sh1 (Tirana-Shkoder) and constructed in years
1998-2002. Some photographs are provided in.the following Figures.
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Figure 3-33 Existing bridge over Drini river in Lezhe (225m long) - View of the piers, steel
girders and reinforced concrete deck

*  Existing bridge over the Mati river, L= 625 m (Ch. 13+720 — Ch. 14+345)

This bridge is also part of existing single carriageway highway Sh1 (Tirana-Shkoder) and constructed in years
1998-2002. Some photographs are presented in the following Figures.

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information

only at the request of MIE. This document is not complete and does not represent an official submission by
IPF5 and its Consultants.) Page | 103



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA

- IPF 5

Figure 3-35:Existing bridge over Mati river - view, of the piers, steel girders and reinforced
concrete deck

The upgrading (doubling) of the existing single carriageway highway (Sh1) to a dual carriageway motorway
(Category A) requires the construction of @ new bridge for the second carriageway. This bridge is proposed to
be constructed in parallel to the existing bridge with the same structure deck and dimensions.

Existing bridge in Section 5C (Lekaj-Konjat):

The existing bridge over Shkumbini river is 300m long and part of the dual carriageway highway Rrogozhine-
Lushnje (Sh4). This bridge is.constructed in years 1997-2001 and its overall width is 22.6 m in total. Some
photographs are provided in the following Figures.
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Figure 3-36 Existing bridge over Shkumbini river (300 m'long) — View of the bridge platform
and sidewalk

The bridge cross-section can be adapted to the dimensions required for rural/interurban primary road category
B (express road) according to the ARDM 2015.

Existing bridge in Section 11 (Subashi bridge-Gjjirokaster Bypass)..

The bridge in section 11 is part of the existing single carriageway highway Sh4 (Tepelene-Gjirokaster). Some
photographs of the bridge are given below.

Figure 3-37 View of the bridge platform on left and right sides
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Figure 3-38 View of the existing bridge structure

The upgrading (doubling) of the existing single carriageway highway (Sh4) to a dual carriageway motorway
(Category A) requires the construction of a new bridge for the second carriageway. This bridge will be
constructed in parallel to the existing bridge.

3.6.2 Tunnels

The conceptual design proposes the construction of several tunnels in four sections of the corridor in Albania,
namely in sections 2, 5B, 9B-2 and 10, in order to meet with the required design parameters for motorway
category A or rural/interurban primary road category B (‘express road’). In specific places of the sections 5B,
9B-2 and 10, the Consultant.also proposed the use of half and full *Cut & Cover’ structures.

In the following Tables, a brief overview. of the proposed tunnels and ‘Cut & Cover’ structures, including their
respective lengths and locations, soil/rock types and problems encountered/envisaged, is presented.

Table 3-22 Summary table — Proposed:tunnels and their characteristics in AIC sections 2, 5B,
9B-2 and 10«

Tunnels Characteristics
From - To Length Notes / Problems

Balldren  (Lezhe) 0+000 Strong rocks: I (Bieniawski

— Milot 16,190 1 1,000 14000 Limestones ‘EI{(I;/IWR), Entrance debris

4+215 + Weak to very weak Cl. 1V; Entrance slope

rocks: sandstones o
5+085 to silt/claystones stability problems

18+430 =+ Weak to very weak Cl. IV-V; Entrance slope

rocks: sandstones o
20+110 to silt/claystones stability problems

304670 - ‘Weaktoveryweak 1. ppiance siope

1 870

5B Kashar — Lekaj 33,573 2 1,680

3 450 rocks: sandstones o
31+120 to silt/claystones stability problems
14680 = Cl. 1V; Entrance slope
1 480 24160 " | Weak rocks-Flysch | stability problems, Non
9B-2 | Pocem —Memaliaj | 37,694 symmetric loads
13+605 =+ Cl. IV to III; Entrance
2 >90 14+195 Weak rocks-Flysch slope stability problems
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From - To

Memaliaj

10 Subashi Bridge

20,143 2

Total: 13

Tunnels Characteristics

Length Notes / Probl

244740 <
25+360
274520 <
250 274770
344300 +
440 344740
36+280 =
670 364950
5+175 <
30 6+105
104325 =
390 10+715
184825 =
205 194030
8,575

Very Weak rocks
Siltstone
claystone

Weak rocks-Flysch

Weak rocks-Flysch
Very Weak rocks.

Siltstone &
claystone

Weak rocks:
sandstones to
silt/claystones
Weak rocks:
sandstones to
silt/claystones
Weak rocks:
sandstones to

silt/claystones

- IPF 5

V; Entrance slope
stablllty problems, Non
symmetric loads
Cl. 1V; Entrance slope
stability problems
Cl. 1V; Entrance slope
stability problems

Cl. V; Entrance slope
stability problems

Cl. 1V; Entrance slope
stability problems, Non
symmetric loads

Cl. 1V; Entrance slope
stability problems

Cl. 1V; Entrance slope
stability problems, Non
symmetric loads

Table 3-23 Summary table=proposed ‘Cut & Cover” structures and\their characteristics in AIC

‘Cut & Cover’ Characteristics

sections 5B, 9B-2 and 10.

Sec From - To

Rock Types

Notes / Problems

Kashar _ w:aat to ro\éleg Cl. 1V; Slope stability
5B . 33,573 1 250 21+565 + 21+815 " | problems. High lateral
Lekaj sandstones  to
X pressure
silt/claystones
Strong rocks: Cl. III; Surface soil
1 95 7+010 + 7+105 Limestones flow. Small Ilateral
pressure
Strong rocks: Cl. III; Surface soil
2 80 8+140 + 8+220 Limestones flow. Small Ilateral
pressure
Stron rocks: Cl. III; Surface soil
3 100 | 8+330 + 8+430 rong * | flow. Small lateral
Pocem - Limestones
9B-2 Memaliai 37,694 pressure
) Weak rocks to
Soils. Siltstone& | Cl. V; Slope stability
4 180 23+030 + 23+210 claystone upon | problems. High lateral
river terrace | pressure
layers
Weak rocks to | Cl. V; Slope stability
5 335 26+135 + 26+470 Soils. Siltstone& | problems. High lateral
claystone upon | pressure
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‘Cut & Cover’ Characteristics

Rock Types
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Notes / Problems

river terrace
layers

350

27+770 + 28+120

Weak
Siltstone&
claystone.

rocks.

Cl. V; Slope stability
problems. High lateral
pressure

175

30+790 + 30+965

Weak rocks to
Soils. Siltstone&
claystone upon

Cl. V; Slope stability
problems. High lateral

river terrace
layers

Weak rocks to
Soils. Siltstone&
claystone upon
river terrace
layers

Weak rocks:
sandstones - to
silt/claystones
Weak rocks:
sandstones to
silt/claystones

pressure

Cl. V; Slope stability
problems. High lateral
pressure

8 350 314215 + 314565

Cl. 1V; Slope stability
problems. High lateral
pressure
Cl. 1V; Slope stability
problems. High lateral
pressure

1 285 12+805 + 13+090

Memaliaj -
10 Subashi
Bridge

20,143

2 180 144340 + 14+520

Total: 11 2,380

The cross-section of .tunnels is determined on <the basis ~of traffic demand, utilisation and
geological/geotechnical ‘requirements. For road tunnels the specific requirements on stopping and sight
distances, longitudinal inclination and safety measures are considered.

Based on the above requirements, two typical. cross-sections for different geological conditions are selected.
In each case the minimum cross-section includes two lanes of 3.75m each, two shoulders of 0.5m each, and
two sidewalks of 1.0 m each.

‘Cut and cover’ structures are deemed as necessary in some sections of the AIC (sections 5B, 9B-2 and 10)
due to specific environmental, geological and topographic requirements. Their functional cross-section is similar
to other tunnels. The most typical types of cross-sections for tunnels constructed with the ‘Cut & Cover’
methodology are presented in the following Figures. The height of artificial cover will differ according to
topographic requirements and to maintain a low-cost lining. In dual carriageway highways, depending on the
case, ‘cut and covers’ can be half or/full structures.

More specifically, regarding:
Section 2 (Balldren-Milot)

There is only one (1) tunnel proposed in section 2. The tunnel starts at the beginning of this section, extending
below the Renci mountain. No ‘Cut & Cover’ structures are found necessary for this section. This tunnel has a
length of about 1,000 m (one tube). The local geological conditions are favorable with fractured limestone of
class 3 according to the Bienawsky rock classification. The maximum depth of the tunnel shall be about 135-
145m. This depth does not present significant problems for limestone rocks and natural stresses are lower
than the rock strength. The slopes at tunnel entrances have an inclination of about 35% and may present
some local stability concerns due to rock-falling and surface weathered rocks.

Section 5B (Kashar-Lekaj)
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The conceptual design for this section foresees the construction of three (3) tunnels. Their lengths, positions
and soil/rock characteristics are given in the summary Table at the end of this subchapter.

The rock conditions for most of the tunnels are bad and very weathered near to the surface. There are no
major tectonic faults in the area, but tunnel No. 2 will face major difficulties at the entrances. The portal slopes
may have stability problems and flows of surface soil material.

Tunnel No 1 (870 m long - Ch. 4+215 = Ch. 5+085)

It starts before Kus reservoir and ends up in Allgjate village, extending below the hills with the same name, as
presented in the Figure below. The major issues foreseen for this tunnel are the slope stability in both entrances
and nonsymmetrical loads. The maximum cover height is 65 m.

Tunnel No2 (1680 long — Ch. 18+430 + Ch. 20+110)

It starts after Peze village and is the longest one in section 5B The major issues foreseen are the slope stability
in both entrances, nonsymmetric loads, possibility of developed cracks and minor faults. The maximum cover
height is 170 m.

Tunnel No 3 (450m long — Ch. . 30+670 = Ch. 31+120)

It is located just before the end of section 5B, as shown in the Figure below. The major issues for this tunnel
are the slope stability in both entrances and nonsymmetrical loads. The maximum cover height is about 50 m.

In section 5B, there is one short ‘Cut & Cover’ structure foreseen (250m long -Ch. 214565 + Ch. 21+815).
The position and the length of this structure are given in the summary Table below. The rock conditions are
poor and very weathered near to the surface. The slopes have the potential of active surface slides that will
influence the design and construction.

Section 982

The conceptual design for this section foresees the construction of six (6) tunnels. Their lengths, positions and
soil/rock characteristics are given in the summary Table at the end of this subchapter.

The rock conditions for most of the tunnels poor bad and very weathered near the surface. There are no major
tectonic faults_ in'the examined areas, however, tunnel no. 5 presents difficulties due to different rock types
contact (flysch rocks upon very bad siltstone).

Also, for'AIC section 9B-2, eight (8) ‘Cut & Cover’ structures are also included. The rock conditions in the
examined areas are very poor and very weathered near the surface. In some parts even soil interference may
be encountered. They are generally above the river terrace and presented by poorly consolidated gravels and
sand layers. The slopes have the potential of active surface slides that will influence the design and construction
of these structures.

A brief description of all foreseen tunnels and *‘Cut & Cover’ structures for section 9B-2 is presented as follows.
Tunnel No.1 — 480 m long (Ch. 14680 + Ch. 2+160)

The major issues foreseen for this tunnel are the slope stability at both entrances and honsymmetrical loads.
The maximum cover height is 60 m.

Tunnel No. 2 = 590 m long (Ch. 134605 + Ch. 14+195)

The major issues foreseen for this tunnel are the slope stability at both entrances and nonsymmetrical loads.
The maximum cover height is 90 m.

Tunnel No. 3 — 620 m long (Ch. 24+740 + Ch. 25+360)

The major issues foreseen for this tunnel are the slope stability and nonsymmetrical loads at both entrances.
The maximum cover height is 50 m.
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Tunnel No. 4 — 250 m long (Ch. 27+520 =+ Ch. 27+770)

The major issues foreseen for this tunnel are the slope stability at both entrances. The maximum cover height
is 50 m.

Tunnel No. 5 — 440 m long (Ch. 34+300 + Ch. 34+740)

The major issues foreseen for this tunnel are the slope stability and nonsymmetrical loads near to both
entrances. The maximum cover height is 60 m.

Tunnel No. 6 = 670 m long (Ch. 36+280 + Ch. 36+950)

The tunnel is located at the end of section 9B-2, in front of Memaliaj. town. The major issues foreseen are the
presence of very weak soils/rocks and slope stability at both entrances. The maximum cover height is 110m.

‘Cut & Cover’ No. 1 —95 m long (Ch. 7+010 + Ch. 7+105)
The major issue foreseen for this structure is the slope surface soil/rock flow.

‘Cut & Cover’ No. 2 and No. 3 — 80 and 100 m long (Ch. 8+140 + Ch. 8+220, and Ch. 8+330 + Ch. 8+430
respectively)

The major issues foreseen for these two structures are the slope surface soil/rock flow.

‘Cut & Cover’ No. 4 — 180 m long (Ch. 23+030 + Ch. 23+210)

The major issue foreseen for this structure are the slope stability, surface debris flow and high lateral pressure.
‘Cut & Cover’ No. 5 — 335 m long (Ch. 26+135 + Ch. 26+470)

The major issue foreseen for this structure are the slope stability, surface debris flow and high lateral pressure.
‘Cut & Cover’ No. 6 — 350 m long (Ch..27+770 + Ch. 28+120)

The major issue foreseen for this structure are the slope stability, surface debris flow, high lateral pressure,
river terrace layers stability/deterioration from the water and river level.

‘Cut & Cover’ No. 7 and No. 8 — 175.and 350 m long (Ch. 30+790 + Ch. 30+965, and Ch. 31+215 <+ Ch.
31+565)

The major issues foreseen for these structures are the slope stability, surface debris flow, high lateral pressure,
river terrace layers stability/deterioration from the water and river level.

Section 10

The conceptual design of AIC section 10 includes three (3) tunnels and two (2) ‘Cut & Cover’ structures. The
rock conditions in most of these tunnels/*Cut & Cover’ structures are bad and very weathered near the surface.
Tunnel areas in this section do not present major tectonic faults. At the same time, the slopes near the ‘Cut &
Cover’ structures have the potential of active surface slides that will influence their design and construction.

Tunnel No. 1 — 930 m long (Ch. 5+175 + Ch. 6+105)

Major issues foreseen in this tunnel are the slope stability at both entrances, non-symmetrical loads, possibility
of developed cracks and minor faults. The maximum cover height is 90 m.

Tunnel No. 2 — 390 m long (Ch. 10+325 + Ch. 10+715)

The most significant issue foreseen for this tunnel is the slope stability at both entrances. The maximum cover
height is 60 m.

Tunnel No. 3 — 205 m long (Ch. 18+825 + Ch. 19+030)
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The most significant issue foreseen for this tunnel is the slope stability at both entrances. The maximum cover
height is 60 m.

‘Cut & Cover’ No. 1 — 285 m long (Ch. 12+805 + Ch. 13+090)

The major issues identified for this structure include surface debris flow, high lateral pressure, river terrace
layers stability/deterioration from water and river level.

‘Cut & Cover’ No. 2 — 180 m long (Ch. 14+340 + Ch. 14+520)

The major issues identified for this structure include surface debris flow, high lateral pressure, river terrace
layers stability/deterioration from water and river level.

3.7 Pavement structure

The pavement structure is designed for the full motorway<cross section, consisting of two carriageways
separated by a central reserve, which have a traffic, overtaking and emergency lane.

Structural designing or dimensioning of pavement structure of a road implies the application of a procedure
that will result in a selection of pavement layers which will be capable to endure the given traffic load and
impact of environmental factors for as long as it is required. Structural designing of pavement structures
primarily depends on the following factors:

bearing capacity of road foundation;

traffic load,

material quality (equivalency) (structural number),
climate - hydrological-conditions (regional factor),
pavement serviceability, and

design period

Apart from the above-mentioned, the structural performance of a pavement structure will depend on adequacy
of the surface drainage solution (measures), as well as on adequacy of the drainage within the pavement
structure, shoulder design solutions and road maintenance level.

3.8 Other structures
3.8.3 Culverts

The design of the Corridor in Albania requires the construction of a significant number of minor structures,
such as box culverts. The culverts are either new or intended to replace the existing ones. The proposed
solution in the conceptual design includes replacing of the old culverts by constructing new ones, according to
the road category, with box typesof 2x2m, 3x3m and 4x4m. However, the type of culverts and their sizes are
determined based on the hydrological and hydraulic study (to be undertaken during the preliminary design of
the corridor — outside the present project’s scope). The minimum culvert size is proposed to be 2x2m,
considering the more convenient conditions for maintenance purposes, while the maximum culvert size is
proposed to be 4x4m. Bigger culverts sizes are not considered as appropriate and therefore substituted by
small one-span bridges less than 10m.

Depending on the terrain, the culverts are foreseen to be constructed, as appropriate, with monolithic or
prefabricated structures. During the preparation of design, it is important to maintain a standard concerning
space and dimensions. Based on the hydraulic calculations and the experience of the designers, it is suggested
that new structures should be constructed not smaller than the existing one.
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The typical cross-sections for 2x2m, 3x3m and 4x4m box culverts are presented in the Figure below.

Figure 3-39 Proposed cross-sections, for 2x 2, 3x3 and 4x4 box culverts
3.8.4 Small single-span bridges (L=ymax.10m)
Small single-span bridges with length of up to 10m are designed in certain places as a substitute for bigger
sizes of box culverts. Such bridges may be additionally used by people and animals as underpasses to move
from one to other side of the motorway/express road.

A typical cross-section for small single-span bridges with a length of 10m is shown in the Figure below.

400 ‘ 1000 l 4400

920
~

Y

e o

-

7

/
500
500

TR
N
~
o
]
O
-

— A

10 J‘@ol
10,480,

500

P -

Figure 3-40 Typical cross-section for small single-span bridges with a length of 10m

3.8.5 Retaining walls

The retaining walls are used in the construction of basements below the ground level, wingwalls of bridges
and to retain the slopes in hilly terrains. Retaining walls can be constructed of masonry as well as reinforced

concrete. Reinforced concrete walls are nowadays most widely used, because of their high resistance to seismic
activities.
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The cross-sections for typical reinforced concrete walls with heights of H=4.0m and H=7.0m are presented in
the following figure.
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Figure 3-41 Typical cross-section of reinforced concrete walls for heights of H=4.0 m and
H=7.0m

3.8.6 Reinforced earth structures

In cases when the motorway alignment is over embankments with height of more than 8.0m, it is
recommended to use reinforced earth structures which are competitive with the cost required for reinforced
concrete walls.

PROFII TERTHOR TIP, AUTOSTRADA N= MBUSHJE ME MUR MBAJTES TCKE E PERFORCUAR
TYPICAL CROSS SECTIONS, MOTORWAY IN FILL WITH REINFORCED EARTH RETAINING WALL
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3.9 Roadside Equipment
According to TEM requirements, motorway facilities include:
Rest Areas;
Service Areas,
Toll Facilities;
Frontier Checkpoints.

All the above facilities should be accessible from motorway only, but pedestrian access may be provided from
the ordinary road network for tradesmen and service personnel. Facilities should also be accessible to disabled
people.

A number of issues and general requirements with respect to rest and service areas are presented as follows.
It is noted, however, that the analysis does not include toll and frontier check-point facilities, as they are not
part of the present study’s scope.

3.9.3 Rest and service areas

Rest and service areas shall be designedwith proper acceleration/deceleration lanes, road signs and marking,
parking and outside lighting and provided with: (a) water supply; (b) sanitary facilities; (c) wastewater
drainage. The buffer zone (from the edge of carriageway) should be minimally equal to 10 m, but not less than
7.5 m (in specific cases). The dimensions and arrangement of rest areas must be designed in accordance with
expected usage.

In the Table below, the location and distances between rest and service area along the AIC in Albania are
summarised.

Table 3-24 Location and distance between rest and service areas

Length Location | Distance Location | Distance
(km) (km) (km)

X | 5+200 X 5+200 Both sides / use space between two IC
1 40.946 X | 17+700 12.5 One sided / use IC trumpet
X  35+400 30.2 X | 35+400 17.7 Both sides / use space between two IC
2 16.190 X 9+000 14.5 Both sides / use space between two IC
3 13.455 X 124000  33.7 X 124000  19.2 g:ri;ided / use IC 1/2 daverleaf (Furopa
4 21.050 X 144500 16.0 gr?GeOstige:ir/p (;JI:SS IC trumpet (junction with
X 2w s e | une shace beten o IC
5B 33.573 X 134010 19.6 (F?gztz)smed / use IC diamond (after Sh56 to
X 29+500 16.5 One sided / use IC diamond
5C 14.168 X 54300 36.5 S)r;?]dsalzctl)iit; use IC trumpet (Rrogozhine
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Location | Distance Location | Distance
(km) (km) (km) (km)

One sided / use IC diamond (Plug

X | 14500
6+7 | 28.037 roundabout)
) Both sided / use IC diamond (Kolonje
X | 21+200 30.1 X | 21+200 19.7 roundabout)
) (22.185) X 114300 18.1 One S|d_ed / use IC 1/2 cloverleaf (Pojan-
Apolloni rd)
X | 34000 32.0 X | 34000 13.9 Both sides (Frakull)
9A-2 | 26.901 X | 20+600 17.6 S:)etg)gdes/ use IC diamond (before the cut
X | 4+500 28.4 Both sides / use IC diamond (Klos/Pocem)
_ Both sides / use IC diamond (junction with
9B-2 | 37.694 X | 12+200 18.5 old nat'l rd to Ballsh)
X | 324300 27.8 X 32+300 20.1 One sided / use IC diamond (Vasjar)
One sided / use IC diamond (juction with
10 20.143 X | 124200 17.6 Sh75, Uji T Ftohte)
11 10260 X 64800 323 X | 64800 147 Both sides Ygige IC diamond (Ura e
Kardhigit)
12 9.700 X 84500 12.0 One sided / use IC trumpet (Kordhoce /
Lazarat)
13A | 23.790 X 184500 31.7 X 18+500 19.7 Both sides / use space between two IC

3.9.4 Lay<Bys

It is noted that lay-bys are not required in motorways, however, they are considered necessary (at suitable
distances) for interurban primary roads, category B (express roads), as in the case of AIC sections 9A-2 and
9B-2.

3.10 Motorway lighting and electrical installations

By taking into consideration several documentations as well as the usual practice followed in Albania by the
national road administration (ARA), the scope of work for the lighting of Adriatic-Ionian Corridor in Albania
may in general include the following road elements:

Interchanges;

Tunnels (according to EU “Directive 2004/54/EC"- April 29th, 2004);
Bridges;

Underpasses;

Rest areas;

Service areas,

Frontier plazas;

Toll plazas (if any)

However, the frontier and toll plazas are deemed as not part of this study and therefore not presented here.
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More specifically:
Lighting of interchanges

The AIC in Albania includes four (4) main types of standard interchanges, as presented in Chapter 3.4: diamond
(Type A), trumpet (Type B), half cloverleaf (Type C), and cloverleaf (Type D).

The proposed illumination system at each interchange is based on LED technology and provided through a set
of lighting poles of different heights that are mounted safely behind the road structures and other elements
(e.g. guardrails).

Lighting of Tunnels

Tunnel lighting shall be considered where normal daytime illumination of a roadway section is restricted such
that the driver’s visibility is substantially diminished. Tunnel lighting system consists of direct-beam devices
located above the carriageway or situated at both sides (walls). The average luminance level on the interior
tunnel section at the highest lighting level should be 2cd/m?2.

Lighting of Bridges and Overpasses

Theoretically, the bridges do not require any special lighting. However, according to BS 5489-6 standard the
public perception of roadways on bridges as being less safe than at-grade roadways can cause traffic flow to
deteriorate along typically long bridges, particularly over water bodies.

Lighting of Underpasses

Underpass lighting can be considered critical during the daytime or night-time to mitigate “dark spots”.
Underpasses lighting during the daytime is considered only where sidewalks are present. At night-time ligghing
can be considered for pedestrian safety and to supplement for dark spots created by a structure’s obstruction
of light emitted by the adjacent light pole(s). Underpasses lighting consists in using floodlight lighting fixtures
when the length to height ratio of the structure exceeds 10:1.

Lighting of Rest Areas

Rest areas incorporate both vehicular and pedestrian usage and constitute an important highway feature to
the traveling public. They are available for use at night as well as by day, and their general appearance should
generate a-feeling of safety and security. This condition can exist only if the facility is adequately lit for
permanent night-time use.

Properly designed lighting, conventional or high-tech masts, will enhance the architectural and landscape
features of the facility, promote safety by easing. the task of policing, and contribute to the rest and relaxation
of the motorist by completely delineating the driving, parking and walking areas of the facility.

Lighting and electrical installations in tunnels

Based on the EC Directive 2004/54/EC (29 April 2004), an emphasis is placed on the electrical and mechanical
installations which have to be implemented for security reasons in different kinds of road tunnels.

Normal lighting shall be provided so as to ensure appropriate visibility during day and night for drivers in the
entrance zone as well as in the interior of the tunnel. At the same time, safety lighting shall be provided to
allow a minimum visibility for tunnel users to evacuate the tunnel from their vehicles in the event of a
breakdown of the power supply.

Evacuation lighting such as evacuation marker lights, at a height of no more than 1.5 m, shall be provided to
guide tunnel users to evacuate the tunnel on foot, in the event of emergencies.

For the lighting of tunnels and underpasses of the AIC sections in Albania, the relevant standard CIE 88-2004,
BS 5489-7 will be used.
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For longer tunnels a percentage of the interior lighting would normally be powered by an uninterruptable power
supply (UPS) which allows for some lighting to remain energized in the event of a power failure of the normal
power supply. This allows for the safe egress of traffic within the tunnel but not for continued normal use of
the route.

Road signs: Specific signs shall be used for all safety facilities provided for tunnel users. Signs and
panels for use in tunnels are given in the Third Schedule.

Control centre shall be provided for all tunnels longer than 3,000 meters with a traffic volume higher
than 2,000 vehicles per lane. Surveillance control of several tunnels may be centralized at a single
control centre.

Monitoring systems: Video Monitoring systems a system‘able to automatically detect traffic incidents
(such as stopping vehicles) and, or fires shall be installed in"all tunnels with a control centre.

Automatic fire detection system shall be installed-in all tunnels which do not have a control centre
where the operation of mechanical ventilation for smoke control is different from the automatic
operation of ventilation for the control of pollutants.

Communication systems: Radio re-broadcasting equipment for emergency service use shall be installed
in all tunnels longer than 1,000 meters with a traffic volume higher than 2,000 vehicles per lane. Where
there is a control centre, it must be possible to interrupt radio rebroadcasting of channels intended for
tunnel users, if available, in order to give emergency messages. Shelters and other facilities where
evacuating tunnel users must wait before they can reach the outside shall be equipped with
loudspeakers for the provision of information to users.

Power supply and electrical circuits: all tunnels shall have an emergency power supply capable of
ensuring the operation of safety equipment indispensable for evacuation until all users have evacuated
the tunnel. Electrical, measurement and control circuits shall be designed in such a way that a local
failure, such as one due to a fire, does not affect unimpaired circuits.

Fire resistance of equipment: the level of fire resistance of all tunnel equipment shall take into account
the technological possibilities and aim at maintaining the necessary safety functions in the event of a
fire.

Light Emitting Diodes (LEDs).are proven to be the most efficient option for road lighting nowadays and can
help to achieve up to 50 to 70% in energy savings over the conventional road lighting technologies such as
metal halide, and high-pressure / low-pressure sodium lamps. In addition, the shift to LED based road lighting
technologies would help reduce GHG emissions and generate significant budgetary savings that could be re-
invested elsewhere.

3.11 Drainage
3.11.3 General

In the present chapter, the major and minor hydraulic crossings (bridges and culverts) in AIC are presented.
It is noted that the analysis includes an approximately evaluation of hydraulic structures for storm water
drainage, river and stream crossing, irrigation/drainage channel intersection, and those areas requiring river
protection and, finally the need for relocations of existing irrigation/drainage channels.

The evaluated systems are:
Culverts
Pavement drainage

Channel System
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Bridges and
River protection
3.11.4 Design Criteria

A brief summary of the hydraulic design criteria is provided in the table below.

Table 3-25 Design Frequencies for Hydraulic Design.

[ Crossing | Design frequencies
Bridges 100-year (1 %9) Minimum
Culverts 50-year (2 %) Minimum
Channels 10-year (10%) Minimum

3.11.5 Culvert Design

Culverts are structures used to convey surface run-off{from one side of the road to another and are usually
covered with embankment and composed of a structural material around the entire perimeter, although some
are supported on spread footings with the streambed serving as the bottom of the culvert. For economy and
hydraulic efficiency, culverts should be designed to operate with the.inlet submerged during flood flows, if
conditions permit.

Culverts shall be located and designed to present a minimum hazard to traffic and people. Full recovery distance
is desirable without guardrail.

3.11.6 Pavement drainage

Effective drainage of highway pavements is essential to the maintenance of highway service level and traffic
safety. Water on the pavement can interrupt traffic, reduce skid resistance, increase potential for hydroplaning,
and limit visibility due to splash and spray, and cause difficulty in steering a vehicle when the front wheels
encounter puddles.

Pavement drainage requires consideration of surface drainage, gutter flow, and inlet capacity. The design of
these elements is dependent on storm frequency and the allowable spread of storm water on the pavement
surface.

The objective in the design of a drainage system for a curbed highway pavement section is to collect runoff in
the gutter and convey it to pavement inlets.in a manner that provides reasonable safety for traffic and
pedestrians at a reasonable cost. As spread from. the curb increases, the risks of traffic accidents and delays
and the nuisance and possible hazard to pedestrian traffic increase.

3.11.7" Drainage inlet design

The hydraulic capacity of a storm-drain inlet depends upon its geometry as well as the characteristics of the
gutter flow. Inlet capacity governs both the rate of water removal from the gutter and the amount of water
that can enter the storm drainage system. Inadequate inlet capacity or poor inlet location may cause flooding
on the roadway resulting in a hazard to the traveling public. Storm drain inlets are used to collect runoff and
discharge it to underground storm drainage system. Inlets are typically located in gutter sections, paved
medians, and roadside and median ditches.

9 (%) = Percentage Exceedance Probability

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information

only at the request of MIE. This document is not complete and does not represent an official submission by
IPF5 and its Consultants.) Page | 118



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA
IPF 5

3.11.8 Roadside and median channels

Roadside and median channels are open-channel systems which collect and convey storm water from the
pavement surface, roadside, and median areas. These channels may outlet to a storm drain piping system via
drop inlet, to a detention or retention basin or other storage component, or to an outfall channel.

3.11.9 Channel design

The design of storm drainage systems is a process which evolves as an overall highway design develops. The
primary elements of the process include data collection, agency coordination, preliminary concept
development, concept refinement and design, and final design documentation. In all the area where the
existing channels are affected by the construction of the new highway, these have to be reallocated in the new
position in order to have a continuity of the water direction. Channel lining with concrete casted in place or
prefabricated.

3.11.10 Hydraulic Structures along the A-I'corridor in Albania

The Table below presents the identified number of rivers, streams and dimensions of irrigation and drainage
culverts, length of irrigation and drainage channel and the length of required river protection for all the AIC
sections in Albania.

Table 3-26 Summary table of proposed hydraulic structures along the A-I corridor in Albania

Type uanti
s oo s e il
173

Murrigan — 40,946 | Drainage and Irrigation Culvert pcs
Balldren Drainage Culvert 3x3 pcs
Drainage Culvert 4x4 pcs 5
Channel Relocation (Trapezoidal @ 2x1 ml 5000
Concrete Lining Cannel, (bxh)m,
z=1, t=20cm
Bridge <10 m Span | pcs 5
(1x10)
2 Balldren — Milot 16,190 * Drainage and Irrigation Culvert 2x2 pcs 68
Drainage Culvert 3x3 pcs 9
Drainage Culvert 4x4 pcs 4
Bridge <10 m pcs 2
(1x10)
3 Milot — Thumane | 13,455 | Drainage and Irrigation Culvert 2x2 pcs 28
Drainage Culvert 3x3 pcs 6
Drainage Culvert 4x4 pcs 0
Bridge <10 m (1x10)  pcs 6
4 Thumane 20,881 Drainage and Irrigation Culvert 2x2 pcs 107
Kashar Drainage Culvert 3x3 pcs 7
Drainage Culvert 4x4 pcs 0
Bridge <10 m (1x10) | pcs 2
5B Kashar — Lekaj 33,573 | Drainage and Irrigation Culvert 2x2 pcs 74
Drainage Culvert 3x3 pcs 11
Drainage Culvert 4x4 pcs 4
Road Embankment River Protection ml 15080
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Type uanti
o ron—ro s e e [ ne T

5C

6+7

9A-2

9B-2

10

11

12

13A

Lekaj — Konjat

Konjat — Lushnje
— Fier

Fier (Bypass)
Levan - Pocem

Pocem -
Memaliaj

Memaliaj -
Subashi Bridge

Subashi Bridge-
Gjirokaster
Bypass
Gjirokaster
Bypass

Gjirokaster
Bypass -
Kakavije

14,168

28,037

22,185
26,670

37,694

20,143

11,261

9,700

23,617

Channel Relocation (Trapezoidal @ 6x3
Concrete Lining Cannel, (bxh)m,
z=1.5, t=30cm
Bridge <10 m

(1x10)
Drainage and Irrigation Culvert 2x2
Drainage Culvert 3x3
Drainage Culvert 4x4
Drainage and Irrigation Culvert 2X2
Drainage Culvert 3x3
Drainage Culvert 4x4
Bridge <10 m

(1x10)
Under construction (Cat B motorway)
Drainage and Irrigation Culvert 2x2
Drainage Culvert 3x3
Drainage Culvert 4x4
Bridge <10 m

(1x10)
Drainage and Irrigation Culvert 2x2
Drainage Culvert 3x3
Drainage Culvert 4x4
Bridge <10 m

(1x10)
Drainage and Irrigation Culvert 2x2
Drainage Culvert 3x3
Drainage Culvert 4x4
River Protection (spurs Protection)
Drainage and Irrigation Culvert 2x2
Drainage Culvert 3x3
Drainage Culvert 4x4
Drainage and Irrigation Culvert 2x2
Drainage Culvert 3x3
Relocation of Irrigation channel
Road Embankment River Protection
Bridge <10 m

(1x10)
Drainage and Irrigation Culvert 2x2
Drainage Culvert 3x3
Drainage Culvert 4x4
Bridge <10 m

(1x10)

ml

pcs

pcs
pcs
pcs
pcs
pcs
pcs
pcs

pcs
pcs
pcs
pcs

pcs
pcs
pcs
pcs

pcs
pcs
pcs
mi

pcs
pcs
pcs
pcs
pcs
ml

pcs

pcs
pcs
pcs
pcs

5000

12

20
4
6
51
20
6
6

Not valid
45
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3.12 Construction Works

During the construction activities, earth and reinforced concrete works will be carried out for the construction
of the highway foundation and the highway structures. The design and manufacturing of the highway materials
and elements will follow the requirements incorporated in the TEM Standards (Trans European Highway
Standards).

In general, Project construction will comprise the following activities:

Preparatory works:
Clearance of existing land and vegetation;
Pre-construction investigations e.g. boreholes, soil testing;
Organising for temporary sites used for construction.works or housing of construction workers;
Erecting facilities for storage of goods or materials;
Preparing access roads, where necessary

Construction works
Building facilities for long term housing of operational workers;
Development of structures (bridges, viaducts, overpasses, underpasses, interchanges etc.);
Erosion control and drainage;
Earthworks (cuts and fills);
Underground works including blasting;
Paving and finishing;

Aucxiliary Works:

Works-to regulate the increased traffic for transportation of goods and materials to the construction
sites;

Management of materials and wastes;
Maintenance of equipment;
Transport of personnel and/or materials;

Supply of water and energy
3.13 Access to the Construction Sites

The common access to the constructions will be done by usage of several access roads. Thus, a combination
of access options will be used, using existing roads and tracks to allow access to construction sites wherever
possible and making new tracks where necessary.

New access roads will be prepared using standard road construction heavy machinery, mainly — bulldozers.
Once construction is completed it is intended to maintain access roads to enable maintenance activities. Any
existing access roads disturbed by construction activities will be improved to better condition in comparison to
their original state.
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3.14 Operation and Maintenance

Operation and maintenance activities are various, however mainly consist of road repair, snow and ice removal
and vegetation maintenance. When the road surface deteriorates to the extent that spot repairs and surface
treatments are not useful, resurfacing will be necessary. Snow/ice removal consists of ploughing snow and ice
from bridges, roadways, and shoulders. Wide ditches will facilitate the storage for ploughed snow, which
otherwise would be piled along the edge of the roadway or require removal. Vegetation alongside the motorway
requires periodic maintenance to enhance aesthetics and prevent encroachment i.e. potential safety hazards
(e.g. reduced visibility, obstruction of signs, and debris in the roadway).
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4. Environmental and Social Baseline

This section describes the main components of the physical and natural baseline environment in the area
affected by the implementation of the proposed Project. A comprehensive desk review of a wide range of
existing data sources as well as baseline field walk surveys were carried out for the characterization of the
existing environment and the identification of sensitivities along the proposed road alignment. Within this
section social baseline conditions are described as well. The cultural and socio-economic parametters are
gathered from the secondary data available from different institutions at national and local level. This data is
complemented with data gathered through in depth discussion and interviews with stakeholders which helped
to identify social and cultural impacts for preliminary phase of the AIC:

4.1 Environmental baseline

4.1.3 Climate
4.1.3.1 Introduction

From the north/northwest of Albania (border with Montenegro) towards the south, about two-thirds of the
proposed Al Corridor (approximately 200 km) extend mostly within a flat territory, represented by the Western
Lowlands, which run in parallel to the Adriatic coast from Shkoder to Vlore city. This territory is almost entirely
flat with the exception of few hilly areas located in the northwest (Section 1) and central part of Albania
(Section 5B).

Regarding the part of the AIC from Fier city (end. of Fier bypass) up to the border crossing with Greece
(Kakavije), the road sections extend over a quite rugged. hilly/mountainous territory, especially along the new
road Sections 9B and 10, while the other remaining sections from Fier city to the Greek border - namely
Sections 9A, 11, 12, 13A and.-13B - mostly pass through relatively flat and gentle terrains.

The proposed route sections of the AIC intersect with.a number of rivers and streams as well as irrigation and
drainage channels, while it should be noted that all rivers/streams in Albania flow from east to west until they
reach the Adriatic Sea. These rivers/streams are generally short and steep and, during torrential rains, the
downstream plains (Western Lowlands) and-rural settlements, located along the coastline fields, are frequently
prone to extensive flooding (e.g. Velipoje plain).

The Albanian part of the AIC passes generally through three (3) distinct climatic subzones:
e Mediterranean Northern Plane Subzone'?:

The northern part of this subzone includes the plains from the border with Montenegro to Shengjin-Lezhe area
(A-I corridor sections. 1A and 1B). The local climatic conditions of this part are especially influenced by the
presence of Drini river, which is the longest river in Albania (approximately 270 km). The average annual air
temperature ranges from -5 to -7°C/and, in cold winters, they reach -10°C and quite rarely up to -15°C. The
summer season is usually very hot. The average air temperature in August exceeds 25°C. Rainfalls are
abundant (averaging 1500-1800‘mm annually) and are usually accompanied by local storms, while the most
severe rainfalls are observed during the winter and autumn seasons. The number of days with precipitation
ranges from 107 to 115 days per year. The area is at an annual level dominated by winds blowing from the
eastern, northeastern, and southeastern directions. Snow is not an annual occurrence, but when observed, it
reaches the levels of 8-20 cm, while it rarely reaches 40-50 cm in certain places. Days with snow vary from 5
to6 days per year, while the average nhumber of days with ice varies from 18 to 30 days per year.

10 Gjeografia Fizike e Shqiperise Vellimi 1, Tirane 1990
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e Mediterranean Central Plane Subzone!!:

This Subzone includes the central part of Western lowlands and hilly areas under 500m. The average annual
air temperature is 15-16° C with unusual changes from north to south and west to east. Winters are mild due
to significant influence of the Adriatic Sea. The average temperatures in January, which is the coldest month
of the year, range from 5.6° to 7.5°C. The absolute minimum temperatures range from -3° to -5°C, while in
cold winters this range is from -4° d to -9°C and, in rare cases, temperatures may drop down to -13°C. The
precipitations in this subzone vary from 920 t01,200 mm, while in the northern part of the subzone reach
1,500-1,700 mm. The number of days with rain vary from 85 to100 days per year. The rains are not torrential
and snow is not an annual phenomenon. During the cold period of the year, this subzone is dominated by
south-eastern winds while, in some places, the winds blow from the northwest direction. In the warm period,
the winds are predominately from the northwest direction. The height of the snow layer ranges from 5 to10
cm and in few cases the height can reach up to 15-17 cm. The freezing period is short and the days with ice
are few (15-30 days per year with higher concentration in the months of January and February).

e Mediterranean Hilly Southeast Subzone!?:

This subzone includes the geographical areas extending on both sides of the Vjosa and Drinos river valleys as
well as from Fier city down to the Greek border (Kakavije). Drinos river is a tributary of Vjosa river, which is
the second biggest river in Albania, while they join their waters together just before Tepelene. The climatic
impact of the Adriatic Sea is dominant and more specifically this is evident along the wider downstream sections
of Vjosa river valley (AIC sections 9A and partially 9B) towards the sea coast. On the contrary, the influence
of the Ionian Sea over the local climate is inconsiderable.

The annual average temperature is 14-15°C. The average temperature in January (coldest month) is above
5°C, while the minimum temperatures range from -3° to -5°C and sometimes -5° to -6°C. In cold winters, the
temperature can be in rare cases.as low as -15° C.

The period of negative temperatures lasts 30-40 days per year for the downstream part and 45-55 days for
the upstream part. The frosts can be observed until April.

Rainfall is abundant but with uneven distribution. Regarding the lower part of the subzone (section 9A and
partly 9B, up to Sevaster village), the average rainfall is 1,000-1,100 at an annual level , regarding the valley
of Drinos river, the average rainfall ranges from 1,500 to1,700 mm per year, and the valley of Shushica river,
the average rainfall ranges from 2,500 to2,700 mm per year. Rainfall is often accompanied by intense storms.
The number of rainy days ranges from 110 to120 days per year. Winds during the warm periods of the year
blow from the northwest, and during the cold periods from the southeastern direction. The average thickness
of snow layeris 10-15 cm, while the highest snow layer thickness observed reaches 30-40 cm.

The following figure presents the distribution of the sub-zones and the Corridor.

1 Gjeografia Fizike e Shqiperise Vellimi 1, Tirane 1990

12 Gjeografia Fizike e Shqiperise Vellimi 1, Tirane 1990

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information

only at the request of MIE. This document is not complete and does not represent an official submission by
IPF5 and its Consultants.) Page | 124



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA

KOSOVO *

Figure 4-1 Albania Climatic Zones

3 B z
g =i -2
> 2
| NORTH MACEDONIA
[
|
\ , liske Ohre
E | e z
ol = Prespes se Madhe -2
N ' Foqrades ! ;
. ;
l 4
|
|
|
Medterranean Plane Climate Zone
[ Mediterransan Pare Narih
£ | COMeditamanean Piars Soutn z
27| Mediterranean Hitly te Zone _g?,
= | I mediterranean Hilly Noetn 2
[_JMeciterranesn Hilly Central -
[ Mediterranean Hilly Sautheasst lonean Sea GREECE
[ Meciterranean Mity Southwest
Mediteranean Pre-Mountainous Climate Zone
7 Mediterranean Fre-Mountairous North
B rediterranean Fra- alraus South
Mediterransan Montaincus Climate Zone
[ Meciterranean Mouriainoue Narth [
2] Mediterransan Mourtenous Cast i
[ Mediterrancan Mourtanoas Southeast 0 125 25 50 Kilometers
[ Mediterrancan Mourtanous South ‘ N T N O T |
19°00°E 2000 2100

- IPF 5

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information
only at the request of MIE. This document is not complete and does not represent an official submission by

IPF5 and its Consultants.)

Page | 125



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA

- IPF 5

The meteorological stations presented in the following figure and marked with red are taken into consideration
for the climatic profile of the project area. These data refer to the meteorological period 1960-1990.
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Figure 4-2 Meteorological Stations
4.1.3.2 Meteorological parameters
Air Temperature

The air temperature is one of the main climatic parameters which characterize the climate of a region. By
considering the sections of the AIC, it can be concluded that the majority of the corridor passes through areas
where the annual average temperature is 15-16°C, apart from limited areas after Section 10 where the annual
average temperature is 14°C.

The following table presents the annual average of air temperatures of the meteorological stations close and
along the corridor.

Table 4-1 Annual Average Air Temperatures (oC)

Annual
Station/Months IV VIII average

Shkoder 13,5 18,0 22,0 246 247 20,9 157 10,9 14,9
Lezhe 6,9 8,2 10,6 13,8 17,9 21,5 240 240 21,1 169 125 8,8 15,5
Sukth 70 80 97 132 174 21,1 23,0 22,9 202 160 12,2 86 14,9
Tirana 67 79 9,9 13,3177 21,6 23,8 238 206 161 11,8 82 151
Lushnje 82 9,1 11,0 141 183 223 243 244 216 176 132 97 16,2
Fier 72 83 10,1 13,3 174 213 23,1 23,0 203 163 12,2 87 151
Llakatund 74 84 102 13,3 17,3 21,2 23,0 229 202 162 12,3 88 151
Gjirokaster 54 69 93128 172 21,2 235 23,6 201 150 10,3 6,7 143
Average 6,7< 79 10,0 13,4 17,7 21,5.23,7 237 206 162 11,9 83

As it can be seen from the table above, Lushje has the highest annual average temperature (16,2 °C), followed
by Lezhe (15,5 °C), Tirana (15,1 °C) and Llakatund (15,1 °C). The lowest annual average temperature is
encountered in.Gjirokastér (14,3 °C). The lowest monthly temperatures along the corridor are encountered in
January (6,7 °C) and December (8,3 °C) and the highest in July and August (23,7 °C).
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Precipitation

Precipitations are among the most important climatic indicators, which determine the climatic characteristics
of an area. The factors that affect the characteristics of precipitations are the geographical location of the area,
distance from the sea and orography. The following table presents the annual precipitation distribution in the
meteorological stations close and along the AIC.

Table 4-2 Average Precipitation Distribution during the year

Statonontis 1 i m v v v n v lx oo a i

Shkoder 242,7 200,22 179,7 1740 126,55 66,9 41,8 70,1 1793 230,5 273,6 279,9 2065,2
Lezhe 1744 1484 1382 121,4 980 782 38,7 544 944  152,0 190,3 1751 1463,5
Kameez 151,0 121,5 1265 1104 92,9 652 462 57,9 80,8 1106 1781 158,7 1299,8
Sukth 1347 113,3 101,9 90,3 680 51,8 29,0 450 678 1142 1603 132,3 11086
Tirana 142,9 131,8 1150 104,7 1043 66,7 41,5 492 77,7 1156 1743 147,8 12715
Durres 143,0 132,0 1150 1050 1040 670 42,0- 49,0 780 1160 1740 148,0 1273,0
Lushnje 117,1  102,7 87,3 81,0 662 349 247 334 573 932 1435 121,6 9629
Fier 127,6  103,7 87,7 77,2 53,3 28,7 256 32,3 61,4 1009 1593 127,6 9853
Llakatund 130,1 1157 859 70,5 50,6.. 24,8 19,6 282 59,1 | 1154 166,5 148,8 1015,
Gjirokaster 281,0 237,0 163,0 119,0 77,0 340 20,0 32,0 940 1960 3240 3460 1923,0
Average 164,5 140,6 120,0 1054 84,1 51,8 32,9 452 850 1344 1944 178,6

As it is indicated in the table above, the highest annual sum precipitation can be observed in Shkoder (2065,2
mm), followed by Gjirokaster.(1923,0mm), while the lowest annual precipitation occurs in Lushnje (962,9mm)
followed by Fier (985,3mm) and Llakatund (1015,2mm). The month with the highest average precipitation
along the corridor is November (194,4mm) followed by December (178,6mm) and the month with the lowest
precipitation.is July (32,9mm) and August (45,2mm).

Regarding the distribution of precipitation along the corridor, the lowest precipitation occurs in sections 5C up
to Section 9B2, followed by Sections 4 and 5B. Higher precipitation is observed in Sections 2 and 3 while
Section 1 and Section 10 up to the Albanian - Greek border (Section 13A) indicate the highest precipitation
along the corridor.
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The maximal 24-hour precipitations registered by meteorological stations located along the AIC are presented
in the table below.

Table 4-3 Maximum 24 - hour registered precipitation (in mm)

Station/Months IV average

Shkoder 1303 1165 189,0 202,3 131,3 102,3 69,9 2064 2910 183,4 1859 1350 161.9
Lezhe 133,1 650 1205 91,5 1132 160,01 465 89,7 1295 116,7 1351 758 | 106.4
Kameez 1104 111,5 746 50,9 542 768 442 780 81,5 1050 1573 72,6 848
Sukth 130,2 1258 736 675 1202 750 440 877 73,7 1274 1170 519 912
Tirana 651 685 650 769 1225 1030 585 79,0 97,7 2974 1935 130,0 113.1
Lushnje 595 51,5 687 438 845 395 680 590 61,4 787 1630 61,5  69.9
Fier 62,9 51,6 1034 51,4 540 504 1161 913 784 956 1461 960 | 83.1
Gjirokaster 211,6 168,1 930 966 653 534 21,0 506 94,7 199,0 288,0 2156 129.7

Considering the table above. the highest maximum 24-hour rainfall is observed in Shkoder and Gijirokaster,
while the lowest values can be seen in Lushnje and Fier.
Wind

Another quite important meteorological indicator is the wind velocity. The average values of wind velocity
during the year are given in the table below. The highest annual average of wind velocity is observed in Lezhe
(4 m/s) followed by the wind velocity of Fier (2,8 m/s), while the lowest annual average of wind velocity maybe
seen in Tirana (1,5 m/s).

Table 4-4 Average Wind Velocity Distribution (m/Sec) during the year

Annual
Station/Months v VIII average

Shkoder

Lezhe 5,8 5,8 4,0 3,4 3,0 2,7 2,8 3,1 3,3 4,3 4,2 5,5 4,0

Sukth 20 21 22 22 18 1,8 1,7 16 15 16 18 19 1,8

Tirana i6 18 1,7 /16 15 13 16 |1,5 13 13 13 14 1,5

Lushnje 30 2,7 126 25 23 25 25 24 24 125 122 28 25

Fier 28 32 31 33 28 28 26 26 25126 27 28 28
Air Humidity

An important climatic indicator is the relative air humidity, which has a direct impact on human activity.
Regarding the annual trend of this indicator, some fluctuations can be observed, which are subject to seasonal
changes and terrain characteristics.

Table 4-5 Air Humidity (%)

_!HHIHHH-HHHH
Station/Months IV VIII average

Shkoder 7572 68 |68 67 63 56 | 56 64 70 | 76 76
Lezhe 66 63 65 |70 72 69 64 | 66 67 66 69 64 | 67
Sukth 75175 75 |76 76 |71 | 69 |71 75 176 |78 77 |75
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Annual
Station/Months IV VIII average
71171 |72 71 66 61 @64 70 | 72 |76 |76 | 70

Tirana 73

Lushnje 64 66 68 71 70 65|63 | 63 67 67 71 68 @ 67
Fier 76 |75 75 |73 |72 68 | 67 70 74 76 |79 (78 |74
Gjirokaster 82 78 74 71 |68 | 62 | 55 | 56 67 |77 84 84 72

The highest annual average humidity, as it is indicated in the table above, occurs in Sukth (75%) followed by
Fier (74%) and Gjirokaster (72%). The lowest annual average humidity maybe observed in Lezhe and Lushnje
(67%).

Snow

Snowfall is rarely observed along the Western Lowlands, and'it can be considered as an extraordinary event.
This can be also concluded by the following table.

Table 4-6 Number of Days with Snow

Annual
Station/Months 1\" VI VIII average

Shkoder 1.9 1.8 0.9 02 0.7 11
Lezhe 1 08 03 0.1 08 06
Tirana 1.3 09 04 01 03 06
Durres

Lushnje 0.5 03 02 0.3
Fier 03 0.1 0.1 0.2
Gjirokaster 1.5 1.1 04 02 05 0.7
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Figure 4-5 Annual Show (cm)
Hail

This is a solid form of precipitation and is observed almost in every period of the year. Usually it is accompanied
by heavy rains. The duration of hail precipitation is generally 3-5 minutes. Hail is more common during the
winter months, while during the summer the number of days with hail is lower.

Table 4-7 Number of Days with Hail

[ sestonsmonma | 1|l re ey v e e [ e oo e e
Station/Months average
o6 05 05 02 01 00 0,2 04 0,5

Shkoder 0,7 0,1 01 0.35
Lezhe 04 04 04 06 02 01 01 O4 01 .01 08 0,7 033
Tirane 1,1 1,3 09 13 06 03 01.01 02 03 09 10 0.68
Durres 1,0 1,7 10 07 03 01 01 00 00 03 09 11 072
Lushnje 05 07 07 06 02 01°02 01 02 02 06 04 038
Fier o5 1,0 05 05 01 00 O1 O01 01 041 01 05 033
Gjirokaster 1,3 1,2 08 05 03 01 00 01 01 02 06 10 0.6
Average 08 1,0 07 07703 01 01 01 01 02 06 0,7

4.1.4 Topography and landscape
4.1.4.1 Introduction

Albania is a Mediterranean country with a Mediterranean landscape, which is more visible on the west and a
Mediterranean landscape with small continental influence on the east. The landscape diversity ranges from
areas with natural characteristics to areas associated with human activities. Traditional agriculture and stock
farming have been developed, enhancing the natural characteristics of the country. Due to this diversity, for
the evaluation of the landscape component, several elements will be taken into consideration, among which
topography and-morphology as well as naturalistic and historical-architectural are considered as key
factors/criteria.

Data for the description of the landscape were obtained from the General Local Plans of all the areas through
which the AIC passes (approved in.2016 -2017) and from relevant detailed studies. Field visits that were carried
out along the corridor offered a lot of material in order to describe the major characteristics of all Sections.

The major part of the AIC goes through flat terrains that belong to the country’s Western lowland, extending
from North to South, along the Adriatic coast. The rest of the AIC, especially some parts of Section 1 and 2,
5B, 9A2, 9B2, 10, 11, 12 have a very distinctive landscape. Regarding the areas where the topography along
the proposed AIC route is almost 100% flat, it can be concluded that they have a mixed use dominated by
residential and industrial areas, in higher or lower density, near or in some distance.

Albania does not yet have designated areas of landscape or townscape value. For this reason, the tables of
landscape areas for each section below are going to provide a brief description of the Landscape Areas (a
geographical area with a distinct pattern of combination of elements that occur consistently) identified within
the vicinity of the route.

4.1.4.2 Description of landscape per Section

There is a description below of the Sections that the AIC passes by, while there is a photo log (Annex 2), which
includes photos which are accompanying the text and give a general overview of the project.

Section 1 Murrigan (Border with Montenegro) - Balldren (beginning of Lezhe bypass)
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The topography along Section 1 is almost flat for the entire length, while this area is considered part of the
Western Lowland of the country. More specifically, the proposed corridor extends for about 14.5 km (west-
east direction) over a flat terrain, starting at the border with Montenegro (south of the existing road to
Murrigan, Sh41), until the intersection with Shkoder-Lezhe highway (Sh1) near to Bushat and up to the road
to Mjede (Sh28). The flat terrain continues then southwards along the existing highway Sh1 for the remaining
26.4 km until Balldren (near to Lezha town).

The major fields of Velipoje and Zadrima are well confined/ compact at varying distances by a number of hills
and mountains. The terrain elevations along Section 1 are generally quite close to the sea level, ranging from
0-1 meters below the sea level to maximum 30 m a.s.l.

Landscape Remarks

Section 1 passes via a wide variety of landscapes (rural, lake, forest, river and mountain area nearby). The
AIC passes close to settlements but not close to important cities or villages. The landscape is under pressure
from several human activities, which result in environmental degradation.

This Section maybe divided into three parts according to the landscape criteria mentioned above.

Table 4-8 Landscape characteristics of Section'1

| Parts | Characteristics

1. Landscapes of Ana e Malit, | The Buna Velipoja River, which is a designated "Protected Landscape", includes

Berdice and the field of Kolagjini forests on the north side, bush and wetland territories along and east side of the
(from km 04000 up to km road corridor. The pastures of Buna River are dominated by a flat, large-scale
144800) landscape with an open and exposed character and long-distant views (Figure 1).

The aforementioned road part has also a harmonious rural character, which is
mainly characterized by agricultural lands, areas of natural vegetation and open
plains of grazing pastures for cattle such as Oblika e Madhe in Shkodér (Figure
2), and woodlands and fragmented shrub forests in hills.
Spread residential buildings all over the Corridor (km 1+000, Dodaj village. Figure
3).
Some remnant forest natural areas, starting from Maja e Tahjave and including the
Murrigan hilly side and the hills of Xhakaj forests
2. Landscapes of the field of A strong rural character with a perceived sense of remoteness and tranquility away
Ashté, Kosmac, Varishte-Plezhe from the main road (the field of Kolagjini - Figures 4,5).
and Shkjezé (from 14+800 up to . A flat to gently rolling large-scale landscape with an open character and strong
km 21+000) horizons combined with inhabited areas spread throughout the territory (the field
of Lymes and the village of Kozmag - Figure 6).
Consistent landscape with long-distant views and strong skylines (the field of Plezhé
- Figure 7).
Groups of mature trees among pastures (the field of Shkjeze - Figure 8)
3. Landscapes area of Dajc, | Hillsides of Fagja e Percellimes about 3 to 5 km distance to the east side,
Blinisht and Kallmet (from km | _schlerophyllous vegetation, natural meadows and the mountain of Kakarrigi in a
21+000 up to km 40+946) distance of 400m up to 3 km in the west of the AIC.

The main habitats that characterize the first and second part are agricultural lands, natural vegetation, riverine
habitats with forests and shrubs. The forest vegetation and meadows are the major elements that define the
landscape panorama in the third part while agricultural land and natural vegetation are also evident in the
fields of Mabé (figure 9), the field of Daj¢ (figure 10) in Gjader Village and the field of Dajc (figure 11).
Additionally, forests and shrubs as well as spread residential buildings can be seen in Balldre village and
Kakarrigi hill of Lezhé (figure 12).

The following cultural monuments can be noted in the wider area as well as in close distance to the AIC:
= The walls of antic City of Liss of Lezhé (2.1 km distance from the AIC).
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= Church of “Shén e Premtes” in Balldre (370 m distance from the AIC).
Section 2 Balldren (beginning of Lezhe bypass - Milot)

Section 2 includes the construction of 3.0 km of a totally new alignment (Lezhe bypass) and other 13.2 km
of the existing highway Sh1 (Milot-Lezhe) until the junction with Al to Kosovo. Except for the initial part
(approximately 1.1 km), the topography along Section 2 is flat (terrains which belong to the country’s Western
Lowland). These terrains have a varying width from 5 to 10 kilometers in the east-west direction along Section
2 and extend on both sides of the existing highway Shl. They are confined by the Renci Mountain in the
north, the Adriatic coast on the west and a range of steep mountains on the east. More specifically, the
topography along Section 2 can be classified into two main parts:

= First Part (initial): This part is about 1.1 km long and extends perpendicularly to the Renci
Mountain. The highest point over the mountain is 165 m asl and lies on a very steep terrain.

= Second Part: This part represents the rest of Section 2, which is about 15.1 km long, and it lies
completely over flat terrains until the interchange (trumpet shape) with Al to Kosovo. The
terrain slopes are quite low, ranging from 0 to 1%. The AIC passes in the beginning over the
Road 32 to Shéngjin town and over the northern part of the Kune-Vain protected area, which is
characterized by coastal marshlands. These areas have the lowest terrain altitude of Section 2
lying at (+/-) 0.0 m asl. The highest terrain altitude is about 15.5 m asl (km 13+700) and is
located before the northern entrance to the Mati Bridge (625 m long).

Landscape Remarks

Section 2 passes by several urban, rural, forest, riverine and mountainous areas. Important elements in the
wider area of the Section are the Managed Natural Reserve. of Kune-Vain-Tale (the AIC passes close to a very
short part of the Managed Natural Reserve on the west side) and.the hills of Berzane (Managed Natural Reserve
of Berzane), 2.5 km on the east side of the AIC, which.is a designated Protected Landscape. The former
Protected Area is crossed by the Section in its buffer zone for a very short part while the latter is more distant
and not affected by the AIC. This landscape is also under pressure from several human activities.

The main landscape characteristics of Section 2 (Ishull Shéngjin, Drini Lezhés, Ishull Lezhé and Shén Koll and
Fushé Milot) are as follows:

&  Frequent panoramic views over the smoothly undulating hilly landscape from elevated points in
the east side such as the hills of Zejmen Bardhi, Shullazi, Stanes (located 2 km distant from the
AIC) as well as woodlands and fragmented shrub forests and hills in Lezhé district - Figure 13).

= Strong rural character with a general absence of large-scale infrastructure in the east side and
presence of low-lying fields in the west side. Agricultural lands planted with crops in Rilé and
Shén Koll district as well as in hills of Kreshé and Zejmen (Figure 14, 15).

= Open riverbed of natural flow and riverine habitats with shrubs along Mati River and near Shén
Koll village (Figure16), near Gajush (Figure 17)

= Agricultural lands with spread residential buildings (field of Milot - Figure 18, 19).

The main habitats that maybe encountered in this Section are agricultural lands, limited areas of natural
vegetation, riverine habitats (aquatic habitat within streams of the river) near and along Mati River and
forests and shrubs areas in distance. Woodlands and fragmented shrub forests of pine and oak trees in hills
lie in a distance not closer than 4 km in the east side of the corridor. Residential buildings spread along the
area are denser in the lower than the upper part of this Section.

The walls of antic City of Liss (protected area) Lezhe are a cultural monument that can be noted in the wider
area (2.1 km distance from the AIC - connecting point of Section 1 and Section 2).
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Important protected area, crossed in its boundary zone, is the Kune Vain Managed Reserve (IUCN, Cat. IV)
which encompasses the Kuné Island, the Kuné-Vain lagoon, the woodlands and several ecosystems.

Section 3 Milot - Thumane

Section 3 follows completely the alignment of the existing dual carriageway highway Sh1l. The topography
along the proposed AIC route in this Section is totally flat.

The terrains belong to the country’s Western Lowland and lie on both sides of the existing highway Sh1, with
a varying width from 8 to 10 kilometers (in east-west direction). The plains are confined by the Adriatic coast
on the west and a range of mountains on the east.

The terrain quotas along Section 3 are close to the sea level, ranging from 0-1 meters asl (km 34500 to km
6+400) to a maximum of 29 m asl at km 12+400 in Thumane (railway underpass). The terrain slopes along
Section 3 are quite low and relevant figures range mostly from'0% to 1%. Slightly higher scopes (1% to 3%)
are observed in three short sections of a total length of 1.0 km, which are located in km 8+700 to 9+100
(slope 1-2%), km 124150 to 12+350 (slope 2-3%) and km 124500 to 124900 (slope 2-3%).

Landscape Remarks

Section 3 passes through urban, rural, marine, forest, river and mountain areas, including the hilly landscape
on the west and east side. This landscape is also under pressure from several human activities.

This Section includes the field of Milot, Laccand Mamurras and is<dominated by:

=  Frequent panoramic views over smoothly undulating landscape on the east side, in the area of
the mountain of Gjoném, Skungjel and Shen Ndout Church, not closer than 2.5 km from AIC
(Figure 20).

= Strong rural character with a general absence of large-scale infrastructure in the east side and
low-lying fields in the west such as the field of Mamurras (Figure 21),

= Agricultural lands with spread residential buildings (Figure 22) and

= Industrial zone of Antea Cement in a distance of 4.4 km from the AIC (Figure 23).

The main habitats are agricultural lands such as the field of Bushnesh area, planted with crops, areas of natural
vegetationand riverine habitats with forests and shrubs near the river of Droje. Woodlands and fragmented
shrub forests in the hills of Shpérdhel, Mamurras, Boka e Kuge as well as residential buildings lie in a distance
not closer than 2.5km - 4 km.

The cultural monument that can be noted in the wider area of the AIC is the Saint Anoit’s Church, Lag, which
serves as a touristic and very important religious attraction in the area and lies around 5 km away from the
AIC, on the km 5+500, (Figure 24).

Section 4 Thumane - Kashar

Section 4 is a completely new alignment. It starts in Thumane and ends up in Kashar at the intersection with
the existing dual carriageway highway Sh2 (Tirana-Durres). The topography along the proposed AIC route in
this Section is totally flat.

The terrains belong to the country’s Western Lowland. The plains have a north-south orientation with a
minimum width (west-east) of 6 kilometers and are confined by the hills of Preze and Ishmi on the west and
Thumane, Fushe-Kruje and Tirana on the east.

The terrain quotas in Section 4 are slightly above the sea level, ranging from a minimum of 3 m asl (km 1+000)
to a maximum of 57 m asl at km 204900 in Kashar at junction with Sh2, which is also the end of Section 4.
The terrain slopes along Section 4 are quite low.
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Landscape Remarks

This Section passes by urban, rural, forest, riverine and mountainous areas. The landscape diversity ranges
from natural characteristics to human developments and infrastructure. Traditional agriculture and stock
farming have been developed and are the major factors, which determine the landscape physiognomy in those
areas, which are characterized by autochthonous species described in detail in the biodiversity parameter.
Besides this, the landscape is affected by pressure from anthropogenic activities.

This Section maybe divided in two parts according to landscape criteria.

Table 4-9 Landscape characteristics of Section 4

| Parts | Characteristics

1. Landscapes of the field of Very structured and controlled landscape, primarily used for arable farmland (km
Kodér Thumane, Bupq, Nikél 0+600, field of Derven - Figure 25).
and Bérxullé (from km 0+000 | Straight corridor with minimal roadside vegetation.
up to km 20+200) Small areas of trees, shrubs and grassland with two river crossings with Gjole River
(km 34400 and 8+600 - Figure 26).
Flat, large-scale landscape along the field of Bupqg, with an open and prominent
character and long-distant views to the Castle of Preza, west side of the AIC (km
114000 - Figure 27).
Agricultural lands planted with crops, areas of natural vegetation and pasture,
riverine habitats with forests and shrubs, woodlands and fragmented shrub. (km
104000, east side of the AIC - Figure 28)
Scattered residential buildings, (field of Bilaji and in distance Arameras village and
hills of Kruja and Zgérdheshi -figure 29, km 9+000-, village of Brérxullé, field of
Prezé -Figure 30, km 16+000).
2. Landscapes of the industrial ~Industrial structures surrounded by their facilities and scattered residential buildings
zone, (from km 204200 up to km and interstitial areas between industrial and residential district, (km 20+900 -
21+050) Figure 31).

The cultural monument that can be noted in close distance to the AIC (300 m) is the Church of Gjon Pagezorit
Krujé — Derven.

The most important cultural monument is the Prezé Castle on the west side of the AIC, 2.7 km distant from
the AIC and quite close to the Mother Theresa International Airport.

Section 5 Kashar - Konjat

Section 5 comprises of two parts, sub-section 5B (Kashar - Lekaj) and sub-section 5C (Lekaj - Konjat). More
specifically:

= Section 5B, Kashar - Lekaj

Section 5B follows initially (north-south direction) the flat terrains located on the right side of Limuthi Stream
until the irrigation reservoir-in Kus (Purrezit) with low elevations ranging from 57 m to 75 m asl. From Kus to
Allgjate village, the road corridor goes through a steep hilly terrain and then along the narrow valley of Lalmi
Stream passes through moderately steep terrains.

Section 5B continues in the southern direction along the right side of the valley of Erzeni River with terrain
elevations varying from 71 to 64 m asl. Then, the corridor follows the valley of Pezé Stream, where the terrain
elevation is as low as 55 m asl. It continues to a north-south direction, extending over almost a flat terrain
through the valley of Peze Stream (a tributary of Erzeni River) —beside the village of Maknor and in parallel to
the local road to Peze, both located on the east side of AIC route. At km 16+845, Section 5B turns immediately
towards the west direction, passing through steep hilly terrains, where the elevation is 318.22 m asl. From that
point up to the end of Section, the corridor passes mostly through a series of hills of Mushnik, Zambish and
Okshun, depressions, rugged and steep terrains with almost no inhabited settlements. Flat terrains lie between
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km 26+500 and 30+400 along the downstream part of Dargi River valley as well as at the ending part of
Section 5B from km 31+100 to 33+573.

Landscape Remarks

This Section crosses a flat territory from Kashar to Pezé and then continues primarily on a hilly terrain up to
Lekaj, while from there runs over agricultural areas, mostly related to crop and fruit tree production,
characterized by small natural habitats in between, as well as deciduous shrub forests and woodlands mixed
with meadows.

This Section maybe divided in two parts according to landscape criteria (the ones in italic are the differences
of the two parts).

Table 4-10 Landscape characteristics of Section 5B

| Parts | Characteristics

1. Landscapes of Kashar and | A strong sense of tranquility, a high level of naturalness and a mosaic of open
Peze (from km 0+000 up to km woodland, rough pastures, arable farmland and scattered farm buildings. Above
21+700) all, the view offers distinctive panorama near Kusi Lake and Natural Park, (km
34500 - Figure 32) and Allgjata artificial lake (partially visible from the AIC) and
natural park (very close and visible from the AIC at km 7+000 - Figure 33).
A high degree of variation of land cover and landform with forests in the hills of
Fires, Lazrit, Kuiluges
Vegetation dominated by groves, open woodland amongst pasture fields, roadside
verge, tributaries. Forest at west and east edges along the valley of the brook
Cerile until the connection point with brook of Pyllzezé (km 214700, near Kuiluga
hill).
Agricultural areas, mostly related to crop and fruit tree production, characterized
by small natural habitats in between, as well as deciduous shrub forests and
woodlands mixed with meadows, (Peze, Celmetaj village, km 9+000 - Figure 34).
Harmonious rural character (Peze e Vogel near Erzeni River, km 134000 - figure
35).
2. Landscapes of Mushnik, . A mosaic of open woodland, rough pastures, arable farmland and scattered farm
Zambish, Okshun and Lekaj buildings. Strong sense of tranquility, high level of naturalness all along this
(from km 21+700 up to km section, mostly in km 21+400 until 24+400, passing Kavaja Municipality.
33+573) A high degree of variation of land cover and landform contributes to enclosed views
through trees.
Vegetation dominated by groves, open woodland amongst pasture fields, roadside
verges, tributaries. Forest at western and east edges along all the section.
Harmonious rural character
Deciduous forest shrubs covered with many types of vegetation and woodlands
mixed with meadows from km 27+000 to 30+700 (Hills of Zamblishté, south of
Section 5B - Figure 37).
Character of the river valley strongly influenced by the seasons and climatic
conditions visible all along the Section (km 30+700 to 32+100 - Figure 38).
Okshuni artificial lake, around 1.8 km distance from Section 58 (km 31+000 to
33+000) dominated by agriculture land and having an open view on a flat terrain
before reaching the hilly terrain and rural buildings in a very open spread position.
(Field of Lekajt, hills of Okshuni, Lekaj, Kercukaj district, km 33+800 - Figure 39).

The only natural monument in the area is Arra e Babé Myslymit (Biomonument -Specific tree), which is at a
distance of 920 m and partially visible from the AIC (km 174400 - Figure 36).

= Section 5C Lekaj -Konjat

The topography along the proposed AIC route in this Section is totally flat. The fields of Myseqe are part of
country’s Western Lowlands, while are quite vast, ranging in width from about 5 km to 15 km in the west-east
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direction, and are confined by the Adriatic coast (west) and a range of low hills (east), along which most of
the rural settlements are located (Lekaj, Gose, Cerme, Gramsh, Dushk, etc.). Myzeqe fields are intensively
used for agricultural purposes (mostly crops and vegetables), while the hills are planted with olives, fruit trees
and vineyards. The fields are reclaimed in the 70s through the construction of an intense network of drainage
and irrigation channels. Shkumbini is the only river in the area, cutting across Section 5C at Km 6+500 (near
to Rrogozhine), and then flowing in the east-west direction toward the Adriatic Sea.

On the contrary to Section 5B, which is completely a new alignment, Section 5C mostly develops along the
existing double carriageway highway Sh4 that connects Durres city with other cities in Albania until the border
with Greece (Kakavije). The terrain elevations in Section 5C are close to the sea level, ranging from a minimum
of 9 m asl (Km 10+900) to a maximum of 25 m asl (Km 04+000). The terrain slopes along this section are quite
low and relevant figures range mostly between 0% and 1%. Slightly higher scopes (1% to 2%) are observed
in three short sections of a total length of about 3.0 km, which are observed in km 0+000 to 1+500 (1.5 km),
km 4+400 to 4+800 (0.4 km) and km 8+500 to 9+600 (1.1 km).

Landscape Remarks

This Section passes mainly by a flat terrain in the west side and an upgraded to a hilly terrain in the east side
of the AIC and includes the area of Lekaj, Kercukaj, Gosé e madhe, Gosé e vogel and Konjat. It is dominated
by:

= Large, rectangular fields lined by irrigation channels. These fields are accompanied by
settlements which already face landscape problems (increase of linear suburban settlements)
(Figure 40).

= Flat, large-scale landscape with an open and exposed character and long-distant views, (field of
Lekaj and hills of Peqini closing panorama in distance, km 6+000 -Figure 41).

= Areas primarily used for farmland (Figure 41).

=  Fairly open, elevated smoothly rolling plains with gentle undulations associated with watercourse
near Shkumbini River, (km 6+400 to Km 6+700 - Figure 42)

The Section runs almost entirely over agricultural areas, characterized by small natural habitats in between, as
well as deciduous shrub forests, while woodlands mixed with. meadows in low hills nearby are very limited.

Section 647 Konjat - Lushnje- Fier bypass

Section 6+7 mostly develops along the existing double carriageway highway Sh4 that connects Durres city
with other cities in Albania (Lushnje, Fier, Tepelene, Gjirokaster) until the border with Greece (Kakavije). The
Section starts near to Dushk village in the north and ends up close to Mbrostar in the south, at the beginning
of Fier bypass. The topography along the proposed AIC route in this Section is totally flat.

Myzege fields are part of country’s Western Lowland. These fields are quite vast (they were also along section
5C) and confined on both sides by low rise hills oriented in the north-south direction. Myzege fields extend
from 8 km to 15 km in width (east-west direction). The terrain elevations along Section 6+7 are close to the
sea level, ranging from a minimum of 2 m asl (Km 1+600) to a maximum of 15 m asl (Km 0+000) at the
beginning of this Section.

Landscape Remarks

Regarding both parts of this Section (6 and 7), suburban/rural developments versus natural area have a
balance more in favor of natural landscape, with a mixed function area which include residential, industrial and
others.

The landscape area of this Section is mainly covered by land principally occupied by agricultural land in the
west side of the AIC and by areas of natural vegetation and rural building plots in the east side of the AIC.
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Mostly open views are present, allowing a variety of items to be viewed within the road landscape. Hilly
terrains on both sides are mostly planted with olives, fruit trees and vineyards. This creates areas with special
biodiversity values. The fields are intensively used for agricultural purposes (mostly crops and vegetables) and
provided with an intense network of drainage and irrigation channels.

This Section maybe divided in two parts according to landscape criteria (the ones in italic are the differences
between the two parts).

Table 4-11 Landscape characteristics of Section 6+7

| Parts | Characteristics

1. Landscapes of Dushk, Golem | Flat, large-scale landscape with an open and exposed character and long-distant
and Lushnje (from km 04000 views (field of Térbufi, hills of Plena, Grabian village on the west side of the AIC,
up to km 10+400) km 04400 - Figure 43, Figure 44).

Very structured and controlled landscape, primarily used for arable farmland along
the field of Térbufi, Karbunaré. (Figure 43, Figure 44).

Hilly terrain (near Dushku i Madh village on the east side of the AIC, km 0+000 to
2+300 - Figure 45, Figure 46) and hills of Cervegut, Malgurit, A distinguished
panorama on the east side of the route with orchard and olive trees.

Very dominant element in panorama of this segment on the east side, a regional
center, Lushnje City and Mountain of Harburit, 1.5 km from road corridor, and
Mountain of Kasharanit 3 km distance from AIC, (km 3+000 - Figure 47).

Fairly rural character with a moderate sense of remoteness in areas away from
road in Dushku i Madh village starting from km 0+000, Karbunaré e Poshtme,
Lushnja Municipality, km 10+000, in distance, west side of road corridor. (Figure
48).

Agricultural lands cultivated with crops, orchard, fooder, etc, and managed habitats
such as villages and settlements more affected and viewed in the east side for
the entire section, and large and rectangular fields, lined by irrigation channels.

2. Landscapes of  Savér, = Small tributaries indicated by swathes of trees, shrubs and grassland (km 2+000,

Bishgethém, Lumth, Rrapéz fshat Savér village, field of Bishgethém, Lushnjé Municipality, north -west side of AIC -

and Kolonje and Fier (from km Figure 49).

10+300 up to km 27+900) A high level of naturalness with a strong sense of remoteness, (field of Bishgethém
of Lushnjé Municipality, north - west side of the section (Figure 49, 50).

Flat, large-scale landscape with an open and exposed character and long-distant
views, e.g.: Field of Mbrostar, km 14+000.(Figure 51)

Very structured and controlled landscape, primarily used for farmland and
dominated by agricultural lands cultivated with crops, orchard, fooder, etc, and
by intensively managed habitats such as villages, settlements and infrastructure.
(Figure 51)

Both parts of this Section share very similar landscape characteristics. The difference is that in the first part of
this Section, the hills are very close to the AIC, while unlike this, the second part is dominated by open
fields/views in both sides until the AIC reaches the hills of Ardenice in the end of it.

A very important cultural monument in the area with high historical and religious value is the Saint Mary’s
Monastery of Ardenice, on the hills of Ardenice, in the west side of the road corridor (km 134300, 1.8 Km from
the AIC - Figure 52).

Section 8 Fier bypass

Apart from the first kilometer, where the alignment crosses a hill, the AIC traverses flat, low-lying land with
little variation in topography. More specifically, the AIC will pass through the slopes of the hill of Petove village,
will cross the railway and pass through the Fier’s plain, where the relief is nearly flat. Then, the AIC will pass
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away from the hills of Pojani and then the Shtyllas village, still lying in the plain. At the end of the Section, the
corridor will pass across Mifoli’s plain.

Landscape Remarks

The main landscape characteristics of Section 8 (Mbrostar, Dermenas, Levan) include complex cultivation areas,
transitional woodland shrubs, land principally occupied by agriculture with areas of natural vegetation and
natural grasslands. The landscape character of this Section is similar to Section 6+7. Building plot versus
natural landscape is balanced more in favor of natural landscape, with a mixed function: residential, industrial
and others.

This Section is characterized by:
A flat to gently rolling large-scale landscape with an open character and strong horizons.
Very structured and controlled, primarily used for arable farmland

Generally open and rough pastures with solitary.trees and localized patches of scrub (Daullas Village,
near Gjanica River, km 4+000- Figure 53).

Isolated group of trees as a prominent feature along all section, south and west side, in a gently
undulating to shelving lowland plains topography lying between 8 m -12 m asl, (Dermenas Village, km
10+100 - Figure 54).

Agricultural lands cultivated with ‘crops, orchard, fooder, etc, and by intensively managed habitats such
as villages, spreaded settlements and local infrastructure; (fields of Mbrostar (Bishanka), before
entering in Fier, km 5+000 - Figure 55).

Apollonia Archaeological Park is an important cultural monument, close but not visible from Section 8. This is
an ancient city located on the right bank of Vjosa River (ancient name Aous). Its ruins are situated in

the Fier Region, near the village of Pojan in a distance of 2.2 km from this Section (Figure 56).

Section 9A2 Fier bypass (Levan) - Pocem (Hekal)

Section 9A2 lies mostly on flat terrains that extent along the right side of Vjosa river valley. The valley has a
varying width-of 0.5 km to 4.0 km, along which most of rural settlements are located.

The terrain elevation around the starting point of Section 9A2 in Levan is slightly above 0.0 m asl. The AIC
extends initially in the southeast direction (about 13 km) until Varibop village, reaching a maximum terrain
elevation of about 10 m asl. with terrain slopes of less than 1.0 %. This first part of Section 9A-2 can be
considered as almost totally flat. The terrain slopes after Varibop village slightly increase but are still less than
1.0%, reaching a maximum elevation of 34m asl, at the end of this Section in Hekal area (4 km before Pocem).

Landscape Remarks

The main landscape characteristics along this Section consist of complex cultivation areas, transitional
woodland shrubs, land principally occupied by agriculture with areas of natural vegetation, and natural
grasslands and natural areas such as forests, shrubs, pastures, meadows, and fruitless lands. Building plots
versus natural is balanced more in favor of natural landscape, where building plots have a mixed function,
such as residential and agricultural mix-use. This Section includes the areas of Levan, Frakull, Kafaraj, Murtezi
and Varibop and is dominated by:

Large-scale smoothly undulating plains and low hills not closer than 700 m on the north-east side of
the AIC (field of Levan, Klosos near Frakull e madhe and Kafaraj village, km 04000 to 2+000 - Figure
57).
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Strong rural character with a general absence of large-scale infrastructure (field of Bamaj, near Kafaraj
village, km 54200 - Figure 58 and km 74000 - Figure 59).

A flat to gently rolling large-scale landscape with an open character and strong horizons (field of Plepi,
km 84800 - Figure 60 and field of Cakrani to field of Gorishova on the west side of the Section, km
154000 to 18+800, - Figure 61).

Steep-sided, isolated hills and ridges in a low-lying, smoothly undulating landscape, hills of Ramési in
the north-east side of the AIC until the field of Hekal, km 19+000 until 26+900. (Figure 62).

This Section has a very important water system element, Vjosa River, which runs along the corridor and creates
a distinctive landscape.

Section 9B2 Pocem - Memaliaj

The topography along Section 9B2 represents a variety of terrains ranging from relatively flat patches of lands
to steep hills and mountains. Only a total length of about 13.km follows the existing highway Sh4 whereas the
remaining length of about 24.7 km follows a new alignment, passing through steep hills and over deep
depressions and water courses (including the Vjosa River) by utilizing appropriate engineering measures. This
Section can be divided in five parts regarding topography. More specifically:

The first part of Section 9B2 is about 5.5 km long (Km 0+000 to Km 5+500). The new alignment
follows mostly the existing national highway Sh4 (single carriageway). The alignment follows initially
the right side of Vlosa river flow for about 2.9 km, along a narrow strip of land of varying widths
ranging in upstream direction from 600 m to less than 30 m, lying in between the riverbank and steep
hills of northwest-southeast direction. The alignment approaches the riverbank along a section of 0.4
km (Km 2+400 to 2+800) at distances of less than 30 m. The'initial area of the alignment (Km 0+000
to 1+400) extends over an.almost totally flat terrain to slight high slopes. The remaining two areas
along the first part of Section 9B-2 lie over much steeper terrains of varying slopes.

The second part of Section 9B2 is about 5.1 km long (Km 5+500 to 10+600). The two motorway
carriageways start separating at km 5+500 and then continue ascending on both sides of a narrow
stream gorge. The carriageway on the right side of the gorge uses completely the alignment of existing
highway Sh4, while the other one on the left side is completely a new alignment. Both carriageways
join each other again after about 5.1 km in Km 10+600. The lowest and highest terrain elevations
along the first and second part of Section 9B-2, 10.6 km in total, are 34 m asl and 264 m asl, located
at the beginning of the first part and the end of second part respectively.

The third part of Section 9B2 has a length of about 6.4 km (Km 10+600 to 174+000) and is composed
of three distinct areas. The first area with a length of about 2.2 km (Km 104600 to 12+800) lies over
relatively flat terrains, following the existing national highway Sh4. The remaining 4.2 km (Km 12+800
to 17+000) includes steep terrains. The steepest part here is observed in a section of 1.5 km (Km
134600 to 15+110), which includes a high hill followed by a deep depression. The highest terrain
elevation is on top of the hill at 432.2 m asl (Km 14+000). The AIC alignment diverts from the existing
national highway Sh4 in Km 13+600.

The fourth part of Section 9B2 is about 6.9 km long (Km 17+000 to 23+900) and represents a complete
new alignment, which extends over relatively flat terrains of limited width. The highest and lowest
terrain elevation are 234m asl and 118 m asl, located respectively at the beginning (Km 17+000) and
the end (Km 234900) of this part.

The fifth part of Section 9B-2 is 13.8 km (Km 234900 to 37+700) and represents the most difficult
part in terms of topographical characteristics, mostly hilly to mountainous, presenting high slopes over
steep terrains that descend in perpendicular toward the AIC alignment and Vlosa river. The proposed
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alignment extends over a relatively narrow strip of land located on the right side of river’s flow. The
highest and lowest terrain elevations are 217 m asl (Km 36+500) and 100 m asl (Km 26+700).

Landscape Remarks

This Section follows the existing road and is dominated by several types of landscape. Hilly and mountainous
areas, the flat terrains that extend from Vjosa River as well as settlements and villages scattered all over the
territory characterize this Section. This area consists of fragmented agricultural land, grassland and aquatic
vegetation, natural vegetation near Vjosa River and natural woodland, Mediterranean forests, orchards as
olives and vineyards in the eastern side of the hilly terrain. This Section maybe divided in five parts similarly

to the topographic description above and presented below.

Table 4-12 Landscape characteristics of Section 9B2

1. Landscapes of Klosi (from km
0+000 up to km 5+500)

2. Landscapes of Kremanar and
Frater (from km 5+500 up to km
10+600)

3. Landscapes of Tatoshaj, Bejar,
Kute, Drizar (Km 10+600 to
17+000)

4. Landscapes of Dames to Tog
(km 174000 to 23+900)

5. Landscapes of Qesarat, Iliras
and Memaliaj (km 23+900 to
37+700)

----------------------

Characteristics

A flat to gently rolling large-scale landscape with an open character and strong
horizons, sparsely settled landscape with long-distant views and strong skylines,
(km 04000 to 1+000, field of Hekali, Mallakastér - Figure 63).

Shallow river valley with broad sweeping meanders and steep valley sides - Vlosa
river flow (km 24000 - Figure 64).

Occasionally cleared areas used for native pasture grazing (near Klos village, km
44000 - Figure 65).

Fairly rural character with a moderate sense of remoteness and trees along the
road corridor that contribute to a strong sense of visual continuity.

Large-scale smoothly. undulating landscape and low hills in a difficult terrain on
both sides of a narrow gorge stream (hills of Shullari, km 5+700 - Figure 66).
Sloping hillsides often open through the use of contour banks, which draw attention
to the variation in landform with rural settlements, e.qg.: Frater village, Hills of

Dames, km 10+000, (figure 67).

Forest formed by mature and young trees; dead trees and shrubs.

A flat to gently rolling landscape with an open character and strong horizons, e.g.:
Fratar village, Hills of Dames, km 104000, (Figure 67).

Occasionally cleared areas used for native pasture grazing.

Fairly rural character with a moderate sense of remoteness.

Gently sloping hillsides often open through use of contour banks, which draw
attention to the variation in landform, extend on the west side. (Bejar reservoir,
near Bejar village, km 13+700).

Forest formed by mature and young trees as well as shrubs near Zotaj village and
the hill of Katamatréng.

A relatively flat terrain, large-scale landscape with an open character and strong
horizons, sparsely settled with long-distant views and strong skylines (the field of
Mértiraj, passing Zhulaj, Krahés, Lulzim, Tog village)

A'fairly rural character with a moderate sense of remoteness and trees along road
corridor that contributes to a strong sense of visual continuity.

Occasionally cleared areas used for native pasture grazing.

Large-scale smoothly undulating plains and low hills.

Forest formed by mature and young trees, dead trees and shrubs.

Occasionally cleared areas used for native pasture grazing, (near Tog to Qesarat
village, mountains of Koshtina and Luftinje, km 23+000 - Figure 68 and Memaliaj,
km 364000 - Figure 71).

Hills and mountainous areas, presenting high slopes over steep terrains that
descend toward the AIC alignment and Vlosa river (near Iliras village, km 294000
- Figure 69).
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| Parts _________________ Characteristics

Sparsely settled landscape with long-distant views and strong skylines and fairly
rural character with a moderate sense of remoteness (near Memaliaj village, hills
of Ladova, km 344000 - Figure 70).

A shallow river valley with broad sweeping meanders and steep valley sides, (in
Memaliaj, km 36+000 - Figure 72).

Trees along the river corridor, which contribute to a strong sense of visual
continuity.

Gently sloping hillsides which draw attention to the variation in landform, e.g.:
when road corridor passes between hills of Kunjés and Gragcit to Qesarat village,
km 254000 to 25+900.

Forest formed by mature and young trees, dead trees and shrubs, all along north-
east hilly terrain, km 25+000 to.34+800.

An important bio monument close to the Section 9B2 is Rrepet e Pogemit, at a distance of 180 m, around km
5+000, located near the water sources of the Pocem Village (Figure 73 and.74).

Section 10 Memaliaj- Subashi Bridge

The changing topography and high terrain slopes are typical in Section 10, which is somehow similar to the
characteristics observed in few other AIC Sections, such as sections 5B and 9B2. Such characteristics, but to a
much less extent, are also observed in Sections 2 (initial part) and 9A2.

Section 10 starts at the outskirt of Memaliaj town. From this point, the alignment follows completely the right
side of Vlosa and Drinos river valleys. The topography along the first half of the proposed AIC route in this
section develops along the right side of Vjosa river valley. This part of Section 10 start in Memaliaj town and
ends up in front of Tepelene town where Vjosa and Drinos. rivers join each other. The valley is quite narrow
and surrounded on both sides by.a range of steep hills and mountains, which become flat near the riverbanks
by creating at several locations patches of relatively flat plateaus. A few rural settlements are located along
the bottom part of the steep hills and mountains on the right side of these rivers, whose economic activities
are primarily connected to cattle growing and livestock.

Similar terrains are also observed along the second part of Section 10, on the right side of Drinos river flow,
until the end of this section at the junction with the existing highway to Gjirokaster (route Sh4). The highest
and lowest terrain quotas along this Section are about 228 m asl at Km 15+800 and 114 m asl at Km 0+000
respectively. The terrain slopes in few locations are very low. These almost flat terrains (3.5 km in total) are
observed in Km 0+400 to 0+900.(0.5 km), Km 1+900 to 2+700 (0.8 km) and Km 64900 to 9+100 (2.2 km).
Other terrains (4.9 km in total) with relatively low slopes, are observed in Km 94300 to 9+900 (0.6 km), Km
10+800 to 11+400 (0.6 km), Km 11+700 to 12+600 (0.9 km), Km 16+300 to 18+800 (2.5 km) and Km
194900 to 204200 (0.3 km). With the exception of the terrains above, both equaling 8.1 km (3.5+4.9) and
about 40% of the entire Section 10, the rest of this Section is represented by quite steeper terrains.

Landscape remarks

This Section, as described above, follows completely a new alignment, passing in the right side of Vlosa and
Drinos river valleys to a partially flat and gradually elevated hilly terrain. This area is dominated by several
types of landscape. The mountainous, hilly and flat terrains that extend from Vjosa and Drinos Rivers in one
or both sides of the AIC characterize the Section while settlements and villages are scattered all over the
territory, mostly far from the road corridor. Additionally, the mountains, hills, fields, valleys, rivers, waterfalls,
ravines and a considerable number of caves make this area a greater touristic attraction to be explored. The
huge variety of landscape characteristics from agricultural land with areas of natural vegetation and transitional
pasture to natural areas such as forests in 800-1200 m altitude, shrubs in 600-800 m altitude, pastures,
meadows and fruitless lands make this Section a distinctive one.
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This Section maybe divided into two parts according to landscape criteria (the ones in italics indicate the
differences between the two parts).

Table 4-13 Landscape characteristics of Section 5B

| Parts | Characteristics

1. Landscapes of the area of @A flat to gently rolling large-scale landscape with an open character and strong
Vjosa valley, (km 0+000 to km horizons, sparsely settled landscape with long-distant views and strong skylines
10+180) (km 0+200 near Memaliaj, Vjosa river valley, near hills of Dames area - Figure
75), (Near Tepelene town, Vjosa river valley, km 5+000 - Figure 78, 79).
Occasional riverside lagoons, which contain a transitory wetland character (Vjosa
river valley - Figure 78).
Shallow river valley with broad sweeping meanders and steep valley sides. (Figure
79).
Occasionally cleared areas used for native pasture grazing and fairly rural character
with a moderate sense of remoteness, (near the mountains of Shendellise - Figure
76, 77).
Gently sloping hillsides cut by contour banks, extending on the east side.
Forest formed by mature and young trees, and shrubs near Memaliaj town
2. Landscapes of the area of Large-scale smoothly undulating plains and high hills but in a difficult terrain, on
Drinos valley (km 10+180 to km both sides of a narrow gorge stream (near Begishti village and Maintain of
20+200) Shendéellise in distance, km 11+000 - Figure 80).
Sloping hillsides cut by contour banks, extending on the east and west side, (field
near Harmova village - Figure 82).
Forest formed by mature and young trees, dead trees and shrubs. (Figure 81).
Fairly rural character with a moderate sense of remoteness and trees along the
road corridor that contributes to a strong sense of visual continuity (Drinos river
valley, near Luzati village, km 12+000 - Figure 81).
Occasionally cleared areas used for native pasture grazing (Harmova village, in a
distance from Cajupi Mountain, km 194000 - Figure 82).

This landscape is enhanced by water systems such as Vjosa River and its branches Drino-Benca-Luftinje, and
subterranean waters represented by massive karstic sources such as Cold Water of Tepelene, Hormova, Lekel,
Benca, Gurra.in Progonat, Bambulli in Dukaj etc.

Important Bio monuments visible or partly visible from section 10 are the following:

1. Rrapii Dervenit, bio monument, at a distance of 210 m, located near Derven village (Figure 83).

2. Uji I Ftohté (Cold Water), at a distance 300 m from AIC, 8 km south of the city of Tepelene. It has such
a name because the area is dominated by natural-rocky springs where the water always flows cold and
clean on the rocks of Tepelene Mountains. (Figure 84).

Section 11 Subashi Bridge - Gjirokaster Bypass

The topography along this Section is almost totally flat. The AIC follows the left side of Drinos river valley
(Dropull fields), which has a varying width in east-west direction ranging from 100 m to more than 1.0 km, as
measured between the river's bank and bottom part of the steep hills and mountains located on the west.
Section 11 has primarily a north-south direction and cuts across the valley by following completely the route
of the existing national highway Sh4 (Tepelene-Gjirokaster).

A limited number of rural settlements is located on the west of the Section at the bottom part of the surrounding
hills and mountains. These settlements are served by local roads, which are connected to the existing national
highway (Sh4). A few terrain irregularities are observed along a short section of about 0.7 km (Km 2+800 to
34500), while a land depression is represented by the riverbed of Kardhigi River. The highest and lowest
terrain elevations in Section 11 are about 203.7 m asl and 166m asl at Km 6+000 and 0+100 respectively.
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Landscape remarks

This Section is dominated by several types of landscapes such as flat terrains, hills and mountains in a distance
from the road corridor and settlements and villages. The land is principally occupied by agriculture land mostly
in the east side of the AIC and rural building plots in the west side of AIC, by natural vegetation and transitional
pastures. This Section has a similar character and landform to Section 10.

This Section includes the area of Drinos river valley and is characterized by:
= QOccasional riverside lagoons, which have a transitory wetland character (km 04000 - Figure 85).

= A relatively flat terrain, large-scale landscape with an open character and strong horizons,
sparsely settled, with long-distant views and strong skylines near mountains (village of Picari -
Figure 86).

= A rural character with a moderate sense of remoteness and few trees along the road corridor
that contribute to a strong sense of visual continuity all along Drinos river valley (near Picari
village, km 24150 - Figure 87).

= Creek valleys that contain a distinctive character, with typical rocky springs and valley sides full
of trees , (km 5+000, Humelica village -Figure 88, 89).

= QOccasionally cleared areas used for native pasture grazing or agricultural, such as the area after
Kardhiqi Bridge (km 8+170), the field of Valarese, the Mashkullora village, the Mountain of
Lunxhéri in distance not closer than 6 km from Section 11 and the area from km 9+070 to the
end of the Section. (Figure 90).

Section 12 Gjirokaster bypass

Section 12 is a completely new alignment and represents the new Gjirokaster bypass, aiming at releasing traffic
from the city’s road network. The alignment follows the valley on the right side of Drinos River along the
Dropull fields. The medieval city of Gjirokaster, a site protected by UNESCO, is located on the west of Section
12. A number of rural settlements are located on the east at a relatively low distance, namely Asim Zeneli,
Arshi Lengo, Topullaraj and Valare, while other villages are located further away. All these villages are
connected in the east-west direction-with Gjirokaster city through the regional road to Valare, which crosses
in a wide angle with Section 12. With few minor exceptions, the topography along Section 12 is almost flat.
The flat terrains have a varying width in east-west direction ranging from 0.8 m to 1.8 km. The closest
distances between the Drinos river and motorway embankment are observed along the initial 1.2 km (Km
04000 to 1+200) and range from 50 m to 120.m. The highest and lowest terrain elevations in Section 12 are
205 m asl and 187 m asl at Km 9+700 and 0+700 respectively.

Landscape remarks

This Section is dominated by flat terrains, hills and mountains in some distance from the AIC and extends along
the Drinos River valley, while settlements and villages are scattered all over the territory (Gjirokastér
Municipality, Field of Dropulli). The area is also occupied by agriculture land in the east and west side of the
alignment and rural building plots in the west side of the AIC, near the existing road.

The main types of vegetation are natural and aquatic along the riverbanks, shrubs and agricultural in flat lands.
The fields are intensively used for agricultural purposes (mostly crops and vegetables) and provided with an
intense network of drainage and irrigation channels. The hilly terrain on both sides is mostly planted with
orchards.

This Section includes the landscapes of the area of Dropulli field and Drinos river valley, which are characterized
by:

-------------------------------------------------------------------------

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information
only at the request of MIE. This document is not complete and does not represent an official submission by
IPF5 and its Consultants.) Page | 148



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA
-IPF 5

= Agricultural lands cultivated with crops, orchard, fodder and by intensively managed habitats
such as villages settlements and infrastructure (Mashkullore area, near Viroi basin, km 0+500 -
Figure 91).

= QOccasional riverside lagoons, which have a transitory wetland character and by a wide, shallow
river valley with broad sweeping meanders (Drinos River flow, km 2+000 - Figure 92).

= A relatively flat terrain, large-scale landscape with an open character and strong horizons,
sparsely settled rural buildings, with long-distant views and strong skylines with mountains (field
of Dropulli, hill of Bardhe, and mountains of Lunxheri, km 8+600 - Figure 93).

= Mountainous areas are more visible from the AIC such as the mountain “I Gjeré” on the west
side of the AIC, the mountain Lunxherisé and the mountain Buretos from the east side of the
AIC. (Figure 94).

Regarding cultural monuments, Gijirokastér Castle (UNESCO cultural heritage site) is situated at a height of
336 m in a distance of 2km from the AIC (Figure 95).

Section 13A Gjirokaster bypass - Kakavije

Section 13A follows mostly the existing highway Sh4 on the left side of Drinos river, since the proposed design
considers the doubling and upgrading of it. The AIC alignment has.a predominantly. northwest-southeast
direction and the topography along the entire section is almost totally flat. The flat terrains have a varying
width in east-west direction ranging from 2.00m to 4.0 km. The lowest and highest terrain quotas in Section
13A are about 200 m asl at Ch. 1+200 and 308 m. asl at Ch. 23+600 respectively. Several rural settlements
are located on the west side of the alignment at bottom part of a range of hills and mountains (Dervigan,
Goranxi, Dhuvjan, Terihat, Gorice, Frashtan, Grapsh, Jorgucat, Zervat, Bularat, Bodrishte, Vodhime).

These settlements are provided with access roads, connecting them to the new motorway and nearly land
properties through an adequate number of interchanges, underpasses-and overpasses. Two national roads are
connected to the AIC alignment, including the existing national roads to Sarande (Sh99) and Libohove (Sh96).
The terrain slopes are mainly less than 1.0% except for two short subsections (1.5 km in total) at the start
and end of Section 13A where relevant slopes reach up to 2.5%.

Landscape remarks

The hillsides in the south- west part of the AIC and the field of Dropulli and Drinos River in the north east,
make this Section different from the other Sections. This Section goes over or near to the existing road on a
flat terrain, while it passes through agricultural . lands with medium to high agro-productive capacity.

Villages such as Lazarat, Dervican, Goranxi, Vanistra, Haskové, Dhuvjan, Sofraticé, Terihati, Gorica, Frashtani,
Lugar, Grapsh and Jorgucat are in a distance less than 1 km from the AIC, while a hills range with the mountain
I Gjeré and Muzinés is also noticeable.

This Section includes the landscapes of the area of Drinos valley and the field of Drropul and is dominated by:

= Agricultural lands cultivated with crops, orchard and fodder and by intensively managed habitats
such as villages settlements and infrastructure. (Figure 96, 97,98).

= Fairly open, elevated smoothly rolling plains with gentle undulations associated with Drino
watercourses. (Figure 99).

= Wide, shallow river valley with broad sweeping meanders and valley sides, starting from the
foothills of the mountain I Gjeré

= Watercourses coming from the west — east side of the AIC, which comprise a shallow valley,
fringed by open agricultural and grassland. (Figure 96, 99).
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= Some remnant natural areas, including the mountain I Gjeré from the one side and the field of
Dropulli i Sipérm and Dropulli i Poshtém to the other side. Libohove village and Glina natural
/mineral water source are in a distance from the AIC. (Figure 102).

= Sparsely settled landscape with long-distant views and strong skylines (Figures 101,103).

= Strong rural character with a perceived sense of remoteness and tranquility away from main
road (Figures 100, 102).

The cultural monument that is close to the AIC is the ancient theatre in the Drinos river valley, near the village
of Sofratiké€, Hadrianopolis (590 m from AIC - Figure 104).

4.1.5 Geology
4.1.5.1 Introduction

This analysis provides an overview of the geology, geomorphology and geotechnical characteristics of areas
which seem to be affected by proposed AIC in Albania. A description of geological settings, including
stratigraphy and rock type description, of the geological-engineering conditions including geotechnical rock
classification and of geomorphology is prepared forieach Section of the AIC. Analytical geotechnical maps are
presented per Section in Annex 1 (scale 1:50.000), while also a geological map is given in the same Annex.

4.1.5.2 Geological characteristics along,the Sections
Section 1

Section 1 passes through the plain of Bregu i Bunes. The very low altitudes and the continuous floods of Buna
River have contributed to the creation of wetlands and lagoons such as Pentar in Velipoja, Belaj, and Domni
etc. The plain of Torovice (Kakarigit) was flooded in the past and has obtained material and soils from the
drainage of Kakarig marsh.(swamp). It is situated on a depression (Graben) through which the Drini River
flows, depicted by the presence of fluvial deposits under the peat layer. The site is composed of limestone
(Kakarig, Renc), flysch (hills of Bérdica, Bushat, Barbullush, Dajg) and alluvial deposits, resulting from the
disposal of the solid discharge of Drini, Buna and Gjadri rivers. The alluvial deposits are coarse grained and
reach a thickness up to about 100 m. Swamp deposits are also present mainly in the areas of Velipoja, Kakariqi,
Zadrimé and others.

Table 4<14 Geological characteristics of Section 1

Rock formations Geological-geoengineering Geotechnical
characteristics characteristics

1 Upper Paleogene Deposits The claystones dominated in flysh (weak Section 0.0-3.2km, 3.85-
(Lower Oligocene - Pg13) rocks), deposits of the Lower Oligocene are 8.5km, 9.2-19.45km,

Quaternary deposits — Q situated in the hills of Murigani, Dajgi i Bunes, 22.2-40.95km
Mushan and Bushat. Section 3.2-3.85km, 8.5-9.2

The silty clays are alluvial deposits of the km and 38.8-39.05km
pleistocene-holocene, and the alluvial @ Section 19.7-20.1 km and
deposits of the Holocene encountered in the 21.8-22.2 km
Nenshkodra plain like Zadrima plain and in
the area of Bregu i Bunes.

The organic silty clays are encountered in the
upper part of the former swamp of Ishem-

Tirane, = Thumane-Mamuras,  Torovice,
Zadrime etc.

Regarding the geotechnical conditions, the following can be noted:
= Section 0.0-3.2km, 3.85-8.5km, 9.2-19.45km, 22.2-40.95km
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This site is composed by two geotechnical units, which are:
Geotechnical unit 1:

The upper part of Section 1 of the A-I corridor is presented by vegetal soils. This geotechnical unit is 0.3-0.5m
thick.

Geotechnical unit 2:

This unit is composed by gravel-sand-silts mixtures, which are in medium to dense state. This geotechnical
unit has a thickness of 3.5-5.0m, which is more in some sites. According to “"USCS” classification, these soils
are included in “GM” group. The allowed bearing capacity of these soils is =2.5-3.0kg/cm? and, as such,
classified into the group of construction sites of medium bearing capacity.

= Section 3.2-3.85km, 8.5-9.2km and 38.8-39.05km

The site consists of the one geotechnical unit, which is represented by gravel-sand-silt mixtures, medium to
loose relative density with medium to high water content. According to "USCS” classification, these soils are
included in "GM” group. This layer is found in upper-part of lithological profile.and has a thickness exceeds
5.0m. The allowed bearing capacity of these soils is 6=2.0-2.5kg/cm?, which'is classified into the group of
construction sites of low bearing capacity.

= Section 19.7-20.1 km and 21.8-22.2km

These sections are composed by flysch rocks. They are weak rocks and consist of sandstone intercalated with
siltstones and claystones layers.

Potential landslide site: These formations are subject to landslides in case of excavation works during road
construction. The potential landslide sites are respectively located respectively in south west side and south
east side of alignment.

Section 2

Section 2 passes over a territory. that is included in Lezhe-Tirana plain. This plain is formed in the Tirana-Ishem
syncline. This Section, starting from Renci- mountain, passes completely over the Quaternary deposits
(Holocene) that are part of the commonly called Fusha e Lezhes, which constitute one of the most important
aquifers of ‘Albania. In the northern part, the Quaternary deposits overlie the limestones of Kruja zone. The
boundary of Quaternary deposits follows the Milot-Shengjin road, with the exception of the Pllana plain and
Manati area where this boundary goes further to the east. Such deposits are represented by gravels, sands,
silts, clays and mixed soils. Additionally, the Quaternary deposits are included in the silty clays formations. The
thickness of these deposits is up to several meters (60-65 m), while they are represented by silty clays to
clayey silts, with moisture content ranging at wide limits, depending on the groundwater table.

Table 4-15 Geological characteristics of Section 2

Rock formations Geological- Geotechnical characteristics
geoengineering
characteristics

Upper Cretaceous deposits (Cr2). Limestones of Kruja zone @ Section 0.0-1.22 km
The Alluvial deposits of Drini i Lezhés = Silty clays to clayey silts Section 1.22-2.3 km and 9.88-10.3
(Qh) (Lezhe - Lezha Island) and km
alluvial deposits of Mati River in Section 2.3-4.22 km, 4.37-9.88 km,
Fushe Milot area. 10.30-13.70 km and 14.2-16.2
The Lagoon deposits (Qh) in the km
areas of Rrile, Tresh and Zejmen. Section 4.22-4.37 km and 13.7-14.2
km
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Regarding the geotechnical conditions, the following can be noted:
= Section 0.0-1.22 (Tunnel)

This site is composed by strong rocks, which are represented by massive limestones. According to Bieniawski,
1989, these rocks are included in the good to very good rock of rock mass class.

e Section 1.22-2.3km and 9.88-10.3km
This site is composed by two geotechnical units, which are:
Geotechnical unit 1:

The upper part of Section 1 of the A-I corridor is presented by vegetal soils. This geotechnical unit is 0.3-0.5m
thick.

Geotechnical unit 2:
This unit is consisted of marsh deposits. These soils‘are represented by organic silts and organic silty clays.
According to “"USCS” classification, these soils are included in “OL"” group. It is situated below the geotechnical
unit 1 and has a thickness of 2.5-4.0m. Allowed bearing capacity is =1.4-1.5 kg/cm?, and classified into the
group of construction sites of low bearing capacity.

= Section 2.3-4.22km, 4.37-9.88km, 10.30-13.70km and 14.2-16.2km
The site consists of two geotechnical units. Starting from the top, the soil’s profile is represented by:
Geotechnical unit 1:
The upper part of the profile'is represented by vegetal soils. This geotechnical unit is 0.3-0.5m thick.
Geotechnical unit 2:

This geotechnical unit is composed by inorganic silty and clayey sands, medium to stiff consistency with
medium to high water content. According-to “"USCS” classification, these soils are included in “SM and SC”
group. It is situated below geotechnical unit 1 and has a thickness of 3.5-5.0m. Allowed bearing capacity of

soil is 0=1:6 -1.8 kg/cm? and classified into the group of construction sites of low bearing capacity.
=  Section 4.22-4.37km and 13.7-14.2km

The site consists of one geotechnical unit, which.is represented by silty gravel, medium to loose relative density
with medium to high water content. According to "USCS” classification, these soils are included in “GM” group.
This layer is found in upper part of lithological profile and has a thickness varies from 3.0-4.0m to 7.0-9.0m.
The allowed bearing capacity of these soils is 6=2.0-2.2kg/cm?, which is classified into the group of
construction sites of low bearing capacity.

Section 3

Section 3 passes over the same geomorphological terrain as Section 2 does. The territory is also included in
the Lezhe-Tirana plain, which is formed in the Tirana-Ishem syncline. Along Section 3, the geological
formations are the same with those of Section 2. The Quaternary deposits are represented by silty clays to
clayey silts, with a wide moisture content range, depending on the groundwater table. Their consistency ranges
from liquid to semi-solid state. Regarding geotechnical characteristics, the following sections can be defined:

= Section 0.0-2.4km

The site consists of two geotechnical units. Starting from the top, the soil’s profile is composed by:
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Geotechnical unit 1:
The upper part of the profile is presented by vegetal soils and this geotechnical unit is 0.3-0.5m thick.
Geotechnical unit 2:

This geotechnical unit is composed by inorganic silty and clayey sands, medium to stiff consistency with
medium to high water content. According to “USCS” classification, these soils are included in “SM and SC”
group. It is situated below geotechnical unit 1 and has a thickness 3.7-5.0m. The allowed bearing capacity of

this soils is 6=1.6 -1.8 kg/cm? and classified into the group of construction sites of low bearing capacity.
= Section 2.4-7.85 and 10.9-13.5km

The road site is composed by two geotechnical units, i.e.:

Geotechnical unit 1:

The upper part of the profile is presented by vegetal soils: This geotechnical unit is 0.3-0.5m thick.

Geotechnical unit 2:

It is built by sand-silt mixtures and sand-clays mixtures, medium consistency with medium to high water
content. According to “"USCS” classification, these soils are included in."SM and SC" group and situated below

the geotechnical unit 1 with a thickness of 2.0-3.5m. The allowed bearing capacity is 6=1.2-1.5 kg/cm? and
classified into the group of construction site of low bearing capacity.

=  Section 7.85-10.9km

This site is composed of one geotechnical units. It consists of gravel-sand-silts mixtures, which are in medium
state. This geotechnical unit is-5.0-7.0m thick. According to “USCS” classification, these soils are included in

“GM” group. Allowed bearing capacity of this soils is 6=2.5-2.8kg/cm?, which is classified into the group of
construction site of medium bearing capacity.

Section 4

Section 4 crosses mixed hilly and flat areas, separated by stream and river valleys. From the geological point
of view, the Molasses of Preze are included in the group of Sandstone-Conglomerate dominated Molasses. Due
to their composition and geotechnical properties, these rocks are used as building materials at great extent.

Table 4-16 Geological characteristics of'Section 4

Rock formations Geological- Geotechnical characteristics
geoengineering
characteristics

Clay Dominated Molasses Sandy silts, with a moisture Section 0.0-1.2km
Sandstone-Conglomerate dominated content range in Koder Section 1.2-18.8 km
Molasses Vore Section 18.8-20.0km

Quaternary deposits
In the areas without vegetation, clays are subject to intense weathering processes.
Regarding the geotechnical conditions, the following can be noted:
= Section 0.0-1.25km
The road site is composed by two geotechnical units, i.e.:
Geotechnical unit 1:

The upper part of the profile is presented by vegetal soils. This geotechnical unit is 0.3-0.5m thick.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Geotechnical unit 2:
It is built by sand-silt mixtures and sand-clays mixtures, medium consistency with medium to high water
content. According to “"USCS” classification, these soils are included in “"SM and SC “group and situated below

the geotechnical unit 1 with a thickness of 2.0-3.5m. Allowed bearing capacity is 6=1.2-1.5 kg/cm? and
classified into the group of construction site of low bearing capacity.

= Section 1.25-19.0 km
The site consists of three geotechnical units. Starting from the top, the soil’s profile is represented by:
Geotechnical unit 1:
The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:
This unit is composed by inorganic silty and clayey sands, medium to stiff consistency with medium water
content. According to “"USCS” classification, these soils are included in “SM and SC" group. It is situated below
geotechnical unit 1 and has a thickness of 4.5-5.5m. Allowed bearing capacity of these soils is 6=1.6 -1.8
kg/cm? and classified into the group of construction sites of low bearing capacity.
Geotechnical unit 3:

It is situated below of geotechnical nr. 2. This geotechnical unit represents of silty gravel, medium to loose
relative density with medium to high water content. According to "USCS” classification, these soils are included
in “GM” group. This layer is found in upper part of lithological profile and has a thickness varies from 4.0-5.0m
to 8.0m. The allowed bearing capacity of these soils is G=2.0-2.2kg/cm?, which is classified into the group of
construction sites of low bearing capacity.

= Section 19.0-21.0km
The site consists of two geotechnical units. Starting from the top, the soil’s profile is represented by:
Geotechnical unit 1:
Upper part of the profile is. presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

It's represented by deluvial soils. They are inorganic silts and silty clays with brown-beige color, of low-medium
of plasticity, intercalated with thin layer of very fines sands, medium to stiff consistency and it has medium
water content. According to “USCS" classification, these soils are included in “CL and ML" group. The allowed
bearing capacity of these soils is G=1.5 -1.8 kg/cm? and classified into the group of construction sites of low
bearing capacity.

Section 5

Section 5 (sub-sections 5B+5C) passes through molasses deposits of Middle Pliocene and Miocene. This
molasses consists of conglomerates, claystones-siltstones and sandstones intercalation, representing a hilly
and “jagged” relief affected by high intensity denudation processes. This Section runs through the lowlands
separated by each other from ranges of hills in a West East direction, while several areas along the Section
have suffered by soil erosion, caused by soils wash during intensive rainfalls. The seasonal streams have
created a high variety of relief, creating medium to high vertical fragmentation.

From the lithological point of view, most of the Neogene deposits are composed by claystones and siltstones
and conglomerates and sandstones, as well.
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Table 4-17 Geological characteristics of Section 5

Rock formations Geological- Geotechnical
geoengineering characteristics
characteristics

5 Molasses deposits of Middled = Conglomerates, Section 5B
Pliocene and Miocene claystones-siltstones = Section 0.0-3.0km

km and 30.8-32.0km

Section 30.8-31.3km (Tunnel)

Section 9.3-10.15km, 10.3-
11.1km, 11.6-12.0km, 12.7-
13.6km, 14.6-17.4 km, 25.0-
30.8 km and 32.0-33.7km

Sections 10.15-10.3km, 11.1-
11.6km, 12.0-12.7km, 13.6-
14.6km, 17.4-21.9km and
23.3-25.0km

Section 18.65-20.3km
(Tunnel)

Section 5C

Section 0.0-6.4km and 6.67-
14.2 km

Section 6.4-6.67 km

Section 9.15-10.35km, 11.2-
11.55km and 12.1-12.55km

intercalation,

Regarding the geotechnical conditions, the following can be noted for Section 5B:
= Section 0.0-3.0km and 31.6-33.6km
The site consists of two geotechnical units. Starting from the top, the soil’s profile is represented by:
Geotechnical unit 1:
The upper.part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

This unit is represented by deluvial soils. These are inorganic silts and silty clays with brown-beige color, of
low-medium of plasticity, intercalated with thin layer of very fines sands, medium to stiff consistency and it
has medium water content. According to “USCS” classification, these soils are included in “CL and ML" group.
Allowed bearing capacity is 6=1.5 -1.8 kg/cm? and classified into the group of construction sites of low bearing
capacity.

= Sections 3.0-9.0 km, 21.65-23.0 km and 30.65-31.60km

This site consists of premolasses rocks. These are weak rocks and are composed by marl, marls claystones,
conglomerate and sandstones.

Potential landslide site: These formations are subject to landslides in case of excavation works during road
construction. The potential landslide sites are respectively located respectively in south west side and south
east side of alignment.

= Section 4.2-5.1km, 18.45-201km and 30.65-31.1 km (Tunnel)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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These sections are composed by premolasses rocks, which are weak rocks. They are composed by marl, marls
claystones, conglomerate and sandstones. Based to Bieniawski, 1989, these rocks are included in very poor
rock of rock mass class.

=  Section 10.0-11.70km, 12.45-13.50km, 14.4-15.75km, 16.25-17.20km and 24.70-30.65km
Section 5B is composed by two geotechnical units, which consist of:
Geotechnical unit 1:
The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

This unit is built by sand-gravel-silts mixtures, which are in medium to dense state. This geotechnical unit has
a thickness of 3.5-5.0m and more in some sites. According to *USCS” classification, these soils are included in

“GM” group. Allowed bearing capacity of these soils is 0=2.5-3.0kg/cm? and classified into the group of
construction sites of medium bearing capacity.

= Sections 9.9-10.0km, 11.7-12.45km, 13.5-14.4km, 15.75-16.25km, 17.20-21.65km and 23.0-
24.70km

These are built by molasses rocks. They are very weak rocks and consist of siltstones and claystone’s. These
rocks are susceptible to erosion and weatherable forming a clayey horizon of residual soil.

Potential landslide site: These formations are subject to landslides in case of excavation works during road
construction. The potential landslide sites are respectively located respectively in south west side and south
east side of alignment.

Regarding the geotechnical conditions, the following can be noted for Section 5C:
= Sections 0.0-6.4km and 6.67-14.2 km
The site consists of two geotechnical units. Starting from the top, the soil’s profile is represented by:
Geotechnical unit 1:
The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

It is composed by sand-gravel-silts mixtures. These soils are in medium state and have thickness of 4.0-6.0m.
According to “"USCS” classification, these soils are included in "GM” group. Their allowed bearing capacity is

0=2.5-2.8 kg/cm? and, classified into the group of construction sites of medium bearing capacity.
= Section 6.4-6.67 km

This site is composed by one geotechnical unit, which consists of silty gravel, which are in medium state. This
unit is 15-20.0m thick. According to “"USCS” classification, these soils are included in "GM” group. Their allowed
bearing capacity is 6=2.3-2.5kg/cm? and, classified into the group of construction sites of medium bearing
capacity.

= Section 9.15-10.35km, 11.2-11.55km and 12.1-12.55km
It is built by molasses formations. They are weak rocks and consist of conglomerate and sandstones rocks.

Potential landslide site: These formations are subject to landslides in case of excavation works during road
construction. Generally, the potential landslide sites are extended in east side of alignment.

Section 6 and 7
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Section 6 goes through Quaternary deposits (Qp-h) which are represented by mixed alluvial-proluvial deposits,
composed of gravels, sands and silts. These deposits overlay the bedrock and outcrop near the hills of Konjat,
Dushk and Golemas as well as along the Lushnja bypass (please refer to Technical description). These deposits
are also encountered at the foot of the hill of Radostima in Fier Bypass section. In the upper part, these
deposits are covered by a peaty silty clay layer (St) from Konjat to about 2.5-3 km beyond the roundabout of
Plugu. The common feature of these formations is the presence of peat and a rich organic material, as well as
the intercalation of clays, silts and sand. The rest is composed of silty clays (SA).

Regarding the geological formations of Section 7, which passes over the existing road, Section 7 goes through
the Quaternary deposits (Qp-h) which are mainly represented by mixed alluvial-proluvial deposits, composed
of gravels, sands and silts. These deposits overly the bedrock and outcrop near the hills along the Lushnja
bypass. More specifically, Section 7 runs over the deposits of the alluvial deposits of Holocene and the Swamp
deposits. The Alluvial deposits of Holocene are composed of clays, sands, silts and gravel, formed as a result
of the activity of the Seman River. Swamp deposits along the road corridor are mainly encountered in the areas
of the former swamps, and are mainly represented by clay-and clayey sails, with organic matter content.

Table 4-18 Geological characteristics of Section 6 and 7

Rock formations Geological- Geotechnical
geoengineering characteristics
characteristics

Quaternary deposits = The organic soils denoted with St ~Section 0.0-10.1 km and

(Qp-h) Symbol are encountered in the 22.8-28.0km
Pliocene Deposits (N2), upper part of the former Section 10.1-22.80km
Alluvial  deposits  of swamp of Terbufi.

Holocene The Silty Clays denoted with SA
Organic soils deposits symbol include the alluvial

(Qh) deposits of Semani River from
Swamp deposits Lushnje to Levan.

Deformations, at considerable
length, are also present in the
old Lushnje - Fier road.

Sandstone-Conglomerate
dominated Molasses (Mkr)
include the deposits of
Neogene located in the hills of
Ardenica, in the Lushnje-Fier
section.

Regarding the geotechnical conditions, the following can be noted for Section 6 and 7:
= Section 0.0-10.1 km and 22.8-28.0km
The site consists of two geotechnical units. Starting from the top, the soil’s profile is represented by:
Geotechnical unit 1:
The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

It is composed by sand-gravel-silts mixtures. These soils are in medium state and have thickness of 4.0-6.0m.
According to “USCS” classification, these soils are included in "GM” group. Their allowed bearing capacity is

0=2.5-2.8 kg/cm? and, classified into the group of construction sites of medium bearing capacity.
= Section 10.1-22.80km
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This site is composed by two geotechnical units, which are given below:

Geotechnical unit 1:

The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

This geotechnical unit is composed by the silty gravel, which are in medium to dense state. This unit is >15.0m
thick. According to “USCS” classification the soils are included in “*GM"” group. Their allowed bearing capacity

of is 6=2.8-3.8kg/cm?, and classified into the group of construction sites of medium to high bearing capacity.
Section 8

Section 8 goes through Quaternary deposits (Qp-h) which are represented by deluvial, alluvial, and proluvial
deposits, composed of gravels, sands and silts. These deposits overlie the bedrock and outcrop near the hills
of Fieri bypass. The relief is moderate to flat, and the hills going through fields have North/West South East
direction, with tendency of West-East.

Section 8 crosses the same geological formations as Section 7 does, namely Pliocene Deposits (N2), alluvial
deposits of Holocene and the organic soils deposits (Qh), which are described above.

Table 4-19 Geological characteristics of Section 8

Rock formations Geological- Geotechnical
geoengineering characteristics
characteristics

Quaternary deposits = Silty Clays (SAp) are  Section 0.0-2.15km, 2.65-3.12

(Qp-h) encountered at the West of km, 6.0-6.7 km, 8.65-
Pliocene Deposits(N2), Pojan along the Fier Bypass 12.75km, 14.0-16.4 km
Alluvial ~ deposits — of section. and20.1-22.0 km

Holocene Sandstone-Conglomerate Section 2.15-2.65km
Organic soils  deposits dominated Molasses (Mkr) are | Section 3.12-3.25 km

(Qh) included in the deposits of @ Section 3.25-6.0 km, 6.7-8.65

Neogene located at the hills of km, 12.75-14.0km and 16.4-
Radostima in the Fier Bypass 20.1 km
section.

Regarding the geotechnical conditions, the following can be noted for Section 6 and 7:
= Sections 0.0-2.15km, 2.65-3.12 km, 6.0-6.7 km, 8.65-12.75km, 14.0-16.4 km and 20.1-22.0 km
The site consists of two geotechnical units. Starting from the top, the soil’s profile includes:
Geotechnical unit 1
The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2

It is represented by sand-gravel-silts mixtures. These soils are in medium state and have a thickness of 7.0-
9.0m. According to “"USCS” classification, these soils are included in "GM” group. Their allowed bearing capacity

is =1.8-2.2 kg/cm? and, are as such classified into the group of construction sites of medium bearing capacity.
= Section 2.15-2.65km

This section is composed by molasses rocks, which are weak rocks. They consist of conglomerate and
sandstones.
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Potential landslide site: These formations are subject to landslides in case of excavation works during road
construction. Generally, the potential landslide site is extended on both side of alignment.

= Section 3.12-3.25 km

This site is composed by one geotechnical unit, which is composed by the silty gravel, which are in medium to
dense state. The unit is >25.0m thick. According to “"USCS"” classification, these soils are included in “"GM”

group. Their allowed bearing capacity is 0=2.5-2.8kg/cm?, and, are as such classified into the group of
construction sites of medium bearing capacity.

= Sections 3.25-6.0 km, 6.7-8.65 km, 12.75-14.0km and 16.4-20.1 km
The site consists of two geotechnical units. Starting from the top, their soil’s profile includes:
Geotechnical unit 1:
The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

This unit is composed by inorganic silty and clayey sands, medium to stiff consistency with medium water
content. According to “USCS” classification, these soils are included in “SM and SC" group. This unit is situated
below geotechnical unit 1 and has a thickness of 4.2-5.7m. The allowed bearing capacity of soils is 6=1.7 -1.8
kg/cm? and, are as such classified into the group of construction sites of medium bearing capacity.

Section 9A2

Section 9A2 passes almost over the flat lands, characterized by low geomorphological diversity. In some areas,
the subsection passes between hills.

Table 4-20 Geological characteristics of Section 9A2

Rock formations Geological- Geotechnical
geoengineering characteristics
characteristics

9A2 The Quaternary deposits.| The Silty Clays (SA) - deposits = Section 0.0-0.9 km, 1.4-
The Pliocene deposits overlie the alluvial-proluvial 14.2km, 14.85-20.9 km and

ones and are encountered 21.5-26.9 km
from Levan to Varibob area. Section 0.9-1.4 km and 14.2-

The Sandstone-Conglomerate 14.85 km
dominated Molasses (Mrk)- | Section 20.90-21.15km
rocks include the deposits of
the Pliocene (Rrogozhina N2rr
formation).

Regarding the geotechnical conditions, the following can be noted for Section 9A2:

= Section 0.0-0.9 km, 1.4-14.2km, 14.85-20.9 km and 21.5-26.9 km
The site consists of two geotechnical units. Starting from the top, the soil’s profile includes:
Geotechnical unit 1:
The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:
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It is composed by sand-gravel-silts mixtures. These soils are in medium state and have thickness of 3.5-5.0m.
According to “USCS” classification, these soils are included in “*GM"” group. Their allowed bearing capacity is

6=2.0-2.5 kg/cm? and, classified into the group of construction sites of medium bearing capacity.
= Section 0.9-1.4 km and 14.2-14.85 km
The site consists of two geotechnical units. Starting from the top, the soil’s profile is represented by:
Geotechnical unit 1:
Upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

It's represented by deluvial soils. They are inorganic silts and silty clays with brown-beige color, of low-medium
of plasticity, intercalated with thin layer of very fines sands, medium to stiff consistency and it has medium
water content. According to “"USCS” classification, these soils are included in “CL and ML” group. The allowed

bearing capacity of these soils is =1.5 -1.8 kg/cm? and classified into the group of construction sites of low
bearing capacity.

= Section 20.90-21.15km (Tunnel)

These sections are composed by molasses-siltstones and claystones rocks that are very weak rocks. Based to
Bieniawski, 1989, these rocks are includedin very poor rock of rock mass class.

Section 9B2

Section 9B2 passes over a very diverse geomorphological structure, crossing the valley of Vjosa River and

going between slopes the hills.

Table 4-21 Geological characteristics of Section 9B2

W Rock formations

Geological-geoengineering

characteristics

Geotechnical
characteristics

9B2 The Middle Jurassic  The colluviums (B)-deposits are encountered = Sections 0.0-1.2 km, 3.65-
deposits at the foot of the slopes consist of 5.40km, 34.85-36.30 km,
The Lower Cretaceous limestones. Slope instabilities may occur and 37.00-38.70 km
deposits during the excavation works on this kind of | Section 5.4km-10.25km
The Upper Cretaceous rock. (Tunnel)
deposits The Flyschoidal rocks (Fl)-group includes the @ Section 10.60-12.80 km
The Paleocene deposits Aquitanian and Burdigalian deposits of the | Sections  13.60-14.20km,
The Eocene deposits Ionian Zone, while they can be encountered 24.4-2540 km, 27.55-
The Middle Oligocene in the area of Memaliaj. 27.80km and  34.35-
deposits The Siliceous limestones (Gsi) - group includes 34.85 km (Tunnel)
The Upper Oligocene the deposits of the Middle and Upper Jurassic = Sections 24.7-25.4 km,
The Aquitanian deposits (J1-2) and the siliceous limestones of Lower 28.1-29.25 km, 34.6-

Considering the soils of this Section, there is a high risk for slides and soil erosion.

The Burdigalian deposits
The Langhian deposits
The Serravallian deposits
The Tortonian deposits

Cretaceous (Crl).

The limestones group (G)- includes the Upper
Cretaceous (Cr2) and the Paleocene-Eocene
(Pgl1, Pg2).

The group with clays dominated by flysch with
limestone layers intercalations (Fag) -
includes the deposits of the Oligocene (Pg3).

34.85km and 36.3-37.00
km

Sections 1.2-3.65
km,12.80-17.0km22.80-
2340km, 26.80-28.10km
and 33.8-34.6 km
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Regarding the geotechnical conditions, the following can be noted for Section 9B2:

= Sections 0.0-1.2 km, 3.65-5.40km, 34.85-36.30 km, and 37.00-38.70 km
The site consists of two geotechnical units. Starting from the top, the soil’s profile includes:
Geotechnical unit 1:
The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

This unit is composed by inorganic silty and clayey sands, medium to stiff consistency with medium water
content. According to “"USCS” classification, these soils are included.in *SM and SC” group. It is situated below

geotechnical unit.1 and has a thickness of 3.8-5.3m. The allowed bearing capacity of these soils is 6=1.7 -1.8
kg/cm?, which are classified into the group of construction site'with low bearing capacity.

= Section 5.4km-10.25km (Tunnel)

This site is composed by strong rocks, which are represented by massive limestones. According to Bieniawski,
1989, these rocks are included in the good to very good rock of rock mass class.

= Section 10.25km-10.60km (Tunnel)

This site is composed by strong rocks, which are represented by bedded limestones. According to Bieniawski,
1989, these rocks are included in the fair to good rock of rock mass class.

= Section 17.00-22.80 km, 23.40-24.70km, 25.40-26.80km and 28.10-33.80km
The site consists of two geotechnical units. Starting from the top, the soil’s profile is represented by:
Geotechnical unit 1:
The upper part of the profile is presented by vegetal soils. This unit'is 0.3-0.5m thick.
Geotechnical unit 2:

It is composed by sand-gravel-silts. mixtures. These soils are in medium state and have thickness of 3.5-5.0m.
According to"USCS” classification, these soils are included in "GM"” group. Their allowed bearing capacity is

0=2.0-2.5 kg/cm? and, classified into the group of construction sites of medium bearing capacity.
= Section 10.60-12.80 km
The site consists of two geotechnical units. Starting from the top, the soil’s profile is represented by:
Geotechnical unit 1:
Upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

It's represented by deluvial soils. They are inorganic silts and silty clays with brown-beige color, of low-medium
of plasticity, intercalated with thin layer of very fines sands, medium to stiff consistency and it has medium
water content. According to “USCS” classification, these soils are included in “CL and ML” group. Allowed
bearing capacity of these soils is =1.5 -1.8 kg/cm? and classified into the group of construction sites of low
bearing capacity.

= Sections 13.60-14.20km, 24.4-2540 km, 27.55-27.80km and 34.35-34.85 km (Tunnel)

It is built by flysch rocks, which are weak rocks and consist of sandstone intercalated with siltstones and
claystones layers. Based to Bieniawski, 1989, these rocks are included in very poor rock of rock mass class.
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= Sections 24.7-25.4 km, 28.1-29.25 km, 34.6-34.85km and 36.3-37.00 km

These sections are composed by premolasses-siltstones and claystones rocks that are very weak rocks. Based
to Bieniawski, 1989, these rocks are included in very poor rock of rock mass class.

= Sections 1.2-3.65 km,12.80-17.0km22.80-2340km, 26.80-28.10km and 33.8-34.6 km

These sections are composed by flysch rocks. They are weak rocks and consist of sandstone intercalated with
siltstones and claystones layers.

Potential landslide site: These formations are subject to landslides in case of excavation works during road
construction. The potential landslide sites are respectively located respectively in south west side and south
east side of alignment.

Section 10

Section 10 passes through a very diverse relief, which is composed by flat lands, river valleys and hills and
mountain slopes. From Memaliaj to Lekli, the corridor passes through Vjosa valley, the slopes of which are
composed by flysch deposits and are generally stable. Then, the corridor continues through the valley of Drinos.

From the geological point of view, Section 10 passes through Drinos — Memaliaj syncline, filled by Neogene
deposits of Aquitanian, Burdigalian, Tortonian, Serravallian and Langhian. Both flanks of the syncline are
constituted by flysch deposits of Paleogene. The formations crossed are mainly Quaternary deposits. The
Quaternary deposits are represented by:

= The alluvial-proluvial deposits of Pleistocene-Holocene
= The alluvial deposit of Holocene of Vjosa and Drinos Rivers
=  The nowadays proluvial deposits

= The alluvial-proluvial deposits of Pleistocene-Holocene (Qp-h) are composed of gravels, sands
and silts.

The alluvial deposits of Holocene (Qh) in the Vjosa Valley are located at the actual riverbed and at its terraces.
They are mostly constituted by heterogeneous gravels and sands. In the valley of Drinos, the alluvial deposits
form a flat and wide plain, up to 3-5 km (Dropull plain). The nowadays proluvial deposits are related to the
Drinos tributaries and other temporary. streams, while. they are represented by coarse grained clasts not
uniformly distributed in a fine matrix composed by clay and sand.

From the geological-engineering point of view; the Quaternary deposits are included in the Gravels group as
well as in the Cobbles and Boulders group. These kinds of rocks have high bearing capacity and are used as
construction material. The abovementioned rocks are overlaid by the Silty Clays (SA) in the major part of the
Drinos valley. They are represented by clays, silty clays, sandy silts etc, while their physical-mechanical
properties depend on the moisture content and vary at wide ranges.

Table 4-22 Geological characteristics of Section 10

Rock formations Geological- Geotechnical
geoengineering characteristics
characteristics

Quaternary deposits Gravels group as well as in = Section 0.0-5.2 km, 6.15-8.12

the Cobbles and Boulders  km, 8.3-9.7 km, 10.15-10.35
group km, 10.61-11.30 km, 11.75-

Silty Clavs (SA 12.3 km, 13.1-14.45 km,
ty Clays (SA) 14.75-1510 km, 15.85-
16.20 km, 16.70-18.82 km,
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Rock formations Geological- Geotechnical
geoengineering characteristics
characteristics

19.0-19.40 km and 19.7-
21.0 km

Section 9.7-10.15 km and
19.4-19.70 km

Section 5.2-6.15 km, 10.35-
10.61 km and 18.82-19.0km
Section 8.12-8.32km, 11.3-
11.75km, 12.3-13.1 km,
14.45-14.75km, 15.1-15.85
km and 16.2-16.70km

- IPF 5

Regarding the geotechnical conditions, the following can be noted for Section 10:

=  Sections 0.0-5.2 km, 6.15-8.12 km, 8.3-9.7 km, 10.15-10.35 km, 10.61-11.30 km, 11.75-12.3
km, 13.1-14.45 km, 14.75-15.10 km, 15.85-16.20 km, 16.70-18.82 km, 19.0-19.40 km and 19.7-
21.0 km

The site consists of two geotechnical units. Starting from the top, the soil’s profile includes:

Geotechnical unit 1:

The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.

Geotechnical unit 2:

This unit is composed by the sand-gravel-silt, which are in medium state. The unit is 4.0-7.0m thick. According

to “"USCS” classification, these soils are included in "GM” group. Allowed bearing capacity of soils is c=2.2-
2.5kg/cm?, and included-into construction group sites of medium bearing capacity.

= Sections 9.7-10.15 km and 19.4-19.70 km
This site consists of one geotechnical unit. This unit is composed by the silty gravel, which are in medium to
dense state. The unit is'15.0-30.0m thick. According to “"USCS” classification, these soils are included in “"GM”
group. Allowed bearing capacity of soils is 6=2.0-2.7kg/cm?, and included into construction sites of medium
to high bearing capacity.

= Sections 5.2-6.15 km, 10.35-10.61 km and 18.82-19.0km (Tunnel)

The tunnel section is composed by premolasses-sandstones and marls rocks that are weak rocks. After
Bieniawski, 1989, these rocks are included in poor rock of rock mass class.

= Sections 8.12-8.32km, 11.3-11.75km, 12.3-13.1 km, 14.45-14.75km, 15.1-15.85 km and 16.2-
16.70km

It is built by premolasses-sandstones-marls and flysch rocks. They are weak rocks and consist of sandstone
intercalated with siltstones and claystones layers.

Potential landslide site: These formations are subject to landslides in case of excavation works during road
construction. Generally, the potential landslide sites are extended on both side of alignment.

Section 11

Section 11 has similar geomorphological characteristics with Section 10. The relief is very diverse, and
composed by flat lands, river valleys and hills and mountain slopes. The slopes of the valley, composed by
flysch deposits, are not stable in the Memaliaj-Tepelene segment (in its left side) which is affected by massive
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landslides causing stability problems on the existing Tepelene-Gjirokaster national road. Regarding
geotechnical characteristics, the following sections can be defined:

= Sections 0.0-2.75km, 2.95-6.35 km and 6.5-10.2km
This site is composed by two geotechnical units, which are:
Geotechnical unit 1:
The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

This is built by sand-gravel-silts mixtures, which are in medium to dense state. The unit has a thickness of 3.5-
5.0m and more in some sites. According to “"USCS"” classification, these soils are included in *GM" group. The

allowed bearing capacity of soils is 6=2.5-3.0kg/cm? and included into construction sites of medium bearing
capacity.
= Sections 6.35-6.5km

The site consists of one geotechnical unit, which is composed by the silty gravel, which are in medium to dense
state. The unit is 15.0-30.0m thick. According to “USCS” classification, these soils are included in “*GM"” group.

Allowed bearing capacity of soils is 6=2.0-2.7kg/cm?, and included- into construction sites of medium to high
bearing capacity.

= Section 2.75-2.95km

It is built by flysch rocks. They are weak rocks and consist of sandstone intercalated with siltstones and
claystones layers.

Potential landslide site: These formations are subject to landslides.in case of excavation works during road
construction. The potential landslide site is extended in_south west side of alignment.

Section 12

Section 12 has similar geomorphological and geological characteristics with those related with sections 10 and
11. The topography and relief are very diverse, and the landforms are composed by flat lands, river valleys
and hills and mountain slopes. This region is characterized by the alluvial-proluvial deposits of Pleistocene-
Holocene (Qp-h) and the alluvial deposits of Holocene (Qp). The alluvial-proluvial deposits of Pleistocene-
Holocene (Qp-h) are composed of gravels, sands and silts, while the alluvial deposits of Holocene (Qh) in the
Vjosa Valley are located at the actual riverbed and at its terraces. They mostly consist of heterogeneous gravels
and sands.

Table 4-23 Geological characteristics of Section 12

Rock formations Geological- Geotechnical
geoengineering characteristics
characteristics

Quaternary deposits Gravels, sands and silts Section 0.0-1.0 km, 1.2-2.3
km, 2.5-2.85 km, 3.05-6.6
km, 6.7-8.0 km, 8.2-8.7 km
and 8.8-9.2km

Section 1.0-1.2 km, 2.3-2.5
km, 2.85-3.05 km, 6.6-6.7
km, 8.0-8.2 km and 8.7-8.8
km

Section 9.2-9.7 km
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Regarding the geotechnical conditions, the following can be noted for Section 12:

= Sections 0.0-1.0 km, 1.2-2.3 km, 2.5-2.85 km, 3.05-6.6 km, 6.7-8.0 km, 8.2-8.7 km and 8.8-
9.2km

This site is composed by two geotechnical units, which are:

Geotechnical unit 1:

The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

This is built by sand-gravel-silts mixtures, which are in medium to dense state. The unit has a thickness of 3.5-
5.0m and more in some sites. According to “USCS” classification, these soils are included in “GM" group.
Allowed bearing capacity of soils is 6=2.5-3.0kg/cm? and included into the construction sites of medium
bearing capacity.

= Sections 1.0-1.2 km, 2.3-2.5 km, 2.85-3.05 km, 6.6-6.7 km, 8.0-8.2 km and 8.7-8.8 km

This site consists od one geotechnical unit, which is composed by the silty gravel, which are in medium to
dense state. The unit is 15.0-30.0m thick. According to “"USCS” classification, these soils are included in “GM”
group. Allowed bearing capacity of soils is 6=2.0-2.7kg/cm?, and included into construction sites of medium
to high bearing capacity.

= Section 9.2-9.7 km
The site consists of two geotechnical units. Starting from.the top, the soil’s profile is represented by:
Geotechnical unit 1:
Upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

It's represented by deluvial soils. They are inorganic silts and silty clays with brown-beige color, of low-medium
of plasticity, intercalated with thin layer of very fines sands, medium to stiff consistency and it has medium
water content. According to “USCS” classification, these soils are included in “CL and ML" group. Allowed

bearing capacity of these soils'is =1.5 -1.8 kg/cm? and classified into the group of construction sites of low
bearing capacity.

Section 13A

Section 13A crosses the valley of Drinos, which develops on the syncline of the same name, while it runs almost
over the existing road from Gjirokaster to Kakavije in a flat terrain.

The geological formations that can be encountered along this Section are mainly formations that have been
described in previous sections. The alluvial-proluvial deposits of Pleistocene-Holocene are composed of gravels,
sands and silts, while their thickness fluctuates in wide ranges. The alluvial deposits of Holocene that cover
the valley of Drinos form a flat and wide plain, up to 3-5 km (Dropull plain). Finally, the nowadays proluvial
deposits are related to the Drinos tributaries and other temporary streams.

From the geological-engineering point of view, the Quaternary deposits are included in the Gravels group and
in the Cobbles and Boulders group. The gravels are heterogeneous regarding their composition as well as their
grain size distribution. The cobbles and boulders represent proluvial fans. These kinds of rocks represent high
bearing capacity and are used as construction material. The abovementioned rocks are overlaid by the silty
Clays (SA) in the major part of the Drinos valley.
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Table 4-24 Geological characteristics of Section 13A

characteristics characteristics
13A Quaternary deposits Silty Clays (SA) Section 0.0-0.25 km
Section 0.25-23.0 km
Section 23.0-23.2km

Section 23.2-23.8 km

Regarding the geotechnical conditions, the following can be noted for Section 13A:

= Section 0.0-0.25km
This section consists of two geotechnical units. Starting from the top, the soil’s profile includes:
Geotechnical unit 1:
The upper part of the profile is represented by vegetal soils. This unit is 0.3-0.5m thick.
Geotechnical unit 2:

The soils of this unit are composed by inorganic silts and silty clays, intercalated with layer of sands and
gravels, stiff consistency. They have a medium water content. According to “"USCS” classification, these soils
are included in “CL and ML" group and have a thickness of 2.5-5.5m. The allowed bearing capacity of soils is

0=1.8-2.0 kg/cm? and included into the construction sites of low to medium bearing capacity.
= Sections 0.25-23.0km

This site is composed by two geotechnical units, which are:

Geotechnical unit 1:

The upper part of the profile is presented by vegetal soils. This unit is 0.3-0.5m thick.

Geotechnical unit 2:

This is built by sand-gravel-silts mixtures, which are in medium to dense state. The unit has a thickness of 3.5-
5.0m and more in some sites. According to “"USCS” classification, these soils are included in “*GM” group. The

allowed bearing capacity of soils is 6=2.5-3.0kg/cm?, and included into the group of construction sites with
medium bearing capacity.

= Section 23.0-23.2km

This site is composed of one geotechnical unit, which consists of gravel-sand-silts mixtures, which are in
medium state. This geotechnical unit is 5.0-7.0m thick. According to “USCS"” classification, these soils are
included in “GM"” group. The allowed bearing capacity of this soils is 6=2.5-2.8kg/cm?, which is classified into
the group of construction site of medium bearing capacity.

= Section 23.2-23.8 km

It is built by flysch rocks, which are weak rocks and consist of sandstone intercalated with siltstones and
claystones layers. They are weak rocks and consist of sandstone intercalated with siltstones and claystones
layers.

Potential landslide site: These formations are subject to landslides in case of excavation works during road
construction. The potential landslide site is extended in south side of alignment.
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4.1.6 Soils
4.1.6.1 Introduction

The AIC passes from North to South of the country starting in Murrigan of Shkodra Region and ending in
Kakavije of Gijirokaster Region. The corridor route mainly covers plain and hilly areas. These zones are
characterized by heterogeneity in geological units, varying climate characteristics, different forms of natural
vegetation and changes of relief in small distances. This diversity of pedogenic factors together with the human
impact have resulted in a high variability of soils in small distances.

4.1.6.2 Soil classification and description

Eight different soil groups according to the World Reference Base for Soil Resources (WRB) are encountered
in the Albanian areas through which the AIC passes. More specifically, these are the groups of Fluvisols and
Cambisols and the subgroups of Vertisols, Arenosols, Gleysols,Luvisols, Phaeozems, Regosols. This subsection
will refer to the main soil types encountered along the corridor and their main characteristics. More specifically:

=  Fluvisol is a genetically young soil group in alluvial deposits. They are found in alluvial plains,
sides of the rivers, valleys and tidal marshes. Fluvisols are technically defined by a weak or
nonexistent surface horizon (uppermost layer) and by parent material which is formed by
river, lake, or marine sediments that have been deposited at regular intervals or in the recent
past. These soils exhibit a stratified profile that reflects their depositional history or an irregular
layering of humus and mineral sediments in which the content of organic carbon decreases with
depth. Wide variations in texture and mineral composition are observed. Regarding their
properties, Fluvisols are young and therefore show little horizon differentiation. Chemically,
Fluvisols usually are rich, with a nearly neutral pH, however soil salinity and high sodium levels
may be a problem in coastal sediments. Physically, Fluvisols are wet in most cases due to
stagnating groundwater or floodwater. Humus content ranges from 0.62-3.6%, N-total from
0.063-0.21%, Phosphorus (P20s) from 1.08-18.72 ppm and Potassium (K20) 3.5-31.6mg/100
gr of soil.

= Cambisol is a soil with a beginning of soil formation, while the horizon differentiation is weak.
This is evident from the weak, mostly brownish discoloration and/or structure formation in
the soil profile. Cambisols are developed on medium and fine-textured materials which are
formed by a wide range of rocks, mostly in alluvial, colluvial and aeolian deposits. Most of these
soils form good agricultural land and are intensively used. Regarding their properties, most
Cambisols contain minerals in the silt and sand fractions. They occur in regions with a
precipitation surplus but in terrain positions that allow surface discharge of excess water.
Cambisols are medium textured and have good structural stability, high porosity, and good water
holding capacity and good internal drainage. In most cases, Cambisols have a neutral to weakly
acid soil reaction, a satisfactory chemical fertility and an active soil fauna.

According to the study "Land Information System of the Republic of Albania" (Interreg II Italy-Albania Project)
the two main aforementioned clusters (fluvisols and cambisols) are distinguished geographically in the following
subgroups:

= Vertisols are deep clayey soils (>30 % clay) dominated by clay minerals such as smectite that

expands upon wetting and shrinks upon drying. They form large cracks down to 50 cm from the
soil surface when drying out. The upper part of the soil consists of strong and prism-like blocks.
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Regarding their properties, Vertisols become very hard and develop deep and wide cracks during
the dry season. During the rainy season the cracks disappear while the land becomes fairly
inaccessible due to a very slippery surface. They become sticky and plastic (often untrafficable)
when wet. The most important physical characteristics of Vertisols are the low hydraulic
conductivity and stickiness when they are wet and a high flow of water through the cracks when
they are dry which They become very hard when dry. Vertisols are relatively rich chemically,
having a large reserve of weatherable minerals. The pH is neutral or slightly alkaline in most
cases, while base saturation is usually high, since many Vertisols show accumulation of lime.

= Fundamental characteristic of Arenosols is their sandy nature, which dominates their
characteristics and properties. The texture of Arenosols is loamy sand. Arenosols are very
permeable and have rapid infiltration, high hydraulic conductivity and low water holding
capacity. Chemically there may be quite large variations in contents of organic matter and
nutrients. The pH and base saturation are very variable.

= Gleysols or soils with gleyic properties are permanently wet and reduced at shallow depth. The
upper part of the soil is therefore either mottled (in case of temporary aeration) or has colors
reflecting reduction. Gleyic properties are formed when the soil is completely saturated with
groundwater, unless drained, for a period that allows reducing conditions to occur. This period
may range from a few days in the tropics to a few weeks in other areas. Chemically Gleysols
are better than the surrounding uplands, due to the fact that they normally have a finer soil
texture, slower organic matter decomposition and enjoy an influx from ions from adjacent
(higher) lands. Physically, Gleysols are saturated with water for long periods during the year.
Repeated wetting and drying may also cause soil densification due to the weakening of
interparticle bonds during saturation and contraction of soil particles upon desaturation.

= Luvisols are usually well drained. In case of a compacted argic horizon, internal permeability
may be low so that water stagnation in the upper layers occurs. Water holding capacity in the
argic horizon is high and ranges between 15 to 25 volume %. Luvisols in loess regions have a
high silt content and are vulnerable to soil erosion. The moderate to high cation exchange
capacity indicates the presence of high activity clays. Low aluminium saturation reflects a limited
leaching, a fair content of plant nutrients, a medium pH and a good level of fertility. The rather
favorable physical and chemical fertility status results in a relatively high status of biological
activity in Luvisols, especially where fertility has been upgraded through long standing
applications of organic and mineral fertilizers.

= Phaeozems are typical soils of the wetter and warmer steppe (prairie) regions. They occur in
more humid environments than the other steppe soils. Consequently biomass production is
higher but also weathering and leaching is more pronounced in these soils. The topsoils of
Phaeozems are usually thinner than those of Chernozems and perhaps somewhat less dark.
Phaeozems are porous, well-aerated soils with stable structures, relatively rich in nutrients and
make excellent farmland. Many Phaeozems show a clay accumulation in the subsoil, which
increases its water holding capacity. Yet Phaeozems still may be short of water in the dry season.
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= Regosols are the initial state for pedogenesis representing recently deposited, or recently
exposed, earthy materials at the earth surface. The central concept of a Regosol is a deep, well-
drained, medium textured, non-differentiated mineral soil that has a minimal expression of
diagnostic horizons, properties or materials other than an ochric horizon. Most properties of
Regosols are associated with the materials themselves and the climate, not with genetically
developed soil features. Chemically, Regosols may have a high or a low base status. A thin
poorly decomposed humus layer occurs in cold climates, while organic matter content is low in
hot and dry climates.

4.1.6.3 Description of the group and subgroups for each section of road

Each section is described below per group and subgroup. A soil map has been prepared indicating all soil types
that the AIC crosses and lies in the maps Annex.

Section 1- Murrigan — Lezhe

Section 1 passes by the villages of Murigan, Oblik, Berdic, Melgush, Kosmag, Bushat, Mabe, Dajc (Lezhe),
Blinisht, Ishull Shengjin. According to the World Reference Base for Soil Resources (WRB), Fluvisols and
Cambisols are the groups of soils that dominate along Section 1. According to the study "Land Information
System of the Republic of Albania" (Interreg II Italy-Albania Project), the two main aforementioned clusters
(fluvisols and cambisols), are divided geographically in the following subgroups:

1. The subgroup of Gleyic Fluvisols dominates in the Melgush area. This subgroup of soil is characterized
by the presence of water under a depth of less than 50 cm

2. The subgroup of Eutric Fluvisols dominates in Kosmag, in Ishull Shengjin area and in Dajc (Lezhe).
This subgroup of soil is characterized by saturation 50% or more with bases in layers of 20-100 cm

3. The subgroup of Calcaric Fluvisols dominated in Bushat and Ranxa areas. This subgroup of soil is
characterized calcareous, at least 20 - 50 cm below the surface.

4. The subgroup of Gleyic Cambisols dominates in Gjader area. This subgroup is characterized by the
presence of water under 50 cm deep.

Section 2- Lezhe-Milot

Section 2 passes by the villages of Ishull Shengjin, Ishull Lezhe, Manati, Tresh, Spiten, Ril, Zejmen and Tale
dhe Shenkoll. According to the World Reference Base for Soil Resources (WRB), Fluvisols Cambisols and
Vertisols are the groups of soils that dominate along Section 2. Section 2 is represented by four profiles and
according to the study "Land Information System of the Republic of Albania" (Interreg II Italy-Albania Project)
the three main aforementioned clusters (Fluvisols, Cambisols and Vertisols) are divided geographically in the
following subgroups:

1. The subgroup of Eutric Fluvisols dominates in Ishull Shengjin area.

2. The subgroup of Salic Fluvisols dominates in Tale area. This subgroup of soil is characterized by soluble
salts dissolved as NaCl, Na2S04, CaClz, NaHCOs. Thus, this kind of soil commonly associated with high
content of Na causes imbalance of water and nutrients and worsening soil physical properties.
Therefore, the development and growth of plants are weaker. Also, due to the high content of Na, this
kind of soil generally has neutral pH and tends to be slightly alkaline.
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3. The subgroup of Gleyic Cambisols dominates in Ril area.

4. The subgroup of Eutric Vertisols dominates in Zejmen area. This subgroup of soil is characterized by
fine clay in which the proportion of smectites is greater than in coarse clay, is transported laterally
through the surface and subsurface layers and drainage and leaching of soluble compounds decrease
from high to low terrain positions.

Section 3- Milot-Thumane

Section 3 passes by the villages of Gures, Fush Milot, Patok, Sanxhak, Adriatik, Zheje etc. According to the
World Reference Base for Soil Resources (WRB), Fluvisols Cambisols and Arenosols are the groups of soils that
dominate along Section 3. Section 3 is represented by four profiles and according to the study "Land
Information System of the Republic of Albania" (Interreg II Italy-Albania Project) the three main
aforementioned clusters (Fluvisols and Cambisols and Arenosols) are divided geographically into the following
subgroups:

1. The subgroup of Haplic Arenosols dominates in Patok area. This subgroup represents deep, leached
and nutrient-poor soils. These soils comprise of an ochric A-horizon and a B-horizon of pure sand
showing no signs of structure development.

2. The subgroup of Fluvic Cambisols dominates in Gures area. This subgroup of soil is characterized by
fluvic material of fluviatile, marine or lacustrine origin that shows stratification in at least 25 percent
of the soil volume over a specified depth; stratification may also be evident from an organic carbon
content decreasing irregularly with depth, or remaining above 0.2 percent to a depth of 100 cm from
the mineral soil surface. Thin strata of sand may have less organic carbon if the finer sediments below
meet the latter requirement.

3. The subgroup of Calcaric Fluvisols dominates in Fush Milot area. This subgroup of soil is characterized
by the presence of calcium carbonate, has high natural fertility but with a potential for alkalinity.

4. The subgroup of Gleyic Fluvisols dominates in the Adriatic area. This subgroup of soil is characterized
by the presence of water under a depth of less than 50 cm

Section 4- Thumane-Kashar

Section 4 passes through the villages of Borizan, Bubq, Preze, Nikel etc According to the World Reference Base
for Soil Resources (WRB), Fluvisols Cambisols and Gleysols are the groups of soils that dominate along Section
4. Section 4 is represented by four profiles and according to the study "Land Information System of the Republic
of Albania" (Interreg II Italy-Albania Project) the three main aforementioned clusters (Fluvisols and Cambisols
and Gleysols) are divided geographically into the following subgroups:

Section 5 (5B + 5C) — Kashar-Lekaj-Konjat

Section 5 passes by the villages of Kashar, Gropaj, Menik, Pez Helmes, Pez, Lekaj, Gos, Dushk, Grabian etc.
According to the World Reference Base for Soil Resources (WRB), Gleysols, Cambisols and Phaeozems are the
groups of soils that dominate along Section 5. Section 5 is represented by six profiles and according to the
study "Land Information System of the Republic of Albania" (Interreg II Italy-Albania Project) the three main
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WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information
only at the request of MIE. This document is not complete and does not represent an official submission by
IPF5 and its Consultants.) Page | 170


https://en.wikipedia.org/wiki/World_Reference_Base_for_Soil_Resources
https://en.wikipedia.org/wiki/World_Reference_Base_for_Soil_Resources
https://en.wikipedia.org/wiki/World_Reference_Base_for_Soil_Resources
https://en.wikipedia.org/wiki/World_Reference_Base_for_Soil_Resources

Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA
-IPF 5

aforementioned clusters (Cambisols, Gleysols and Phaeozems) are divided geographically into the following
subgroups:

1. The subgroup of Calcaric Gleysols dominates in Kashar area.
2. The subgroup of Haplic Cambisols dominates in Ndroq area.

3. The subgroup of Mollic Cambisols dominates in Lekaj area. Mollic epipedons result from the long-term
addition of organic materials derived from plant roots, and typically have soft, granular, soil structure
and are dark colored.

4, The subgroup of Luvic Phaeozems dominates in Gos.area. The characteristics used to define this
subgroup are the textural differentiation (presence of an argic horizon), the cation exchange capacity
of the clay and the aluminium saturation.

5. The subgroup of Eutric Cambisols dominates in Dushk area. These Cambisols, commonly have a
plinthic or petroplinthic character and can be either eutric or dystric. Most of them are solodic due to
the high Na percentage of the cation exchange capacity (CEC)

6. The subgroup of Gleyic Phaeozems. dominates in Grabian area. These Phaeozems have textural
differentiation (presence of an' argic horizon), high cation exchange capacity and aluminium
saturation.

Section 6 and 7 —Konjat-Lushnje =Fier

Section 6 passes by the villages of Konjat, Ullishte, Plug. According to the World Reference Base for Soil
Resources (WRB), Phaeozems is the group of soils that dominates along Section 6. Section 6 is represented
by one profile and according to the study "Land Information System of the Republic of Albania" (Interreg II
Italy-Albania Project) is distinguished geographically by the subgroup of Gleyic Phaeozems which dominates in
Grabian-Plug area.

Section 7 passes by the villages of Saver, Kemishtaj, Krutje, Gore, Bubullime, Kolonje etc. According to the
World Reference Base for Soil Resources (WRB), Fluvisols and Cambisols are the groups of soils that dominate
along Section 7. Section 7 is represented by four profiles, three of which are the same, and according to the
study "Land Information System of the Republic of Albania" (Interreg II Italy-Albania Project) the two main
aforementioned clusters (Cambisols, Fluvisols, Gleysols) are distinguished geographically in the following
subgroups:

1. The subgroup of Gleyic Fluvisols dominates in the Krutje, Bubullime and Kolonje areas.
2. The subgroup of Eutric Cambisols dominates in Kemishtaj area.

Section 8 — By Pass Fier.

Section 8 passes by the villages of Daullas, Baltez, Dermenas, Pojan, Fushe, Shtyllas, Bacove etc. According to
the World Reference Base for Soil Resources (WRB), Phaeozems and Cambisols are the groups of soils that
dominate along Section 8. Section 8 is represented by three profiles and according to the study "Land
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Information System of the Republic of Albania" (Interreg II Italy-Albania Project) is distinguished
geographically in the following subgroup:

1. Gleyic Phaeozems The subgroup of Gleyic Phaeozems dominates in Pojan, Fushr and Dernenas area.

2. Gleyic Cambisols The subgroup of Gleyic Cambisols dominates in Shtyllas, Bocove area. This subgroup
is characterized by the presence of water under 50 cm deep.

Section 9A2 —Levan-Pocem

Section 9A2 passes by the villages of Frakull, Kafaraj, Kashisht, Varibob, Gorishove, Pogem etc. According to
the World Reference Base for Soil Resources (WRB), Fluvisols and Cambisols are the groups of soils that
dominate along Section 9A2. Section 9A2 is represented by one profile and according to the study "Land
Information System of the Republic of Albania" (Interreg II Italy-Albania Project) is distinguished
geographically by the subgroup of Gleyic Cambisols.

Section 9B2 — Pocem-Memaliaj

Section 9B2 passes by the villages of Bregas, Krahes, Lulzim, Qesarat, Iliras, Vasjar, Memaliaj. According to
the World Reference Base for Soil Resources (WRB), Fluvisols and Regosols are the groups of soils that
dominate along Section 9B2. Section 9B2 is represented by two profiles and according to the study "Land
Information System of the Republic of Albania" (Interreg II Italy-Albania Project) the two main aforementioned
clusters (Fluvisols and Regosols) are distinguished geographically in the following subgroups:

1. The subgroup of Calcaric Fluvisols dominates in the Qesarat area. It is formed by unconsolidated
water-borne materials and is highly variable, but much evaluated for intensive agriculture. Calcaric
means presence of calcium carbonate. They have high natural fertility but the FCC (Fertility Capacity
Classification) modifier indicates potential alkalinity.

2. The subgroup of Calcaric Regosols dominates in the Memaliaj area. These soils are Regosols which
are calcareous at least between 20 and 50 cm from the surface.

Section 10 =Memaliaj-Subashi bridge

Section 10 passes by the villages of Begisht, Dragot, Lekaj, Hormove etc. According to the World Reference
Base for Soil Resources (WRB), Regosols are the group of soils that dominate along Section 10. Section 10 is
represented by one profile and according to the study "Land Information System of the Republic of Albania"
(Interreg II Italy-Albania Project) is distinguished geographically by the subgroup of Calcaric Regosols, which
is calcareous at least between 20 and 50 cm from the surface.

Section 11 —Subashi bridge — Gjirokaster bypass

Section 11 passes by the villages of Hundekuq, Andon Poci, Humelice, Palokaster, Mashkullore etc. According
to the World Reference Base for Soil Resources (WRB) Cambisols are the group of soils that dominate along
Section 11 and according to the study "Land Information System of the Republic of Albania" (Interreg II Italy-
Albania Project) is distinguished geographically by the subgroup of Dystric Cambisols which dominates in
Palokaster area. This subgroup represents deep, leached and nutrient-poor soils. These soils comprise of an
ochric A-horizon and a B-horizon of pure sand showing no signs of structure development.
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Section 12 —Bypass Gjirokaster

Section 12 passes by the village of Arshi Lengo on the left side of the river. The soils of this area are similar
to the soils of Section 10. Therefore, according to the World Reference Base for Soil Resources (WRB), Regosols
are the group of soils that dominate along Section 12 and according to the study "Land Information System of
the Republic of Albania" (Interreg II Italy-Albania Project) is distinguished geographically by the subgroup of
Calcaric Regosols. They have high natural fertility but the FCC (Fertility Capacity Classification) modifier
indicates potential alkalinity. These Regosols are calcareous at least between 20 and 50 cm from the surface.

Section 13A—Ghirokaster bypass-Kakavije

Section 13A passes by the villages of Dropulli area and more specifically by the villages of Dervican, Goranxi,
Terihat, Frashtan, Grapsh, Jorgucat, Zervat, Kakavie. According to the World Reference Base for Soil
Resources (WRB), Fluvisols and Cambisols are the groups of soils that dominate along Section 13A. Section
13A is represented by two profiles and according to the study "Land Information System of the Republic of
Albania" (Interreg II Italy-Albania Project) the two main aforementioned clusters (Fluvisols and Cambisols) are
distinguished geographically in the following subgroups:

1. The subgroup of Calcaric Cambisols dominates in the Grapsharea. Calcaric Cambisols in (irrigated)
alluvial plains in the dry zone are intensively used for production of food and oil crops.

2. The subgroup of Calcaric Fluvisols dominates in the Goranxi area and is formed by unconsolidated
water-borne materials. It is highly variable, but much evaluated for intensive agriculture.

The soils that characterize each Section are given in the following table.

Table 4-25 Main groups and sub-groups per Section

soils
the
World Reference
Base for Soil
Resources (WRB

Main settlements

Group of
according to

Subgroups of soils according to the study
"Land Information System of the Republic of
Albania" (Interreg II Italy-Albania Project)

1 Murigan, Oblik,  Berdic, = Fluvisols and Cambisols | Gleyic Fluvisols (Melgush area)

(Murrigan - Melgush, Kosmag, Eutric Fluvisols (Kosmag, in Ishull Shengjin area

Lezhe) Bushat, Ma_be, Daj¢ and in Daijc (Lezhe))

(Sll_wizr:]ge]?ﬁ Blinisht, Ishull Calcaric Fluvisols (Bushat and Ranxa areas)

Gleyic Cambisols (Gjader area)

2 Ishull  Shengjin, Ishull Fluvisols Cambisols and | Eutric Fluvisols (Ishull Shengjin area).

(Lezhe- Lezhe, Manati, . Tresh, Vertisols Salic Fluvisols (Tale area).

Milot) Spiten, Ril, Zejmen and Gleyic Cambisols (Ril area).

Tale dhe Shenkoll

Eutric Vertisols (Zejmen area).

3 Gures, Fush Milot, Patok, | Fluvisols and Cambisols | Haplic Arenosols (Patok area)

(Milot- Sanxhak, Adriatik, Zheje | and Arenosols Fluvic Cambisols (Gures area)

Thumane) Calcaric Fluvisols (Fush Milot area)
Gleyic Fluvisols (Adriatik area)

4 Borizan, Bubg, Preze, @ Fluvisols Cambisols and = Dystric Cambisols (Borizan area)

(Thumane- | Nikel Gleysols Calcaric Gleysols (Bilaj area)

Kashar) Leptic Luvisols (Nikel area)

Eutric Fluvisols (Preze area)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Main settlements Group of soils | Subgroups of soils according to the study
according to the | "Land Information System of the Republic of

World Reference | Albania" (Interreg II Italy-Albania Project)
Base for Soil
Resources (WRB

5B + 5C Kashar, Gropaj, Menik, = Gleysols, Cambisols | Calcaric Gleysols (Kashar area)
(Kashar- Pez Helmes, Pez, Lekaj, and Phaeozems Haplic Cambisols (Ndroq area)
Lekaj- Gos, Dushk, Grabian Mollic Cambisols (Lekaj area)
Konjat)

Luvic Phaeozems (Gos area)
Eutric Cambisols (Dushk area)
Gleyic Phaeozems (Grabian area)

6+7 Konjat, Ullishte, Plug, Phaeozems, Fluvisols Gleyic Phaeozems (Grabian-Plug area).
(Konjat - ' Saver, Kemishtaj, Krutje, =and Cambisols Gleyic Fluvisols (Krutje, Bubullime and Kolonje
Lushnje- Gore, Bubullime, Kolonje areas)

Fier) Eutric Cambisols (Kemishtaj area)

8 Daullas, Baltez, = Phaeozems and | Gleyic Phaeozems (Pojan, Fushr and Dernenas
(Bypass Dermenas, Pojan, = Cambisols area)

Fier) Fushe, Shtyllas, Bacove Gleyic Cambisols (Shtyllas, Bocove area)
9A2 Frakull, Kafaraj, | Fluvisols and Cambisols = Gleyic Cambisols

(Levan- Kashisht, Varibob,

Pocem) Gorishove, Pocem

9B2 Bregas, Krahes, Lulzim, = Fluvisols and Regosols | Calcaric Fluvisols (Qesarat area)

(Pogem- Qesarat, Iliras, Vasjar, Calcaric Regosols (Memaliaj area)
Memaliaj) Memaliaj

10 Becisht, Dragot, Lekaj, Regosols Calcaric Regosols

(Memaliaj- Hormove

Subash)

11 Hundekuqg, Andon Pogci, = Cambisols Dystric Cambisols (Palokaster area)
(Subash- Humelice,  Palokaster,

Gjirokaster Mashkullore

Bypass)

12 Arshi Lengo.on the left Regosols Calcaric Regosols

(Bypass side of the river(direction

Gjirokaster- | Gijirokaster-Kordhose).

Kordhose)

13A Dervigan, Goranxi, | Fluvisols.and Cambisols | Calcaric Cambisols (Grapsharea)
(Kordhose- | Terihat, Frashtan, Calcaric Fluvisols (Goranxi area)
Kakavije) Grapsh, Jorgucat,

Zervat, Kakavije
4.1.6.4 Soil Monitoring

An annual environmental monitoring program has been implemented for several years, part of which is land
monitoring, which aims, among other things, at identifying the chemical qualities and the content of hazardous
substances and harmful to the ground, in order to further define the measures for the protection, use and
sustainable improvement. This monitoring program is carried out under the responsibility of the NEA and
follows the "Law on Environmental Protection" (Law No. 10 431, dated 9.6.2011) and DCM No.1189, dated
18.11.2009 "On the Rules and Procedures for the Design and the implementation of the national environmental
monitoring program".

Each year, the NEA in cooperation with other institutions, develops and implements a soil monitoring program.
Land monitoring data are available for the period 2009-2017, while land monitoring is carried out at 26
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monitoring points (across the country's territory) by the Laboratory of Land Department in Agricultural
University.

The indicators that are monitored are pH, organic matter, nutrients for plants (N, P, K) and heavy metals.
Chemical analyzes are performed by the NEA and the results are published each year in the "Environmental
Statement" report.

Out of the 26 monitoring points, only Tepelena monitoring point is close to the AIC (sections 9 and 10).

It should be noted that land monitoring was carried out before 2009 by the Institute of Soil Research. Some
of the conclusions regarding land monitoring referring to this period for the areas which the AIC crosses are
as follows.'3

Table 4-26 Land monitoring per Section

i T

Alternated lands with high agro productivity capacity up to the middle lie in. this area. The humus content
ranges from 0.62-3.6%, N-total from 0.063-0.21%, assimilable Phosphorus (P205) from 1.08-18.72 ppm
and Potassium (K>O) 3.5-31.6mg/100 gr of sail.

2 The lands of this Section are characterized by high fertility. The soils have medium to high productive
capacity. Among soil chemical indicators, humus content ranges from 1.03 to 3.73%, N-total from 0.09-
0.18%, assimilable Phosphorus (P20s) from 8.25 to 24.84 ppm and Potassium (K>O) from 6.33 to 52.50
mg/100 gr soil toke.

3 The lands of this Section are characterized by high fertility. This area has adaptable climatic conditions for
the development of agriculture. Mainly cereals, forage and vegetables are grown. The soil chemical
indicators are similar to Section 2.

4 This area is characterized by soils with low to medium content of humus, poor in nitrogen (N), poor to
medium in assimilable Phosphorus (P,0s) and medium in Potassium (K;0).

5B + 5C This Section passes by a hilly area and ends.in Lekaj. Then, it follows the existing route to Konjat. 56.3%
of the road passes to the plain and 43.7% to the hilly area, while it is characterized by a humus-rich
surface layer covered by abundant grass or deciduous forest vegetation. There are highly arable soils and
are used for growing wheat, soybeans, and pasture for cattle, as well as for wood and fuel production.

6+7 The lands of this Section are characterized by high fertility and are considered among the most developed
agricultural areas in the country. Mainly cereals, forage and vegetables are grown. Among soil chemical
indicators, humus content varies from 0.78 to 2.1% with an average of 1.46%, N-total from 0.07-0.14%
with an average of 0.107%, assimilable Phosphorus from 7.14-37.69 ppm with an average of 15.24 ppm
and potassium (Kz0) of 8-31 mg / 100 gr of soil with an average of 14.72 mg / 100 gr of soil.

8 The lands of this Section are characterized by high fertility. Mainly, cereals, forage and vegetables are
grown. The organic matter content of the surface layer of Phaeozems is typically around 5 percent; the
C/N-ratio of the organic matter is 10-12; pH-values are between 5 and 7 and increase towards the C-
horizon. The Cation Exchange Capacity of Phaeozems is 25-30 cmol(+) per kg dry soil or somewhat less;

13 Prof. Dr. Sherif Lushaj and others Monitorimi i tokes dhe ujrave ge perdoren ne bujgesi. AKM, Raport per gjendjen e
Mijedisit 2017.
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sactos |Ovoctiton.

the base saturation percentage lies between 65 and 100 percent, with the higher values in the deeper
subsoil.

9A2 The soils of this Section are characterized by a medium to high fertility and are considered as the most
developed agricultural areas of the Fier District. Mainly cereals, forage and vegetables are grown. The
chemical parameters are similar to those of Section 6+7.

9B2 The area is mainly characterized by low fertile soils. The humus.content ranges from 0.78-1.2% with an
average 0.9%, N-total of 0.07-0.1% with an average 0.8%, assayable phosphorus from 7.14-20 ppm with
an average of 12.3 ppm and Potassium (K>O) from 8-24.5:mg / 100 gr of soil with an average of 12.72
mg / 100 gr of soil.

10 The surfaces of this Section are mainly medium and poor in humus content, medium and rich in Nitrogen,
medium in Assimilable Phosphorus and rich in Potassium.

11 This Section is characterized by soils of medium to high level of fertility. Humus has an average value of
2.04%, Nitrogen 0.138%, Assimilable Phosphorus 12.54 Ppm and Potassium 14.69 mg / 100 gr of soil.

12 These lands are characterized by medium to high fertility. Humus has an average value of 2.04%, Nitrogen
0.138%, Assimilable Phosphorus 12.54 ppm and Potassium 14.69 mg / 100 gr of soil.

13A This section is characterized by agricultural lands with medium to high agro-productive capacity, while the
most fertile alluvial soils of the Gjirokaster district lie in this area. Humus content ranges from 0.68-3.41%,
Nitrogen 0.1-0.195%, Assimilable Phosphorus 3.91-19.26 ppm and Potassium 7.3-40 Mg/100 gr of soil.

4.1.6.5 Soil erosion

The mountainous and hilly terrain in over 60% of Albania, the amount of rainfall of 1400-1600 mm per year
(mainly in the autumn and spring with high intensity) as well as the presence of a number of rivers and streams,
are the main reasons that favor erosion. In recent years, the phenomenon of erosion has been more evident
throughout the country due to serious damage of highwater channels, forest cutting, demolition of drainage
and irrigation systems, massive urbanization without planning, exploitation without protection measures of
riverbeds etc. The above reasons have caused the disorientation of surface waters, affecting the formation of
demolition spots of about 115,000 ha. Also, physical damage, deposit and transportation of solid materials, as
well as soil depletion in nutritional elements have been identified.

Erosion has been addressed in Albania in the framework of the environmental protection strategy. The Ministry
of Tourism and the Environment, the National Environment Agency, the General Directorate of Forests, the
Ministry of Agriculture, Rural Development and Water Management, the Drainage Boards, the Institute of
Hydrometeorology etc are responsible for identifying and taking measures to minimize erosion.

Studies conducted by the Soil Research Institute, the Institute of Hydrometeorology and Agrarian University
have classified Albania's lands erosion resistance in three categories, namely:

= Resistant soils to erosion. These lands occupy approximately 10% of the total area and are mainly
found in the high altitude areas.

= Moderately resistant soils to erosion, which account for about 35% of the country's lands and are
generally heavy textured soil.

= Less erosion-resistant soils. These lands occupy about 55% of the area of the country. The area
through which the AIC passes is generally included in the third category.
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The aforementioned institutions have also carried out studies to determine the erosion values, considering the
climatic and terrestrial conditions of Albania. The studies are based on the application of the Universal Soil Loss
Equation (USLE) and consider the precipitation (erosion index), soil (erodibility coefficient), slope length, soil
fertility, plant cover and agricultural practices). These studies conclude that the territory of Albania is divided
into three zones according to the erosion index, i.e.:

Zone A 55 ton / ha per year
Zone B 14.8 ton / ha per year
Zone C 37.1ton / ha per year

From the calculations, it appears that the average annual losses at country level are 26.8 tons / ha / year
(Institute of Soil Research (ISR)). Erosion is monitored by the ISR‘and the Hydrometeorological Institute in six
stations, while only Kallmet station is located near the area where the AIC passes, namely close to the first
section, Murigan-Lezhe and to the second section, Lezhe Milot. The experimental station Kallmet (Lezhé)
characterizes the problematic area of Lezha and the northern part of Albania. Regardless of the role of the
vegetation and the type of land, the precipitation and-the geological nature of the soil layers are the decisive
factors for the erosion values at the monitoring point of Kallmet.

Table 4-27. Geographical position of experimental stations and their areas and sub-areas

No Station The altitude Watersheed Climate zone and
above sea subzone
level, m.
1 Lezhé (Kallmet) 55 Drini Central hilly
Mediterranean

Table 4-28 Experimental and study results during 4-year erosion monitoring in Kallmet, Lezhe

No Plant cover Weathering of land ton/ha/year

2001 2002 2003 Overage
1 Perennial meadow 9.1 12.4 15.7 12 12.3
2 Plowing plants 21 24 26.4 25.8 24.4
3 Without plant 26 26.6 31.6 32.8 29.2

In the recent years, another direction of erosion assessment has been based on measurements and
observations in riverbeds. Damages of the land on the banks of the rivers have come, besides others, as a
result of the use of beds for collection of inert. In certain areas, as a result of this phenomenon, there have
been losses of significant surfaces of agricultural land. Below, some descriptions are presented for the effect
of different rivers weathering in the areas where the sections of the AIC pass. More precisely:*

14 Prof. Dr. Sherif Lushaj and others Monitorimi i tokes dhe ujrave ge perdoren ne bujgesi. AKM, Raport per gjendjen e
Mjedisit 2017
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= Section 1, Murigan-Lezhe. Erosion on the banks of the Drin River can be estimated at low and
medium levels. Erosion is in moderate levels and with visible depths inside the land that go up
to 10 m near the village of Stajke, in the place called Zalli i Ganjollit, on the left side of the water
flow.

= Section 2, Lezhe-Milot. The continuous deepening of the riverbed through the use of inert
materials has affected the soil's weathering, especially on its shores. The most damaged areas
are in the vicinity of the village of Shenkoll on the right side of the river and in Fush-Milot on
the left-hand side of the river.

= Section 3, Milot-Thumane. The most damaged areas along this Section are in Fush-Milot and in
the Gurz area along the entire right bank.

= Section 4, Thumane-Kashar. The three rivers, Terkuza, Zeza and Tirana River, which join and
form the Ishem River, have an impact on the increase of the erosion rate in the area around
this Section of the AIC. The phenomenon of erosion becomes more visible when they descend
into the lower part of the area. The most problematic areas are the lands near the former
Shperdhet barrier and near Mamuras.

= Section 5 (5B and 5C), Kashar-Lekaj-Konjat. This area is partially covered by the Erzen River.
Referring to the footprint of the corridor, the weathering in the overage level was found in the
Beshiri Bridge area.

The areas, where Sections 8, 9A2 and 9B2, 10, 11, 12 and 13A pass, are under the influence of the
Drino and Vjosa rivers. The middle flow of the Vjosa River extends from Dragoti to Pocem (Section
Pocem-Memaliaj and Memaliaj-Subashi bridge). The riverbed in this area is wide and the thickness
of alluviums reaches 60-80 m. In the area of Pocem - Memaliaj section, erosion is of erosive-
accumulative type. More precisely:

= Section 8, Fier Bypass is affected by the downhill flow of the River Vjosa. Weathering problems
start near villages of Ferras and Bocove.

= Section 9A2, Levan-Pocem is affected by the downhill flow of the River Vjosa. Weathering
problems start to emerge after the River Shushica discharge in the River Vjose, near the villages
of Varibob and Frakull.

=  Sections 11, 12 and 13A (Subashi bridge-Bypass Gjirokaster-Kakavije) are under the influence
of the Drino River. The weathering in these areas has been favored by the damage of the river
defensive embankments. The water flow in this area is disoriented and the adverse effects added
by the increased use of the riverbed for inert have been apparent. The largest weathering has
been observed in the area near the villages of Lazarat, Virua and Palokaster.

4.1.7 Seismicity and tectonics
4.1.7.1 Tectonics

Albania is located at the Alpine Mediterranean seismic belt and accommodates part of the deformation due to
the collision of the Adriatic microplate with the Eurasian plate (Mazzoli and Helman, 1994). The main reason
of seismicity in Albania is the collision of the Adriatic microplate forming the Albanian orogen. The Albanian
orogen lies on the south-westernmost part of the Eurasian plate, and is a convergent zone due to
northeastward movement of the Adriatic plate (= Adria microplate). The orogen is divided into two domains
of the present-day tectonic regime: a coastal domain of compression dominated by northwest to north-
northwest striking thrusts and folds (Outer Albanides), and an interior domain of extension dominated by north-
striking normal faults (Inner Albanides). Two offshore regions, the South Adriatic Basin and the Periadriatic
Foredeep, have not been further considered because the first has few earthquakes and the activity rate of the
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second is too low to make a significant contribution to the hazard. The Pliocene-Quaternary embraced strong
and progressive uplift in the Mediterranean region, particularly in Albania. The commencement in the Pliocene
was distinguished by extensional tectonics, which affected the interior domain of the country and created its
horst-graben structures.

This continental collision directly influences the inner part of the country, along longitudinal and transverse
faults cutting across the eastern and the north-eastern part of Albania (Aliaj et al., 2001; Ormeni et al., 2013).

The main tectonic units of the Albanian region are the Albanides, which are part of the Dinaric-Albanid-Hellenic
arc of the Alpine orogen. They are located between the Hellenides to the south and the Dinarides to the north,
which together form the Dinaric branch of the Mediterranean Alpine Belt. To the west, they are limited by the
Apulia-Gargano foreland. The Albanides are composed of magmatic and sedimentary rocks of Ordovician to
Quaternary age. The Albanian orogenic front is thrusted over the Adria microplate, partly over the Apulian
platform and partly over the Albanian basin.

For simplicity the Albanides are separated into two major structural domains, the external part of which (in
compression) is called the Outer Abanides, and the internal one (extensional) is called the Inner Albanides.
The Outer Albanides are divided into two parts; 1).the western part includes the Sazani, Ionian and Kruja
zones and the Periadriatic Depression, and 2) the eastern zone includes the Krasta — Cukali zone, the Albanian
Alps, and the units of Ostreni and Vermoshi. The succession characterizing this domain, affected by the post-
Eocene orogenesis, consists of Triassic evaporites, carbonates and Oligocene-Miocene flysch. The Inner
Albanides consist of the Korabi, Mirdita and Gashi zones, which are characterized by the presence of ophiolitic
units (Triassic—Jurassic) and continental deposits.involved in the Middle Jurassic to Tertiary tectonism, which
was accompanied by intense metamorphism. In the external domain, the average direction of compression is
NE-SW (average azimuth N 225°), while in the internal domain, the average direction of extension is NNW-
SSE (average azimuth N 340°).

The recent tectonics of the-area consists of a middle Miocene phase.and of a more recent neotectonic activity
that began during the Pliocene and still continues today. The latter have controlled the development of the
present day relief, whichis characterized by mountain belts (up to 2000 m high) and lowlands that are the
result of the formation of anticlines, synclines and of horst-graben structures bounded by active faults.

The characteristic plain. surfaces and steep slopes separating the mountain belts, as well as the formation of
marine terraces and of depressed areas in the Albanides and in the periadriatic lowland are all related to the
Miocene to recent tectonic activity. Many of the active faults affect the coastline, producing a jagged landscape.

The interior of the country shows a horst-graben structural motif due to Pliocene-Quaternary normal faulting,
whereas the external zones are mountainous, except for the Periadriatic Depression.

A large variety of rock formations ranging in age from Paleozoic to Quaternary are encountered in the
Albanides. The Paleozoic formations are represented by metamorphic, terrigenous, effusive and rare carbonate
rocks and are encountered in the Internal Albanides (Korabi Zone). The evaporites, dated as Permian—Triassic,
are mainly encountered in the Korabi and Ionian tectonic zones. The ophiolites, corresponding to Middle-Upper
Jurassic age are widely spread in the Internal Albanides, especially in the Mirdita tectonic zone. The carbonates
represented by limestones, dolomitized limestones and dolomites correspond to the period from the Upper
Triassic up to Oligocene. In the Ionian zone the carbonates are represented by pelagic thin layered limestones.

The flysch formation took place during the Upper Jurassic to Lower Cretaceous in Krasta-Cukali and Mirdita
zones, while in the Krasta-Cukali and Albanian Alps the flysch formations are related to Mastrichtian—Eocene
periods. The Oligocene flysch formations are encountered in the External Albanides (Kruja and Ionian zones)
outcropping in large areas. During the Miocene marls and clayey marls, sandstones and bioclastic limestones
are encountered. Molasses characterize the middle Miocene up to Pliocene age. The molasses are composed
of intercalations of conglomerates, sandstones, siltstones and shales. Evaporites are also present.

Based on the seismic activity, the AIC lies in three main seismic sources as follows:
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= Lezha-Ulgini (LU) — Section 1 and 2 of the AIC - a coastal zone containing pre-Pliocene W-NW-
striking pure-compression thrust faults that are parallel to the Dalmatian coastline. The thrust
faults are cut by ENE-trending strike-slip faults. Its zone area is 5140 km2, earthquakes used
39 and the maximum expected magnitude is 7.2. Other parameters are beta =1,52, alpha =293
and rate density 5.3.

= Periadriatic Lowland (PL) — Sections 3, 4, 5, 6, 7, 8, 9 of the AIC - a coastal and hilly zone
containing post-Pliocene oblique-compression thrust faults, N- to NNW-striking, which are cut
by E-NE-trending strike-slip faults. Its zone area is 7460 km2, earthquakes used 75 and the
maximum expected magnitude is 7.0. Other parameters are beta =1,61, alpha =914 and rate
density 6.1.

= Jonian Coast (IC) — Sections 10, 11, 12 and 13 of the AIC a coastal and hilly zone containing
pre-Pliocene N-W-striking pure-compression thrust faults, which are cut by strike-slip faults. Its
zone area is 16600 km2, earthquakes used 151 and the maximum expected magnitude is 7.0.
Other parameters are beta =1,40, alpha =692 and rate density 6.9.

The following figure indicates the aforementioned seismic source zones (faults).
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Figure 4-6-Map of the seismic sources in Albania

A tectonic map can be found in Annex 1.

4.1.7.2 Seismicity,

Albania is geologically ‘and seismotectonically a rather complicated region. The seismicity of Albania is

represented

by a significant micro-seismicity (a high number of small earthquakes), sparse medium-sized

events (magnitude M 5.5 - 5.9) and a few large earthquakes (magnitude M>6.5) as given by the occurrence
of six main shocks with Ms magnitudes exceeding 6.0 throughout the last century (Kociaj, 1986):

June 1, 1905 Shkodra earthquakes (Ms=6.6),

February 18, 1911 Ohrid Lake earthquake (Ms=6.7),

November 26, 1920 Tepelena earthquake (Ms=6.4),

December 17, 1926 Durres earthquake (Ms=6.2),

November 30, 1967 Dibra earthquake (Ms=6.6) and

April 15, 1979 Montenegro earthquake (known as Shkodra earthquake) (Ms=6.9).
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The latter represents the most recent event in the northwestern region of Albania, causing extensive damages
along the Adriatic coastline in Montenegro and Albania in a radius of 100km. The Figure below shows the
seismicity in Albania with the tectonic faults and the AIC corridor.

A regional seismic hazard map of Albania in terms of expected earthquake magnitudes and annual exceedance
probability has been presented in 2004 by the Albanian seismologists L. Duni and N. Kuka. The main aim of
this research study was to estimate the potential seismic hazard of the regions of Albania. The study was
carried out by using the data collected from several earthquakes, occurred in the past within the Albanian
territory, which then allowed to estimate the values of Peak Ground Acceleration (PGA), using the computer
coded OHAZ attenuation relationship. This information also serves as a_basis for the preparation in the future
of detailed micro-zoning seismic studies.

Based on PGA values, the territory of Albania has been divided.into several zones. The PGA’s hazard maps
were computed for a 10% exceedance probability in 50 years, corresponding to a return period of 475 years.
This is a standard practice in seismic design. Considering the most favorable scenario of seismic hazard for
Albania, as presented in the map in the following figure (authors: L. Dunirand N. Kuka, 2004) it could be
observed that very few areas of the country can be considered safe in terms of potential earthquakes, except
for a small part in North-Northeast Albania, where PGA values less than 0.15g are expected. The northwest
and southern parts of the country represent the areas with the highest seismic hazard according to all research
and analysis carried out. Lushnje-Elbasan-Diber transversal axis (southwest-northeast direction) also reveals a
high level of seismic hazard. In general, the PGA values are from-0.20g, approximately in all the territory, up
to 0.30g in northwest and southwest parts of the country. As it can be observed in the figure below, the A-I
corridor alternatives pass through several areas where the PGA values range from high to highest in terms of
seismic hazard. These values are usually considered in more detail during the preparation of
preliminary/detailed designs.
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Figure 4-7 Seismicity of Albania.
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Figure 4-8 Seismic hazard of Albania (authors: L. Duni and N. Kuka, 2004)

4.1.8 Air quality
In general, data on air quality in Albania is very limited. The DCM no 352, dated in 29.4.2015, on “Assessment
of Air Quality and related pollutants”, sets the national air pollution limits which are presented below.
Table 4-29 National standards for air

Sulfur Dioxide
Threshold Protection of health Protection of Vegetation
assessment
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60% of the 24-hour limit value (75 pg/m3, not to be exceeded more

40 % of the 24-hour limit value (50 pg/m3, not to be exceeded more

-IPF 5
60 % of winter critical level
(12 pg/m3)

40 % of winter critical level
(8 pg/m3)

The NO; annual limit value

for the
of human health

protection

80 % of the limit value (32
Hg/ m3)

65 % of the limit value (26
Hg/ m3)

The upper

assessment than three times during a calendar year)

threshold

The lower

assessment than three times during a calendar year)

threshold

Nitrogen dioxide and Nitrogen oxides

Threshold

assessment The NO; hourly limit value for
the protection of human health

The upper | 70 % of the limit value (140 pg/m not

assessment to be exceeded more than 18 times

threshold during a calendar year)

The lower | 50 % of the limit value (100 pg/ m

assessment not to be exceeded more than 18

threshold times during a calendar year)

The NOy annual critical level
for vegetation and natural
ecosystems protection

80 % of the critical level (24
Hg/ m3)

65 % of the critical level
(19,5 pg/ m3)

Particle matters (PMio/ PM2 5

Threshold The 24-hour average of PMjg
assessment

The upper | 70 % of the limit value (35 pg/ m3,
assessment not to be exceeded more than 35
threshold times during a calendar year)

The lower ' 50 % of the limit value (25 pg/ m not
assessment to be exceeded more than 35 times
threshold during a calendar year)

Annual average of PMjg

70 % of the limit value of
(28 pg/ m3)

50 % of the limit value (20
Hg/ m3)

Annual average of PM,s (1)

70 % of the limit value of (17
Hg/ m3)

50 % of the limit value (12
Hg/ m3)

(1) The upper and lower assessment thresholds for PM,,s are not applied for measurements made to assess compliance
with the aim of reducing exposure to PM, s, for public health protection.

Lead (Pb

Threshold assessment
The upper assessment threshold
The lower assessment threshold

Annual Average

70 % of limit value (0,35 pg/ m3)
50 % of limit value (0,25 pg/ m3)

Benzene

Threshold assessment

The upper assessment threshold
The lower assessment threshold

Annual Average

70 % of limit value (3,5 pg/ m3)
40 % of limit value (2 ug/ m3)

Carbon Monoxide (CO
Threshold assessment

The upper assessment threshold
The lower assessment threshold

Daily 8 hours mean
70 % of limit value (7 mg/ m3)
50 % of limit value (5 mg/ m3)

The EU air quality standards for annual average values of air quality parameters are presented in the following

table.
Table 4-30 EU Air Quality Standards EU.

Air Quality EU Standards

PM10 average value for 1 year

Fine particles (PM..s) average value for 1 year
Sulphur dioxide (SO2) average value for 24 hours
Nitrogen dioxide (NO2), average value for 1 year
Benzene average value for 1 year

Ozone O3 (Maximum daily 8 hour mean)

Carbone Monoxide (CO) (Maximum daily 8 hour mean)

40 pg/ m?
25 pg/ m?
125 pg/ m?
40 pg/ m’
5 pg/m?
120 pg/m?
10 mg/m3
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Monitoring of the air quality indicators is carried out by the National Environmental Agency for PM10, PMa2s,
NO,, SO, O3, CO and BTEX indicators for the stations in the main cities of Albania such as Tirana, Elbasan,
Durres, Shkoder, Vlore and Korce cities. PM2s is also monitored in three other stations, in the cities of
Gjirokaster, Kukes and Berat. The Public Health Institution carries out monitoring of the PM2.s indicator and the
content of toxic metals content of Pb, Cd, Zn and Cu in the cities of Kukes, Fier, Gjirokaster and Berat.
Additionally, the Albanian Institute of Nuclear Physics conducts monitoring for the parameter of PM1o and the
toxic metal content of Pb, As, Mn, Ni, Cu, Zn, Cd in the stations located in Tirana and Elbasan. While there are
no monitoring stations for air quality indicators along the Adriatic Ionian Corridor, the main air quality
monitoring stations in Albania are presented in the following figure.
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Figure 4-9 Air monitoring stations in Albania

The air monitoring stations that, although relatively distant from the AIC, are in the wider region, are mentioned
below. More specifically, regarding:

Section 1, there is only one monitoring station in the city of Shkodra, which is 7km far from the
AIC.

Sections 2, 3 and 4, there is no available data as far as air quality levels are concerned, since
there are no monitoring stations close to the AIC.

Section 5 (5B and 5C), the AIC passes 9km far from the monitoring stations, which are located
in the city of Tirana. The air quality monitored in Tirana cannot represent the air quality in this
AIC part due to the aforementioned distance. In the table below, five measurement points are
presented which are located in the main roads of Tirana urban centre.

Section 6 and 7, there are no monitoring points close to the AIC and therefore the air quality
levels cannot be assessed.

Section 8, the air quality status is monitored by one monitoring point, which is located 2.5km
far from the AIC in the city of Fier.

Sections 9 (A2 and B2), 10 and 11, there are no monitoring points close to the road corridor, so
the air quality levels cannot be assessed.

Section 12, the air quality status is monitored by one monitoring point which is 1,5km far from
the AIC (Gjirokaster city).

Section 13A, there is no available data on air quality, apart from the first part of the Section, in
Gjirokaster city (already mentioned in Section 12)

The following table presents air quality parameters monitored for the year 2017 in the main cities that AIC is
relatively close to.

Table 4-31 Air quality parametersat the;main city stations located near the road corridor

Section 1

Section 5
(5B and 5C)

GASES /pm
CO_ | NO, SO, | Os _ PM2s  PMio
X X X X

X X

Monitoring
points
Health Center
in Shkoder
city

Close to NEA
building
Tirane
Institute
nuclear
physics

of

PHI
Health
Institute)
Tirana
Tirana
Municipality
building

(Public
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Monitoring |GASES  |pM |
W points CO [NO: [SO2 [0 |PMas  PMio |
Tirana centre | X X X X
Section 8 PHI in Fier X
Section 12 PHI X
Section 13A | Gjirokaster

Source: Environmental Statement Report, National Environmental Agency, 2018.

Based on the data on urban air quality for the year 2017 (National Environmental Agency, Environmental State
Report of 2018), it is noticed that:

= Air quality in Tirana is not very good regarding PMio as it can be seen in the following figures.
PM10 exceeds the annual average EU standard only in the stations of Tirana (section 5), while
PM10 levels for the other cities are lower than the EU limit.

PM10
70
WmPM10
&0
50
- 40
E
g 30
20 4
10 4
0 -
Shkoder Durres Tirana Tirana AKM  Tirana IFZB EU limit
municipality
building

Figure 4-10 Annual average valuesi.of PM10 (pg/m3) for the stations in the main cities of
Albania which are relatively close to the AIC.

= Annual PM2sEU limit is exceeded only in the station of Fier (Section 8), since the limit is 25ug/m3
and the value is 32,71 ug/m3.
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Figure 4-11 Annual average of PM2.5, (ug/m?3) for thestations of the major-cities of Albania
that are relatively close to the AIC.

= Regarding NO>, the values for the Tirana stations are generally higher than the annual EU limit
(relevant and not close to Section 4 and partially Section 5), which is 40 pg / m3 (relevant and
not close to Section 4 and partially Section 5). The values of NO: in Tirana vary from 38,25
pg/m3 to 86,42 pg/m3.

NO,
100
ag B6,42
20
70
60
,..IE 50 48 32
o 38,25 40
4 40
Sﬂ ".I‘."IJ."I".I‘
0 1229
[ T T T T
Shkoder Durres Tirana PHI Tirana Tirana EU lirnit
Municipality centre
building

Figure 4-12 Annual average values of NO2 (pg/m3 ) for the stations in the main Albanian cities
which relatively close to the AIC.
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= The other air quality parameters (SO2, O3z and CO) are within the EU standards for the cities
considered. Tirana city has the highest value of CO among the main cities along the AIC (2,56
mg/m3), which is however lower than existing Albanian limits.
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Figure 4-13 Annual average values of SO2, (ng/m3) fonthe stations in the main cities of
Albania that are close to the AIC.
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Figure 4-14 Annual average values of 03 for the stations in the main cities of Albania that are
close to the AIC.

Tirana city has the highest value of CO among the main cities along the AIC (2,56 mg/m?), which is however
lower than the existing Albanian norms.
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Figure 4-15 Annual average values of CO (mg/ma3), in the main cities of Albania.

The highest level of Benzene among the cities along the cities close to the AIC is registered in Shkodra city,
(Section 1) with 5.11 pg/m3 in January and 7.66 mg/m?3 in February, when the annual EU limit is 5 mg/m3.
The same report mentioned that for the other months, Benzene content in the air is lower than the annual EU
limit value.

CeHs
&
5

5

4
E

2,91

T 3
=1

2

1 l I I

a T

Shkoder Durres Tirana PHI Tirana Tirana ELI limit
Municipality centre
building

Figure 4-16 Annual average of values of Benzene, C6H6 (jug/m3) for stations in the main cities
of Albania that are close to the AIC.

The toxic metal contamination at the aforementioned monitoring stations is not problematic, as the
concentrations of all metals are much lower than the limit values.
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The highest level of Benzene among the cities along the cities close to the AIC is registered in Shkodra city,
(Section 1) Referring to ES report of NEA 2018, the toxic metal contamination at the aforementioned monitoring
stations is not problematic, as the concentrations of all metals are much lower than the limit values.

The existing air pollution levels, since the aforementioned air monitoring points of the national monitoring
system are far away from the AIC (no air measurements have been carried out) will be assessed empirically,
classifying the areas affected by the AIC into four main groups:

= Existing roads

Vehicles of all types create air pollution along the existing roads. The peak of air pollution can be noted during
the summer and the touristic period and includes gas emissions and‘dust. Considering the AIC and the four
aforementioned groups of areas, air pollution along the existing roads can be considered as the most severe
among the other groups.

= Urban and industrial areas

Construction activities are the main sources of air pollution in the industrial and urban sites, close to the AIC
sections. One of the most significant industries alongthe AIC is the cement factory in Fush Kruje, (Section 4),
which is a major source for air pollution regarding gases and dust. The level of air pollution in several industrial
and urban areas can be considered as medium considering the industry types encountered in the vicinity of
the AIC.

Figure 4-17 Air pollution by cement Factory in Fushe Kruje, Section 4.
= Agricultural sites

Agricultural activities and vehicles for such types of works can be considered as air pollutant sources in
agricultural areas. Because of the seasonal agricultural works, the annual level of air pollution in such areas
may be considered as Low.

= Natural sites

They are considered as areas of clean air. Air pollution levels can be considered as insignificant to negligible in
these areas. The AIC sections pass partially through such areas and there is no section that is covered
exclusively by such sites.
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The table below includes a summary of the existing air pollution status per each AIC section, using the
“comparison methodology”, based on the land uses. The assessment ranges from high, medium to low quality.

Table 4-32 Summary of air pollution status (level of air quality currently) per each AIC section

Environments Level of air Environments | Level of air
affected quali affected quali

Section 1 Almost natural sites, | Medium Section 8 Fier Bypass Under
villages and existing construction
road
Section 2 Existing road Low Section 9A2 Existing road Low
Section 3 Existing road Low Section 9B2 Natural sites, | High
agricultural lands
Section 4 Villages, agricultural | Medium Section 10 Natural sites, | High
land, crossroads agricultural lands
Section 5 Crossroads, Medium Section 11 Existing Road Low
(5B+5C) agricultural  lands,
natural sites,
existing roads
Crossroads, Medium to high Section 12 Gjirokaster The section
agricultural  lands, bypass already approved
existing roads Existing
natural sites, environment Low
Section 6+7 Existing roads Low Section 13A Existing road Low

To sum up, the main cause of air pollution along the AIC is the transport sector, followed by the uncontrolled
burning of waste, extraction and oil refining (city of Fier -Section 8), cement production (AIC Section 4, cement
factory of Fushe Kruje). The air pollution caused by traffic s related to the large number of vehicles that do
not meet the air emission‘standards, to the fuel quality used, to the quality and capacity of the motorways and
to the use of non-catalytic vehicles

4.1.9 Climatechange
4.1.9.1 Introduction

The United Nations Framework Convention on Climate Change (UNFCCC); and the Intergovernmental Panel
on Climate Change (IPCC) established by the World Meteorological Organization (WMO) and the United Nations
Environment Programme (UNEP) are the principal bodies to provide understanding of the risk of human-
induced climate change. Within the context of the UNFCCC, Albania is required to submit "National
Communications" that outline the country's contribution to climate change and their response to the challenges
it poses. The initial National Communication was submitted in 2002 and the Second National Communication
in 2009. The third National Communication is the latest and was submitted in 2016 providing an updated
inventory of GHG, both direct and.indirect, and key sources. The study for the Third National Communication
concentrated on the climate zone around the capital, Tirana, and the coastal zone "the Mediterranean field
zone".

In September 2015, Albania submitted to the UNFCCC Secretariat its Intended Nationally Determined
Contribution (INDC), adopted by the DCM No. 762 dated 16.09.2015. The GoA committed to reduce CO:2
emissions in the period 2016-2030 by 11.5 % compared with the baseline scenario (2015). The reduction of
CO2 emissions is also identified under the NSDI-II strategic objective on reaction towards climate change.

More specifically, regarding Albania and model simulations:

=  Temperature is expected to increase during all seasons. What is significant is that the largest
increases are expected in the summer, which has an important consequence for added demand
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for irrigation water. A second consequence will be an increase in the frequency and intensity of
summer/spring thunderstorms. The temperate increases in spring will have an impact on
flooding, as many floods are combination of rainfall and snowmelt.

= By 2050, the range of annual precipitation total is expected to vary between 570mm (in the
South-East of the country) and 2100mm (in the South-West area). The maximum value is
estimated at about 2650-2850mm over the alpine zones. Due to the predicted higher average
temperature in winter, more precipitation is likely to fall in the form of rain rather than snow,
which will increase soil moisture together with soil erosion and run-off. Episodes of intensive
rain are also predicted to increase. The number of days with heavy precipitation (24 hours
maximum) compared to the 1961-1990 average is likely to increase by 1-2 days by 2027 and
by 2-3 days by 2050.

= Cloudiness is expected to decrease by 2.6% by 2050 as compared to 1990. Due to the close
relationship to radiation, the number of sunshine hours and global radiation are supposed to
increase;

= Higher wind speed is expected to occur especially in summer;

= Rising temperature will be expected to contribute to an increased number of hailstorm days in
summer;

= Higher temperatures will also affect the frequency and intensity of hot days and heat waves.
The number of days with a temperature higher than 35°C is likely to rise by 2-4 days by 2050
compared to the 1961-1990 average.

= The number of frost days (with temperatures below -5°C) in high altitudes is expected to
decrease by 4-5 days by 2027, and by 9 days in 2050.

= The annual mean sea level is expected to increase with 70 cm by 2100. The predicted sea level
rise will bring higher flood risks to most of coastal urban areas and related infrastructure, as
well as will increase the risks of coastal erosion. As a result of sea level rise, the level of rivers
is expected to increase in the upper parts of the basins and the flow will decelerate. In total, by
2030 approximately 1082.45 km2 (32% of the coastal area or 3.76% of the country's surface)
will suffer the direct consequences of flooding. A majority of existing agriculture and industrial
areas will be lost due to sea level rise. Huge amounts of arable lands will be lost or become un-
usable due to inundation and increased salinity.

4.1.9.2 Current contribution of the traffic to GHG emissions and climate change

Albania's third GHG inventory considers five main modules such as energy, industrial processes, agriculture,
waste, and Land Use Change and Forestry. The national inventory has considered three direct GHGs such as:
CO2, CH4 and N20 and three indirect GHGs such as: CO, NOx, SO2 and Non-methane volatile organic compounds
(NMVOC). Aggregated GHG emissions and removals expressed in CO2 Eq. have also been provided. The total
contribution of Albania in the world in aspect of GHG is 0.02 % of the total (by the data presented in the table
of EDGAR's Global Greenhouse Gas Emissions from 1970 to 2012).

Albania’s emissions decreased by 34% from 1990 to 2009. More specifically, emissions decreased from 1990
to 1998 and then grew from 1998 to 2005. Since then, an increase has been noted reaching the levels of 1980.
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Figure 4-18 CO2 emissions (kt)

At the sector level, average annual.change has been as follows: energy (-1%), agriculture (-1%), industrial
processes (+66%), waste(+1%), and land use change and forestry (+35%).

According to the Draft Third National Communication on Climate Change (DTNCCC) (2016) the main contributor
to GHG (CO:2 eq) emissions in 2009 is the Energy Sector (49.4%), followed by Industry (18.8%), Agriculture
(14.26%), Land Use Change Forests (20.64%), and Waste (6.64%) as shown in the following figure.

The Energy sector is the main source of GHG emissions in Albania, accounting for (39 - 51%) of overall direct
GHG emissions for the period. Energy production in Albania is based mainly on hydropower, domestic and
imported fuels, and fuel wood used for electricity production, heat production and for transport means.
Transportation accounts for 52%, manufacturing and construction 26%, other fuel combustion 18%, electricity
and heat 3%, and fugitive emissions 1% of energy emissions. Agriculture is responsible for nearly one-third of
national emissions.

Albania’s transport sector has been increasing rapidly since 2000. The number of vehicles in
circulation has increased, and infrastructure been improved which leads to an increasing total traffic load.
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Figure 4-19 Direct GHG emissions from each sub<sector,of Energy Sector, 2000-2009 (Gg)

The following table provides the contribution of GHGs from the Energy sector with CO2 emissions as the
dominant contributor (accounting for 96.48% of the overall emissions in 2005)

Table 4-33 Contribution of C02, CH4, N20,from the Energy subsector (Gg)

|
Subsector Gases 2000 2001 2002 2003 2004 2005

Transport CO2 1815,9 1830,5 1901,2 1991,9 2110,1 2080,9 2098,1 2119,5 21 2301,
3 8 9 3 0 6 2 8 45, 47
31
CH4 0,08 0,08 0,08 0,08 0,09 0,09 0,09 0,09 0,0 0,09
9
N20 0,00 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,0 0,01

CO2eq. 1817,6 1835,3 1906,0 1996,7 2115,0 2085,9 2103,1 2124,5 21 2306,

31
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The figure below shows the GHG emissions projection form transport sector. The projections predict an
approximately 1.5 times increase of transport GHG emissions from 2009 to 2030.
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Figure 4-20 GHG emissions from the transport Sector (in Gg of CO2 eq.)
Source: UNFCCC

According to projections, the share of the transport sector will be slightly reduced from 48.08% in the year
2009 to 44.80% in the year 2030.

4.1.9.3 Climate change induced risks events that have impact on the road

Air temperature, drought-and precipitation

Information on projected changes in different climate variables was taken from the World Bank Climate
Knowledge Portal for Albania. The portal uses CMIP5 models which were used in the latest IPCC's Fifth
Assessment Report (AR5) and which are the most up-to-date Global Climate Model (GCM) projections
available. Probabilistic projections of a range of climate variables are presented -for the different
Representative Concentration Pathways, and for a range of time slices to the end of the 21st Century. An
important source of the uncertainty in the climate projections are future emissions of the greenhouse gasses
(GHGs). The Intergovernmental Panel on Climate Change (IPCC) estimates several GHGs emission scenarios
that are used to force climate models. CMIP5 shows data for 4 RCPs: 2.6, 4.5, 6 and 8.5. These are four
greenhouse gas concentration trajectories adopted by the IPCC and are nhamed after the possible range of
radiative forcing values In this study selected are two of IPCC’s Representative Concentration Pathways (RCP)
scenarios, namely the RCP4.5 and RCP8.5). The RCP4.5 is a stabilization scenario in which GHGs emission
peaks around 2040 and declines afterwards. Oppositely, the RCP8.5 is a scenario with a constant increase of
GHGs concentration by the end of the 21st century (IPCC, 2013). More specifically, CMIP5 projections are
given for four time periods, 2020-2039, 2040-2059, 2060-79 and 2080-2099.

Temperature

The following chart represents the observed mean historical monthly temperature or rainfall for Albania during
the time period 1986-2005. The dataset was produced by the Climatic Research Unit (CRU) of University of
East Anglia (UEA).
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Figure 4-21 Historical observed monthly temperature for Albania 1986-2005

Projected changes in monthly temperatures for the four reference periods with respect to the referent period
(1986-2005) under the scenarios RCP4.5 and RCP8.5. All climate simulations show an increase of mean
temperatures for both future periods, under both IPCC scenarios, for all. months and periods as indicated in
the following tables.

Table 4-34 Projected changes of normal monthly temperature, (°C) in Albania for the periods
2020-2039, 2040-2059, 2060-2079 and 2080-2099 with respect to the referent period 1986-
2005, ensemble median, Scenario RCP 4.5

Winter Summer Autumn

Dec Jun Jul Sep
2020- 0,30 0,45 0,91 0,12 0,90 0,13 0,32 1,49 1,78 1,20 1,26 1,27
2039
2040- 1,24 0,86 1,11 0,57 1,59 1,00 1,81 1,79 2,56 1,78 1,85 1,48
2059
2060- 1,57 1,30 1,17 0,92 1,25 1,31 1,74 2,47 2,62 2,43 2,26 1,95
2079
2080- 1,97 1,50 1,63 1,46 1,96 1,18 2,29 3,36 3,36 2,24 2,72 2,48
2099
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Table 4-35 Projected changes of normal monthly temperature (°C) in Albania for the periods
2020-2039, 2040-2059, 2060-2079 and 2080-2099 with respect to the referent period 1986-
2005, ensemble median, Scenario RCP 8.5

Winter Spring Summer Autumn

Dec Mar Jun Jul Sep

2020- 0,84 0,89 1,39 0,63 0,81 0,93 1,56 175, | 2,37 2,01 2,04 | 0,90
2039
2040- 1,88 0,94 1,52 0,81 1,89 1,83 1,98 330 |3,44 2,67 2,07 2,18
2059
2060- 2,55 2,63 2,24 1,95 2,69 | 249 3,94 |49 |49 4,36 3,82 3,22
2079
2080- 3,44 2,96 3,30 2,90 | 3,41 4,10 | 494 |634 |6.32 514 | 4,69 3,59
2099

For projected climate, the worst-case approach has been mainly assessed (period 2080-2099), where under
scenario RCP 4.5, there is going to be an increase of 3,00 °C during . summer and of 1,70 °C during winter.
Under the scenario RCP 8.5, there is going to be an increase of 5,87 °C during summer and of 3,23 °C during
winter. Under the scenario RCP.8.5, the highest seasonal increase, comparing decades, is in the summer. More
specifically, in the period 2020-2039 there is an increase-during the summer months (June, July, August -
average) of 1,89 °C, while in the period 2080-2099 the increase is 5,87°C.

The tables below present the changes of summer days, tropical nights, frost and icy days as well as hot days
for the two scenarios, where the high temperatures frequency at a day level increase going to the end of the
century, while low temperatures at a-day level decrease.

Table 4-36 Projected changes of summer days, tropical nights, frost and icy days and hot day in
Albania for the periods 2020-2039, 2040-2059, 2060-2079 and 2080-2099 with respect to the
referent period 1986-2005, ensemble median, Scenario RCP 4.5

Summer days Tropical nights | Frost days Icy days Hot days

(Tmax>25°C) (Tmin > 20°C) (Tmin<0°C) (Tmax<0°C) (Tmax>35°C)
2020-2039 20,34 7,20 -11,24 -2,27 5,15
2040-2059 26,92 12,08 -15,75 2,52 8,52
2060-2079 34,71 16,72 -21,25 -3,28 11,64
2080-2099 37,59 19,11 22,67 -3,83 13,81
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Table 4-37 Projected changes of summer days, tropical nights, frost and icy days and hot day in
Albania for the periods 2020-2039, 2040-2059, 2060-2079 and 2080-2099 with respect to the
referent period 1986-2005, ensemble median, Scenario RCP 8.5

Summer days Tropical nights | Frost days Icy days Hot days
(Tmax>25°C) (Tmin > 20°C) (Tmin<0°C) (Tmax<0°C) (Tmax>35 °C)
2020-2039 20,59 7,98 -12,20 -2,03 4,77
2040-2059 35,54 18,55 22,10 -3,52 10,38
2060-2079 52,02 38,69 -31,58 -4,58 25,10
2080-2099 64,25 58,61 -39,19 -5,09 42,52

Projected changes of the ensemble median of mean annual number of frost and icing days for the period 2020-
2039 are 11.24 and 2,27 days less under the RCP4.5 scenario respectively and 12.2 and 2 days less under the
RCP8.5. Changes for the period 2080-2099 are greater, namelyfrom 22,7 frost days and 3,8 icing days less
under the RCP4.5 and 39,2 frost days and 5.1 icing days less under the RCP8.5.

Median change of mean number of summer days for the period 2020-2039 is 20,3 for the scenario RCP4.5 and
20,6 days for the scenario RCP8:5, while in the period 2080-2099 is 37,6 more under the RCP4.5 and 64,2
more under the RCP8.5. Median change of mean number of days with. tropical nights for the period 2020-2039
is 7,2 day more under the RCP4.5 and 8 more under the RCP8.5, while for the period 2080-2099 is 19,1 days
more under the RCP4.5 and 58,6 days more under the RCP8.5. Finally, median change of mean number of
days with hot days (Tmax>35°C) for the period 2020-2039 is 5,15 days more under the RCP4.5 and 4,77 more
under the RCP8.5, while for the period 2080-2099.is 13,8 days more under the RCP4.5 and 42,52 days more
under the RCP8.5.

Precipitation

Projected changes in-monthly precipitation for the four reference periods with respect to the referent period
(1986-2005) under the scenarios RCP4.5 and RCP8.5.
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Historical Observed Monthly Precipitation
for Albania for 1986-2005
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Figure 4-22 Historical Observed Monthly Precipitation for Albania for 1986-2005

Unlike the temperature change projections, precipitation changes are not uniform both in'size and in sign.

Table 4-38 Projected changes in monthly precipitation (mm) in Albania for the periods 2020-
2039, 2040-2059, 2060-2079 and 2080-2099 with respect to the referent period 1986-2005,
ensemble median, Scenario RCP 4.5

Winter Spring ‘ Summer Autumn

Jan Feb Mar ‘ Jun Jul Aug Sep
2020~ 13,89 4,11 5,00 -4,84 5,60 -0,32 -3,90 -4,23 2,64 -2,34 23,11 2,32
2039
2040- 9,42 -8,10 2,74 -14,94 | 4,39 -5,58 -7,27 -4,18 2,80 -3,80 -2,49 8,31
2059
2060- 6,74 -12,06 | 4,19 -7,15 -0,57 -1,72 -6,49 -4,70 1,02 7,80 28,00 6,78
2079
2080- 9,77 -1,64 2,74 -7,02 14,66 -1,31 -6,66 -5,81 1,08 1,68 14,23 12,49
2099
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Table 4-39 Projected changes in monthly precipitation (mm) in Albania for the periods 2020-
2039, 2040-2059, 2060-2079 and 2080-2099 with respect to the referent period 1986-2005,
ensemble median, Scenario RCP 8.5

Winter Spring ‘ Summer Autumn

Jan Mar Apr May Jun Jul Sep
2020- 11,64 -8,07 571 -3,52 -2,90 0,80 -4,50 -4,80 -8,05 8,09 4,94 -4,70
2039
2040- 13,33 4,78 8,02 -9,69 -1,58 -5,34 -3,32 -6,02 6,60 -3,34 8,10 0,34
2059
2060- 9,95 -1,34 -7,26 -1,25 -3,76 -8,50 -10,38 | -9,40 -11,94 | -9,34 2,61 12,24
2079
2080- -4,94 1,82 -5,52 -5,89 -12,98 | -5,67 -12,12 | -7,67 -11,86 .| -8,60 -1,75 10,20
2099-

Under the scenario RCP 8.5, the largest precipitation deficit is identified in the period 2080-2099, while on the
contrary, this is not uniform under the scenario RCP 4.5, where depending on the month, different periods may
have higher or lower values. Additionally, there is an increase in precipitation for all periods under RCP 4.5,
apart from the period of 2040-2059.

The following tables present the project changes of dayswith rainfall and the maximum daily rainfall (mm) for
the two scenarios.

Table 4-40Projected changes of days with rainfall and maximum daily rainfall (mm) in Albania
for the periods 2020-2039, 2040-2059, 2060-2079 and 2080-2099 with respect to the referent
period 1986-2005, ensemble median, Scenario RCP 4.5

Days with rainfall > | Days with rainfall Maximum daily Maximum daily

20mm > 50mm rainfall (10yr RL) rainfall (25yr RL)
2020-2039 -0,33 0,02 0,92 1,29
2040-2059 0,28 0,00 2,37 2,87
2060-2079 0,14 0,02 2,65 3,24
2080-2099 0,06 0,02 2,24 2,68
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Table 4-41 Projected changes of days with rainfall, maximum monthly rainfall and maximum
daily (mm) rainfall in Albania for the periods 2020-2039, 2040-2059, 2060-2079 and 2080-
2099 with respect to the referent period 1986-2005, ensemble median, Scenario RCP 4.5

Days with rainfall > | Days with rainfall Maximum daily Maximum LETY

20mm > 50mm rainfall (10yr RL) rainfall (25yr RL)
2020-2039 0,15 0,00 1,83 2,10
2040-2059 0,23 0,00 3,36 4,09
2060-2079 0,43 0,06 6,71 8,86
2080-2099 0,45 0,04 7,41 9,64

Regarding annual days with rainfall > 20mm, scenario RCP 8.5 shows higher values with a steady increase
compared to the scenario RCP 4.5. However, there is a peak in the period 2040-2059 under the scenario
RCP4.5 and then there is a decrease. Regarding annual days with rainfall > 50 mm, both scenarios show that
there is an almost zero probability of such a precipitation. Regarding the annual maximum monthly rainfall in
a 10 year RL, there is a steady increasein the values along the time under the scenario RCP 8.5. Under the
scenario RCP 4.5, there is a major increase in mm up to 2060-2079 and then a slight decrease. Finally,
regarding the annual maximum monthly rainfall.in a 25 year RL, there is an increase up to 2060-2079 and then
a decrease under the scenario RCP 4.5, while there is a steady increase in.values under the scenario RCP 8.5.

Drought indicators

Regarding drought to the reference period, there are given below the relevant figures, presenting the trend of
these indicators in the periods 2020-2039, 2040-2059, 2060-2079, 2080-2099 under the scenarios of RCP 4.5
and RCP 8.5. As far as projected change in annual severe drought is concerned, under the scenario RCP 4.5,
there is a mild increase among the time periods, starting from a probability of 0,15 during the period 2020-
2039 and reaching the probability of 0,4 change during the period 2080-2099. Under the scenario RCP 8.5,
this probability starts from 0,2 in the period 2020-2039 and reaches the probability of 0,84 in the period 2080-
2099, as it is shown in the following two figures.
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Projected Change in Annual Severe Drought Likelihood
for Albania for 2020-2099
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Figure 4-23 Projected change in annual severe droughtlikelihood for Albania for 2020-2099
(under.scenario RCP 4.5)
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Figure 4-24: Projected change in annual severe drought likelihood for Albania for 2020-2099
(under scenario RCP 8.5)

Flooding risk

During catastrophic flooding, water inundates mainly the west Albanian plain, downstream of the catchment
area, where more than 50% of Albania's population lives. The damage caused by such inundations is especially
severe for the agricultural sector. According to the more recent observation records, the largest floods during
the last 150 years occurred in 1854, 1905, 1937, 1962-1963, 1970-1971. However, complete data on peak
discharge, inundated areas etc. exist only for the floods of 1962-1963 and 1970- 1971.
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The major flood events of the past five years are summarized in the following table and figure. The impact of
floods and torrents has been classified, according to colour, as extreme, severe and moderate, based on the
area and population affected. It can be concluded that plains and relatively narrow valleys in the hilly and
mountainous regions are those areas most exposed to flooding. The impact of the floods through damage
caused to human health and the economy is greater on the floodplains and at lower river sections, where
towns, industrial areas and farmlands are concentrated.

Legend

Floods
. extreme
O severe
moderate
I Potential flood hazard areas

Figure 4-25 Location of floods in 2010-2015 in the Western Balkans
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Table 4-42 Summary of major flood events in the project region for the period 2010-2018

Jan. 2010

Nov-Dec. 2010

Nov. 2014

Feb. 2015

Nov. 2015

Jan. 2016

Oct. 2016

Nov. 2016

Dec. 2017

Affected
municipalities
Shkodra, Lezhe and Durres

Drini and Mati River Deltas,
Ulza and Shkopeti
reservoirs

Tirana, Lezhe, Shkoder and
Fier

Vlora and Fier, Berat,
Elbasan and Ghirokaster,
Rivers Vjosa, Devoll, Osu,
Seman

Kukes,  Diber, . Durres,
Shkoder, the southern
county of Gjorokaster and
around the capital in Tirana
district, in central Albania
Tirana, . Diber,  Durres,
Shkoder and Lezhe

Lac, Kurbin municipality,
Lezhe County, Diber, Tirana
and Korce

Diber " County,
county, | Lezhe
Kukes County

Durres
County,

Marikaj and Laknas in
Tirana County, Fushe Kruje
in Durres County, and also
in Bardhaj, Shkoder County

10,000 hectares flooded,
over 5,000 people
evacuated, 2,200. houses
damaged

15,000 evacuated,
6,000km2 land flooded,
4,800 houses flooded
11,000 people evacuated, 3
people died, 7500 houses
damaged

42,000 people affected

1 death, 30,000 were left
without power and many
without drinking water
includins residents in the
Tirana area

700 people evacuated,
roads blocked after several
minor landfalls,, homes
evacuated because of
landslides

1 death has been reported
in the north west town of
Lac, Kurbin municipality,
Lezhe county. 100 homes
flooded. At least six families
displaced as a result. Crops
and livestock damaged

3 deaths, 80 families
evacuated from their homes
in Tirana County, several
roads have been closed,
including the Tirana-Durres
highway, landslides bloced
roads, a bridge collapsed
near Ujmisht village

Over 70,000 homes left
without electricity. 5,000
households have suffered
flood damage, 600 families
forced to evacuate. Over

100 road sections and
dozens of bridges
damaged, along  with

Severe

Severe

Severe

Severe

areas, | Extent of damage Flood impact rating
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Affected areas, | Extent of damage Flood impact rating
municipalities

infrastructure  such  as
power and water supply
stations. Approx. 15,000
hectares was under water.
Emergency services have
evacuated 200 people after
they were trapped inside a
flooded shopping centre in
Kashar, Tirana County

Mar. 2018 Shkoder, Diber, Kukes, | 2,286 hectares of land were
Durres and Elbasan | under water, 800
Counties inhabitants isolated,

landslides blocked roads.
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Based on the National flood damage reduction programmes, the figure below presents a flood risk map for a
100 years return period.

Figure 4-26 Flood risk map 100 years return period
The analysis below refers to each section and flood events.

Section 1: Murrigan (Border with Montenegro) — beginning of Lezhe Bypass
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Flooding of the winter 1962-63

Amongst all flood events observed, the biggest and most severe event is the one in 1962-63 regarding the
occupation of the territory, duration and damages caused by them. On the 13th January 1963, a big flood
event was observed with almost the same magnitude as that of November 1962, but inundating a wider region
of the country. The rivers Buna, Drini and Mat reached higher water levels and overpassed the riverbanks.
Major parts of the fields of Shkodra and Zadrima were inundated by the flood of Drini and Buna. Because of
the limited capacity of the river bed of the Buna after the confluence with Drini, a part of the waters of Drini
and Buna overspilled both right and left dikes and inundated the fields of Prushi, Velipoja and Berdica,
penetrating in the swamp of Kakarrigi and Myrteniza.

The maximum water level observed on the 13th January 1963 in Drini River at Vau Dejes was 673 cm, which
at the same time was the highest water level ever observed at this station. Waters of this flood inundated the
fields of Zadrima, the zone between the fields Stajke, Kozmac, Ashte, Plezhe, Bushat, Shkjeze and Beltoje until
the hills of Mabjes se Dajcit of Zadrima, Kodhelit and Bagjelit.

Waters of Drini inundated the field of Zadrima in the vicinity of Lezha, while these waters, by joining with the
waters of Buna River and those of the Drini coming from the swamps of Kakarrigi, inundated the city of Lezha
and caused a lot of damages in residences and administrative buildings. At the same time, Ishull-Lezhe, the
zone between the villages Gajushe, Rille and Trush was inundated up to the joint point with the waters of Mati
River in the south. Big inundations were observed also in the zone of Velipoja and Myrteniza.

The waters of Drini inundated also the zone of Jubani, Vukatana and Bahgalleku, creating a big danger for the
dikes of the Torrent of Gjadri.

Analysis of these data indicate that the flood of 1962-1963 is ranked as third on the list of the largest
inundations. Some characteristics of the catastrophic inundations of the 1962-1963 winter appear in the
following table. During this flood, the existing embankment was breached in numerous places resulting in the
flooding of nearly 100 000 ha of agricultural land. Severe erosion also occurred on slopes throughout the basin.

Table 4-43 Characteristics\of the inundation of winter 1962-1963

' Inundation Duration Peak
area (ha) (CEVD)) discharge
\ (QETD))
1 Drini 20.000 22 9500
2 Mati 8.000 10 3000
3 Ishmi 5.000 8 1500
4 Erzeni 4.500 7 1400
5 Shkumbini 10.000 7 2000
6 Semani 30.000 35 3000
7 Vjosa 22.000 20 5500

The Flood Phenomenon in January and November/December 2010

The severe flood of Nov.-Dec. 2010 was the consequence of a combination of human and natural factors. As
causes of major floods in the Drin-Buna Lowland several studies therefore list different aspects which in
combination may lead to a crisis situation. These are as natural factors:

= heavy and long lasting rainfalls in the winter season often in combination with

= snowmelt in late winter / early spring causing overflow in the rivers of Buna, Drin, Kir and the
lake of Shkodér, as human factors:

= the sudden release of huge amounts of water from the hydropower reservoirs and
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= the not properly working drainage system in the lowland.

Due to reasons mentioned above, the Drini River flows increased, which consequently increased the water
levels in the three Hydroelectric Power Plants (HPPs) of Fierza, Koman and Vau I Dejes which are built on this
river. During the flood event in December 2010 most parts of the roads within the flooded area were not usable
or only to a limited extent.

As a result of this situation, even though water is mainly used to produce electricity in order to keep the level
of water under control in the lakes, the relevant authorities were obliged to open the emergency doors to
release water from the artificial lakes.

The natural flow parameters grew to 2480 m3/s and discharges were 2009 m3/s, taking into account the
registered data of KESH (Albanian Power Corporation). These high discharges together with heavy rainfalls
caused flooding on the flat area of the Shkodra prefecture.

The Albanian authorities declared a natural disaster on the 5th January in Shkodra and Lezha prefectures,
where floodwaters forced the evacuation of thousands_.of people. The situation in Shkodra district became
increasingly critical. The Buna River overflowed and inundated the city of Shkodra. The water level on the main
road entering to Shkodra, close to Bérdica reachedone meter, while in the village of Bérdica, the water level
reached two meters. The Sub-Shkodra area remained in a critical situation. The water isolated the city of
Shkodra blocking the national road axis and cutting communication within the town.
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Figure 4-27 Flow of Drin and Gjadér River before diversion in 1848 and the Drin hydropower
cascade including the new river power plant Ashta

Generally, the dike system has been improved in the last years but is still under risk in many stretches. The
interventions in the rivers for embankments and dikes are done on ad-hoc basis. There is no detailed modelling
for the rivers which would indicate the obsolete areas. After the flood in January 2010, the government took
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immediate measures and constructed embankments along Buna and Drin River, reinforced the Selmanaj dike
and dikes along Buna River in Dajg. These interventions were quick reactions on the flood event and therefore
partly again damaged during the extreme flood event in December 2010 and later in 2013. To protect Shkodér
city, a by-pass for the city and at the same time a flood protection barrier, was started to be constructed in
the western part. However, its construction is not completed and is not clear if the solution will have the
considered impacts on risk reduction and possibly other consequences.
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Figure 4-28 Inundation Map of Shkodra in November/December 2010
The Flood of March 2018
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On the 2nd March 2018, Shkodra prefecture has been affected by extensive flooding caused initially by the
snow melting due to warm winds and the gradual temperature increase. Intense rainfall over subsequent days
combined with the increase in the discharges from the hydroelectric power plants (HPP) in the Drin cascade
have worsened the flooding situation. The floods have been spread, covering 4,800 ha of agricultural land,
cutting off 160 houses and fully flooding fourty houses. The villages of Obot and Shirq located in the Ana e
Malit and Dajg administrative units, respectively, were the most severely affected areas. The situation worsened
on 19th March, affecting even the suburban areas of the city of Shkodra, where twenty five people were
evacuated by military and police, and accommodated in a high school dormitory. The worsening of the situation
was caused by the discharges of HPPs (Hydroelectric Power Plants) in Fierzé€, Koman and Vau Deja, as well as
the high amount of precipitation in the Shkodra area, particularly in its northeast. Authorities increased the
amount of compulsory discharges in order to reduce the pressure on the dams, since water levels were at an
almost critical level. The villages of Velipoja and Trushi and most of the villages of Dajg were facing drinking
water shortages due to the absence of the water pumping system.

WB14-REG-TRA-01: Adriatic — Ionian Road Corridor — Draft PESIA (This document is issued for information
only at the request of MIE. This document is not complete and does not represent an official submission by
IPF5 and its Consultants.) Page | 214



Infrastructure Project Facility, Technical Assistance 5, TA2015030 RO IPA
-IPF 5

The Preliminary Flood Risk Assessment for the Drin/Drim — Buna/Bojana River Basin (November 2018) has
examined the river section below Shkodra city to Adria (mouth) / & Vau Dejes (river km 170-220) for potential
risk. The area affected covers the Shkodra city and administrative units of Vau Dejes, Guri i Zi, Bérdicé, Dajg,
Ana e Malit, Velipojé, Rrethina, and Bushat, while specific areas/villages within this area are Livadhe, Bahcallék,
Persash, Bahgja e Cakajve, Ajasém, Kug, Rrenc, Guri i Zi, Trush, Bérdicé e Sipérme, Bérdicé e Mesme, Bérdicé
e Madhe, Beltoje, Belaj, Rrushkull, Shirg, Mushan, Samrish,Suka, Pentar, Obot, Oblik&, Murigan, Baks-Rrjoll,
Cas, Luarz, Pulaj, Fshat i Ri (Trush i Poshtém), Mali i Jushit, Rranxa, Konaj, Hoten. The following figures and
and tables present the potential risks/assets in the risk area, the risk assessment of potential risks as well as
the high risk flood area of Buna River.

Table 4-44 Potential risks/assets in the risk area

Potential risks / assets in risk area

Risk area (in ha) > 12.000

Houses > 7.000

Persons > 15.000

Families > 3.000
Companies at risk business buildings

Industry (objects)
Infrastructure (objects) > 400 (see below)

Agriculture [ha] / objects |Large agricult. area, vulnerable
crops and large no. of animals
Protected areas Buna river protected area

Other objects at risk Public services (water supply, hospi-
tals, schools, religious buildings,
energy supply)

Table 4-45 Risk assessment of potential risks

Risk assessment / sighificance of potential risks

Significance criteria value | limit
A) Human health, economic values
no. of houses 7.000 | =10
Settlement area (in ha) >5.000| 20,5
Industrial objects =5 =1
Industrial area (in ha) >2 |1z05
Critical agriculture aspects X

B) Environmental risks

B1) Water polluting substances / sites
Contaminated sites
Locations with dangerous substances 0 =1

B2) Protected areas (according to WRRL)
Protected areas (e.g. Natura 2000 etc.)
Drinking Water supply areas 3 =1
Bathing waters 0

C) Risk for cultural heritage sites

o
v

—_
v

UNESCO heritage sites 0 =1
Other relevant cultural heritage sites 3 =
- Limit exceeded |:| No information / uncertain - Limit not exceeded
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Figure 4-30Map’ofithe high risk flood areaiof Buna River. The color dark blue indicates the flood
extend as presented in‘the Shkodra Local Territory Plan.

Section 2: Beginning of Lezhe Bypass - Milot

The area where section 2 passes by has a medium flooding risk regarding Drini i Lezhes River and Mati River.
Amongst all flood events observed, the most severe ones are considered those that occurred in 1962-63 in
relation to the occupation of the territory, duration and damages caused by them. In this period Mati and Drini
i Lezhes River have inundated all the area around in downstream part. Other flood events have occurred during
the years but they are not documented so the information about them is missing.

The dykes in the Mati River arebuilt downward URA e Milotit until the rivermouth. In general, these dykes
protect the fields from the inundation, except of a part close to the rivermouth, where river waters recharge
the swamp of Potoku.

The Preliminary Flood Risk Assessment for the Drin/Drim — Buna/Bojana River Basin (November 2018) has
examined the river section that affects the area extends of Lezha city; the villages of Blinisht; Mabe; Zojz;
Gocaj; Trorovice; and Ishull Shengjin. Barbullonje, Tresh, Zejmen, Kolsh. Lezha area is at high risk from many
sources: sea, river, torrential streams, inundation, land degradation, drainage system. The risk in Lezha is
coming from both sides. The river and drainage system and the sea level rise which has been advancing very
much in the last years increasing the severity of the events. In 2010 the sea rise blocked the waters to drain.
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The city of Lezha is a hotspot as one of the neighborhoods is frequently affected. The Barbulloja village is an
area at high risk indicated by a rectangle o