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EIB European Investment Bank

CLS Core Labour standards

EMP Environmental Management Plan

ESIA Environmental and Social Impact Assessment

EU European Union

FS Feasibility Study

GoG Government of Georgia

HGV Heavy Goods Vehicle

HSE Health, Safety, Environment

HS Health and Safety

ILO International Labour Organisation

KP Kilometre Post

LA Land Acquisition

LV Light vehicle

MCC Manual Classification Counts (traffic)

MCMP Ministry of Culture and Monument Protection of Georgia

MENRP Ministry of Environment and Natural Resources Protection of Georgia

MESD Ministry of Economy and Sustainable Development of Georgia

MLHSA Ministry of Labour, Health and Social Affairs of Georgia

MRDI Ministry of Regional Development and Infrastructure of Georgia

NGO Non-Governmental Organization

O/D Original destination (traffic survey)

OP/BP World Bank®& Operational Policy/Bank Policy

PAP Project affected person

PAH Project affected household

pK Reference point (piquet)

PR EBRD Performance requirement

QC/QA Quality Control and Quality Assurance

RAP Resettlement Action Plan

RLG Red List of Georgia Protected Species

RD Roads Department of the Ministry of Regional Development and
Infrastructure of Georgia

Row Right of Way
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SEP
SNIP
TEM
ToR
wB
WHO

Stakeholder Engagement Plan
Construction Norms and Rules
Trans-European Motorway
Terms of Reference

World Bank

World Health Organisation
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GLOSSARY

Accidental impact

Area of influence

Cumulative impact

Direct (or primary)

Hazard

Impact

Indirect impact

Land acquisition

FINAL REPORT

Impact that results from accidental (unplanned) events within
the Project (e.g. fuel spillage during re-fuelling) or in the
external environment affecting the Project (e.g. landslide). In
these cases the probability of the event occurring is
considered.

Area of influence is the overall area affected by the Project,
including, for example, construction camps and lay-down
areas. The percentage of habitat impacted is by reference to
the national area of such habitat. In practice it is not possible,
nor is it intended to try, to calculate these percentages.
Instead, this criteria is used to provide an approximate
indication, based on professional judgement and available
knowledge, of the proportion of any one type of habitat that
may be affected, primarily for the purposes of highlighting
where a large proportion of a habitat is affected

Impact that act together with other impacts, from the same or
other Projects, to affect the same environmental or social
resource or receptor

Impact that results from a direct interaction between a
planned activity and the receiving environment

Potential impact

Any change to the physical, biological or social environment,
whether adverse or beneficial, wholly or partially resulting
from an organisation® activities, products or services

Impact that results from other activities that are encouraged
to happen as a consequence of the Project (e.g. new
business set up to cater for increased traffic on roads)

Land acquisition refers to the permanent and temporary loss

of use of the land by a farmer and any other users of the land
(e.g. graziers, people who use vegetation on the land for fuel,

20.07.17_DDL1_FR.01
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etc.) and subsequent restrictions on use during operation.

Long-term impact Impact that will continue over an extended period, but ceases
when the Project stops operating. These will include impacts
that may be intermittent or repeated rather than continuous if
they occur over an extended time period

Magnitude of impact  Magnitude is used to encompass nature of the change (what
is affected and how); size, scale or intensity; geographical
extent and distribution; duration, frequency and reversibility.

Mitigation measures Actions or systems that are used, or have been proposed, to
avoid, eliminate, reduce or compensate for identified impacts.

Natural habitats Natural habitats are land and water areas where the
biological communities are formed largely by native plant and
animal species, and where human activity has not
essentially modified the a r e grémary ecological functions.
Habitat may be considered to be critical by virtue of (i) its
high biodiversity value; (ii) its importance to the survival of
endangered or critically endangered species; (i) its
importance to endemic or geographically restricted species
and sub-species; (iv) its importance to migratory or
congregatory species; (V) its role in supporting assemblages
of species associated with key evolutionary processes;
(vi) its role in supporting biodiversity of significant social,
economic or cultural importance to local communities; or (vii)
its importance to species that are vital to the ecosystem as a
whole (keystone species).

Negative impact Impact that is considered to represent an adverse change
from the baseline, or introduces a new undesirable factor

Permanent impact Impact that occurs during the development of the Project and
causes a permanent change in the affected receptor or
resource (e.g. the destruction of a cultural artefact) that

endures substantially beyond the project lifetime

Positive or beneficial  Impact that is considered to represent an improvement to the

FINAL REPORT 20.07.17_DDL1_FR.01
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impact baseline or introduces a new desirable factor

Secondary impact Impact that follows on from the primary interactions between
the project and environment as a result of subsequent
interactions within the environment (e.g. loss of part of a
habitat affects the viability of a species population over a
wider area)

Short-term impact Impact that is predicted to last only for a limited period (e.g.
during construction) but will cease on completion of the
activity, or as a result of mitigation/reinstatement measures
and natural recovery (e.g. temporary employment of unskilled
workers during construction)

Social determinants SDH are the conditions in which people are born, grow, work,

of health (SDH) live, and age, and the wider set of forces and systems
shaping the conditions of daily life. These forces and systems
include economic policies and systems, development
agendas, social norms, social policies and political systems.

Risk Likelihood x consequence

FINAL REPORT 20.07.17_DDL1_FR.01
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1. INTRODUCTION

The Government of Georgia (GoG) is conducting a program to upgrade the major
roads of the country, managed by the Roads Department (RD) of the Ministry of
Regional Development and Infrastructure (MRDI). The program aims to improve
transportation and transit of goods to surrounding countries, which is a significant and
growing contributor to GDP. Transport of goods into and through Georgia has
increased over the past 10-15 years as markets have expanded following the breakup
of the Soviet Union, and Georgia is now a major transit country. Almost two-thirds of
goods in Georgia are transported by road, and haulage by domestic and international
truck companies is very =evident on the count
however poorly equipped to cope with the volume of traffic and the proportion of
heavy vehicles, and factors such as insufficient dual carriageways, routing through
inhabited areas and inadequate maintenance and repair, hinder throughputs and
increase transit times. This creates difficulties for haulage companies and their
clients, truck drivers, Georgian motorists and local residents.

The main targets of the program for upgrading are major roads in Georgia such as E-
60 and E-70. The World Bank, JICA and ADB have already providing series of loans
to the Government of Georgia for construction/rehabilitation of the road infrastructure.

As a part of the program under the funding from European Investment Bank (EIB),
construction of Grigoleti-Kobuleti bypass and Poti-Grigoleti sections of international
Senaki Poti (detour) - Sarpi (border of Turkish Republic) road is planned.

Consortium represented by Getinsa-Payma-Eurostudios has been awarded a
contract for the mentioned project. As defined under the Terms of Reference for this
assignment, feasibility study of Poti-Grigoleti-Kobuleti bypass have been carried out.
This stage was followed by development of detailed design, preparation of bidding
document, elaboration of environmental protection and resettlement documents for
Grigoleti-Kobuleti bypass. Design for the Poti i Grigoleti section is pending.

To deal with environmental and social (including resettlement) components of the
assignment Georgian environmental consultancy company - Gamma Consulting Ltd
(hereinafter i Gamma) has been hired by the Consortium. The tasks of Gamma
under the contract include 1) preliminary impact assessment of the project
alternatives and development of Resettlement Framework on Feasibility Study stage
and 2) preparation of the full scale ESIA and Resettlement Action Plan (RAP) on the
detailed design stage of the project.
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This report presents draft Environmental and Social Impact Assessment (ESIA) for
Grigoleti-Kobuleti bypass component of the project developed based on PESIA
prepared during FS, detailed design and additional site surveys carried out by the
team of environmental and social specialists.

1.1. NEED FOR ESIA

The project belongs to the types of activities capable to have significant
environmental and/or social impact and requires full-fledged environmental impact
assessment according to both the national and IFI environmental regulations (ref.
Law of Georgia on Environmental Impact Permit; EU EIA Directive (DIRECTIVE
2011/92/EU as amended by Directive 2014/52/EU - Annex |); EBRD Environmental
and Social Policy (Category A project); EIB statement of Environmental and Social
principles and Standards; etc.).

The purposes of the ESIA are to:

A examine the projectos potential amdegati ve
social impacts and recommend any measures needed to prevent, minimise,
mitigate, or compensate adverse impacts and to improve environmental and
social performance;

A analyse project alternatives;

A provide technical information and recommendations for selection and
designing of the best option out of several alternatives;

A ensure that affected communities are appropriately engaged on issues that
could potentially affect them; and

A develop an Environmental Management Plan, which will include a mitigation
programme, a monitoring plan and assessment of institutional capacity for its
implementation.

In the course of assessment the issues related to labour, health and safety 1 need for
compliance with labour standards, occupational and community health and safety,
population movement (including involuntary resettlement issues, with particular focus
on vulnerable groups) was paid attention to. The process was carried out with active
involvement of the stakeholders.
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2. LEGAL AND POLICY FRAMEWORK

The ESIA has been carried out in compliance with the Georgian legislation and
environmental standards, environmental and social safeguard policies of International
Financial Institutions, as well as Core Labour standards (CLS) outlined in the ILO
Declaration on Fundamental Principles and Rights at Work, and the relevant national
labour laws.

During planning, implementation of the ESIA and development of this report a range
of documents has been considered. The list, inter alia, includes:
A International Conventions and Directives (environment, social);
A European Investment Bank (EIB) Statement of Environmental and Social
Principles and Standards (2009);
A EIB Environmental and Social Handbook (version 9 2013);
A Environmental and social safeguards of International Financial Institutions,
such as:
X World Bank Environmental and Social ( 2013);
x EBRD Environmental and Social Policy (2014);
X IFC Environmental and Social Performance Standards (2012);
X General EHS Guidelines document (International Finance
Corporation, WB group, April 30, 2007);
X recommendations given in the WB technical paper No. 376 "Roads
and the Environment. A Handbook" (1997).
A Recommendations given in the WB technical paper No. 376 "Roads and the
Environment. A Handbook" (1997).

2.1. OVERVIEW OF GEORGIAN ENVIRONMENTAL LEGISLATION AND WB
POLICY

2.2. ENVIRONMENTAL LEGISLATION OF GEORGIA.

Environmental legislation of Georgia comprises the Constitution, environmental laws,
international agreements, by-laws, presidential decrees, ministerial orders,
instructions, and regulations. Georgia is a party to international conventions, including
the environmental ones. The Table 1 pr esents a | i st of
legislation as it pertains to the proposed project.

Georgi a



octinsa-payma (@&

auroestudios

<

DETAILED DESIGN FOR THE CONSTRUCTION OF POTI-GRIGOLETI-KOBULETI BYPASS.
SECTION OF INTERNATIONAL E-70 SENAKI-POTI (DETOUR)-SARPI (BORDER OF TURKISH
REPUBLIC) ROAD

Table 1. List of environmental laws and regulations relevant to the project

Year | Law / Regulation Last revision | Code
1994 | Law on soil protection 16/07/2015 370.010.000.05.001.000.080
1996 | Law on entrails 26/12/2014 380.000.000.05.001.000.140
1996 | Law on environmental protection 01/06.2017 360.000.000.05.001.000.184
1996 | On the system of protected areas 17/02/2016 360.050.000.05.001.000.127
1997 | Law on wildlife 01/06.2017 410.000.000.05.001.000.186
1997 | Law on water 26/12/2014 400.000.000.05.001.000.253
1997 | Law on tourism and resorts 24/09/2013 460.070.000.05.001.000.192
1998 | Law on protection zone of resorts 26/12/2014 470.210.000.05.001.000.339
and recreation areas
1998 | Law on establishment and 01/06.2017 360.050.000.05.001.000.456
management of Kolkheti protected
areas.
1999 | Law on protection of atmospheric air | 01/06.2017 420.000.000.05.001.000.595
1999 | Forestry code of Georgia 01/06.2017 390.000.000.05.001.000.599
1999 | Law on compensation of damage 06/06/2003 040.160.050.05.001.000.671
from hazardous substances
2000 | Law on regulation and engineering 05/05/2011 400.010.010.05.001.000.830
protection of the sea and river banks
2003 | Law on Red List and Red Book of 01/06.2017 360.060.000.05.001.001.297
Georgia
2005 | Law on licences and permits 29/06/2017 300.310.000.05.001.001.914
2003 | Law of Georgia on conservation of 19/04/2013 370.010.000.05.001.001.274
soil and restoration-amelioration of
soil fertility
2007 | Law on ecological expertise 01/06.2017 360.130.000.05.001.003.079
2014 | Waste code 01/06.2017 360160000.05.001.017608
2017 | Environmental Assessment Code 01/06.2017 360160000.05.001.018492

Laws and regulations related to social aspects and land ownership applicable to the

project are presented in the Table 2.

Table 2. List of social and land ownership related laws relevant to the project

Year | Law / Regulation Last revision | Code
1996 | Law on agricultural land ownership | 16/06/2017 370.030.000.05.001.000.132
1997 | Civil code of Georgia 13/06/2017 040.000.000.05.001.000.223
1997 | Law on compensation of land | 25/12/2014 370.020.000.05.001.000.244
substitute costs and damages due
to allocating agricultural ;and for
non-agricultural purposes
1999 | Law on rules for expropriation of | 06/09/2013 020.060.040.05.001.000.670

property for public needs
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2007 | Law on cultural heritage 01/06/2017 450.030.000.05.001.002.815

2007 | Law on public health 01/06/2017 470.000.000.05.001.002.920

2007 | Law on entitlement of ownership | 03/06/2016 370.060.000.05.001.003.003
rights to lands  possessed

(employed) by physical and legal
persons of private law

2010 | Law on state property 04/05/2017 040.110.030.05.01.004.174

2.3. ENVIRONMENTAL REGULATIONS AND STANDARDS

Table 3. Regulations and standards

Last
revision

Document

Document Code

02/03/2017

Technical Regulation i Fishing and fish stock
protection

300160070.10.003.017645

05/05/2017

Governmental decree #136, on approval of
Rules and conditions of issuance of mineral
resources abstraction licence.

380050000.10.003.018178

29/03/2016

Technical Regulation i Special requirements
referring to collection and processing of
hazardous waste i approved by governmental
decree #145

360160000.10.003.019210

04/08/2015

Technical Regulation i Review and approval of
companyos wast e ma ni a
approved by order #211 of the Minister of
environment and natural resources protection.

360160000.22.023.016334

11/08/2015

Technical Regulation ) Arrangement,
operation, closure and subsequent
maintenance of landfils 7 approved by
governmental decree #421

300160070.10.003.018807

17/08/2015

Technical Regulation 7 Specification and
classification of waste inventory according to
type and characteristics - approved by
governmental decree #426

300230000.10.003.018812

05/06/2015

Decree on revision of the Technical Regulation
i Method for determination (calculation) of
damage to environment- approved by
governmental decree #54 (14/01/2014)

300160070.10.003.018645

17/02/2015

Rules for implementation of the state control by
Environmental supervision department under
the Ministry of Environment and Natural
Resources of Georgia - approved by
governmental decree 61.

040030000.10.003.018446
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Last
revision

Document

Document Code

29/12/2014

The list of the green zones and resort areas of
the state forest fund under the management of
the National Forestry Agency i public legal
entity of the Ministry of Environment and
Natural Resources Protection of Georgia -
approved by the decree #161 of the Minister of
Environment and Natural Resources Protection
of Georgia

360050000.22.023.016284

03/07/2014

Approval of the list and status of resorts i
approved by governmental decree = 4 2 8

460070000.10.003.018048

16/01/2014

Technical Regulation - Temporary regulation
ruled for operation of Kolkheti National Park,
Temporary regulation ruled for operation of
Kobuleti protected areas - approved by
governmental decree #84

300160070.10.003.017703

03/01/2014

Technical Regulation aProtection of the air
environment in weather
conditions - approved by governmental decree
#8

unfavourable

300160070.10.003.017603

06/01/2014

Technical Regulation aMethod for inventory of
Stationary Sources of Air Pollution - approved
by governmental decree #42

300160070.10.003.017588

03/01/2014

Environmental  Technical Regulation 7

approved by governmental decree #17.

300160070.10.003.017608

14/01/2014

Technical Regulation a&nvironmental damage
determination (calculation) method - approved
by governmental decree #54

300160070.10.003.017673

15/01/2014

Technical Regulation - Drinking water -

approved by governmental decree #58.

300160070.10.003.017676

03/01/2014

Technical Regulation & Radiation safety
standards within the territory of Georgia -

approved by governmental decree #28

03/01/2014

Technical Regulation aSanitary rules of water
sampling - approved by governmental decree
#26

300160070.10.003.017615

31/12/2013

Technical Regulation i Methods of calculating
maximum permissible discharges (MPD) of
pollutants together with wastewater into surface
water bodies - approved by decree #414

300160070.10.003.017621

31/12/2013

Technical Regulation i Protection of surface
water contamination - approved by decree
#425

300160070.10.003.017650
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Last
revision

Document

Document Code

31/12/2013

Technical Regulation T On approval of
technical regulations for calculating threshold
limit values of emission of harmful substances
into the ambient aird approved by governmental
decree #408

300160070.10.003.017622

03/01/2014

Technical Regulation i Exploitation of gas-
dust trapping devices 1 approved by
governmental decree #21

300160070.10.003.017590

15/01/2014

Technical Regulation i on Maximum
allowable concentrations of harmful
substances in the air at the workplace i
approved by governmental decree #70

300160070.10.003.017688

03/01/2014

Technical Regulation i on Radiation safety
limits in Georgia 1 approved by
governmental decree #28

300160070.10.003.017585

03/01/2014

Technical Regulation i Sanitary rules for
water sampling i approved by
governmental decree #26

300160070.10.003.017615

31/12/2013

Technical Regulation i on Calculation of air
pollutant index and index values for air
pollution with harmful substances of extremely
polluted, highly polluted, polluted and non &
polluted category regions according to the
pollution levels with harmful substances -
approved by governmental decree =~ 448

300160070.10.003.017617

31/12/2013

Technical Regulation 7 Methods  of
calculating the actual amount of emissions
according to instrumental methods for
determining the actual amount of emissions in
ambient air from stationary sources of
pollution, list of special measuring and
controlling equipment for determining the
actual amount of emissions in ambient air from
stationary  sources  of  pollution and
technological processes from stationary
pollution sources - approved by governmental
order #435

300160070.10.003.017660

31/12/2013

Technical Regulation & provisions on
Determining Levels of Soil Fertility and Soll
Conservation and Fertility Monitoring -
approved by governmental decree #415

300160070.10.003.017618

31/12/2013

Technical Regulation & Topsoil Removal,

300160070.10.003.017647
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Last
revision

Document

Document Code

Storage, Use and Cultivation - approved by
governmental decree #424

31/12/2013

Technical Regulation - water protection zones
of small rivers in Georgia - approved by
governmental decree #445

300160070.10.003.017646

31/12/2013

Technical Regulation - on Water Protection
Strip - approved by governmental decree
T 440

300160070.10.003.017640

31/12/2013

Technical Regulation 7 on Quarries safety -
approved by governmental decree #450

300160070.10.003.017633

31/12/2013

Technical Regulation T Fishing and protection
of fish stock - approved by the governmental
decree #423

300160070.10.003.017645

13/08/2010

Forest protection and restoration rules i
approved by governmental decree #241

20/08/2010

Rules of forest use 1 approved by
governmental decree #242.

11/08/2008

Governmental regulations (#132) on approval
of rules and conditions for issuance of forest
use licence, revised 17/07/2015

390.050.020.10.003.000.266

10/05/2007

Governmental regulations (#96, dated 10 May
2007) on approval of provisions for exclusion
and inclusion of land from/into the state forest
fund

390.040.050.10.003.000.737

4/04/2014

Resolution of the Government of Georgia
C271) on approval of
reporting on compliance with licence conditions
for use of natural resources, development of
projects for wuse of natural resources,
technological schemes for development of the
deposits and mining plans and approval of
statistical obs-8L; #02,t11403
and 1-04)

|

300160070.10.003.017891




getinsa-payma - /<G

DETAILED DESIGN FOR THE CONSTRUCTION OF POTI-GRIGOLETI-KOBULETI BYPASS.
SECTION OF INTERNATIONAL E-70 SENAKI-POTI (DETOUR)-SARPI (BORDER OF TURKISH
REPUBLIC) ROAD

2.4. INTERNATIONAL CONVENTIONS RELEVANT TO THE PROJECT RATIFIED
BY GEORGIA

List of key conventions on air quality and climate change, biodiversity and
protection of ecology and habitats, cultural heritage, public consultation, labour

issues and the dates of ratification by Georgia are listed below (see Table 4):

Table 4. Conventions (relevant to the project) ratified by Georgia

Natural environment

1994 Rio Convention on Biological Diversity, 1992

1994 Convention on International Trade in Endangered Species of Wild Fauna
and Flora (CITES), 1973

1997 Ramsar Convention on Wetlands of International Importance Especially
as Wildfowl Habitat, 1971

2000 Convention on the Conservation of Migratory Species of Wild Animals
(Bonn Convention) (CMS), 1983

2008 Convention on the Conservation of European Wildlife and Natural Habitats
(Bern)

2010 European Landscape Convention

Climate

1994 UN Framework Convention on Climate Change (UNFCCC), 1994

1996 Montreal Protocol on Substances that Deplete the Ozone Layer, 1987 (and
its London, Copenhagen, Montreal and Beijing Amendments) 2000. 2011

1996 Vienna Convention for the Protection of the Ozone Layer, 1985

1999 Kyoto Protocol to UNFCCC, 1997

1999 International Convention to Combat Desertification, 1994

1999 Geneva Convention on Long &ange Transboundary Air Pollution

Cultural heritage

Notification for | Paris Convention Concerning the Protection of the World Cultural and
succession Natural Heritage, 1992

2011 Council of Europe Framework Convention on the Value of Cultural Heritage
for Society, 2005

1997 European Cultural Convention, 1954

2000 Convention for the Protection of the Architectural Heritage of Europe, 1985

2000 European Convention on the Protection of the Archaeological Heritage, 1982

Public participation and information accessibility

2000 Aarhus Convention on Access to Information, Public Participation in

Decision &aking and Access to Justice in Environmental Matters, 1998

Labour issues

1993 Discrimination (Employment and Occupation) Convention

1993 Employment Policy Convention

1996 Geneva Convention concerning Minimum Age for Admission to
Employment
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1996 Equal Remuneration Convention

1996 Abolition of Forced Labour Convention

1997 ILO Social Policy (Basic Aims and Standards) Convention

1997 Forced Labour Convention

1997 Freedom of Association and Protection of the Right to Organise Convention

1997 Social Policy (Basic Aims and Standards) Convention

1999 Employment Service Convention

1999 European Convention for the Protection of Human Rights and Fundamental
Freedoms

2003 Labour Relations (Public Service) Convention

In addition to conventions listed above, the following EU directives will be taken into
account:

X

EU Environmental Impact Assessment (EIA) Directive [Directive 2014/52/EU
of the European Parliament and Council, amending Directive 2011/92/EU on
the assessment of the effects of certain public and private projects on the
environment];

Habitats Directive [Directive 92/43/EEC (ref. Art. 6 of the Directive)];

Bird Directive [Directive 2009/147/EC on the conservation of wild birds];

EU Water Framework Directive [Directive 2000/60/EC of the European
Parliament and of the Council establishing a framework for the Community
action in the field of water policy];

EU Waste Framework Directive [Directive 2008/98/EC on waste].

2.5. NATIONAL TECHNICAL REGULATIONS APPLICABLE TO THE PROJECT

Technical (national) regulations applicable to the road project in Georgia include:

X
X

Law on Roads (310.090.000.05.001.000.089, last amended in 2013);
Construction norms and regulations 2.05.03-84 - Design of bridges, viaducts,
overpasses and pipes;

Construction norms and regulations 2.05.02-85 - Motor roads (regulate traffic
safety, environmental issues, set forth main technical and traffic operation
norms, crossings and intersections, paving aspects, etc.)

According to these documents for category | roads the following environmental
aspects are set:

X

the distance to residential area must be at least 200m from the edge of the
carriageway,

along with technical and economic aspects environmental impacts must be
taken into account;

10
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X

prior to set out of temporary infrastructure and preparation of road
embankment, topsoil must be removed and stockpiled until subsequent use
for recultivation after completion of construction and removal of all temporary
facilities;

roads along the rivers, lakes and reservoirs must be built with consideration of
protection zone boundaries for the surface water bodies.

For OTL crossing and relocation/reinforcement of pipelines the following regulations
will be observed:

X

X
X
X

Rules for Electric Installations -2002, 7-th Edition;

Rules of Safety for Operation of Electric Devices;

SNIP 111-4-80 Rules of Construction Safety;

Construction Norms and Rules [11-4-80" (SNIP 111-4-80) -Construction Safety
Rules.

Government of Georgia, Decree 365 1 on Establishment of the rules for
protection of main pipelines (oil, oil products, oil by-products and natural gas
and their transformation products) and their protection zones (24.12.2014)

2.6. ENVIRONMENTAL PERMITTING PROCEDURE *NATIONAL REGULATIONS

The permit application/issuance procedure for the planned development, including
ESIA coordination, timeframes for information disclosure and public review are set in
the law of Georgia on Environmental Impact Permit and include the following steps:

Table 5. Environmental impact permit issuance procedure

Step | Action Comment Timeframe

1 Publication of information on the Day 0
project in central and regional
newspapers.

2 Submission of the draft ESIA Hard copy and electronic | within 3 days after
report to the Ministry of version of the report announcement in the
Environment and Natural delivered to MENRP newspapers
Resources Protection (MENRP)

Feedback Receiving public 45 days from
comments on the announcement in the
disclosed ESIA newspapers

Organisation of public meeting(s) | Advertisement is to

in regional centres withing the include the project title,

project impact zone i publication | location, place and the

0s announcement date, time and venue of
public disclosure
meeting(s); locations

11
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Step | Action Comment Timeframe
where the ESIA can be
reviewed and where
comments may be
submitted.
Meetings with stakeholders All comments and Between 50 and 60
including local community, guestions must be days after publication
NGOs, local authorities, etc. documented and of the advert
answers, minutes of the
meeting(s) written up.

3 Development of final version of | Comments received from | After arranging a
the ESIA and submission to the | the stakeholders public review of the
MENRP (together with Non- | considered in the report. EIA report and
technical Summary, Technical | Minutes of meeting(s) development of final
Summary, reports on emissions | enclosed to the document | version of the ESIA,
and allowable limits) for the state | as attachment. the developers is
ecological examination. authorised to submit,

within one year, an
application to the
permit issuing
administrative body
for a permit

4 Consideration of the documents 20 days after
by MENRP and issuance of registration of an
conclusion application for a

permit and
submission of the
ESIA package to the
MENRP.

Note: According to the national regulations (Law on Licenses and Permits and in compliance with
Resolution of the GoG on rules and conditions for issuance of construction permit (#57, 24 March 2009,
with amendments) construction/ modernisation of highways requires Construction Permit. According to
the national legislation, administrative body issuing the permit (the Ministry of Economy and Sustainable
Development) ensures involvement of the other Ministries including the Ministry of Environmental and
Natural Resources Protection in the permitting process. For the project subjected to the construction
permit, the authorisation (construction permit) incorporates elements of environmental impact permit.

2.7. PERMIT AND LICENCES FOR OFF-SITE WORKS DURING CONSTRUCTION

Off-site works will include extraction of construction materials or purchase of material
from already existing licensed quarries. (The latter option is preferable.)

Licensing is regulated by the law of Georgia on Licences and Permits. The body
responsible for licensing is the MENRP. Terms and rules of a license for material
extraction are specified in the license along with the exact location of a site, volume of

12
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permitted extraction and maturity of a license. Licences are issued through
auctioning. According to the law, the licence is granted to the proponent presenting
the best proposal that shall meet the criteria stipulated for resources and
environmental protection, and recognized as the most economical acceptable. The
validity of the licence for abstraction of construction materials may be up to 30 years,
while short term licences may vary from 2 to 5 years. A licence holder is obliged to
ensure sustainable use of the resources with due regard of environmental and
resource protection rules; guarantee safety of works with consideration of ambient air,
water, soil, forest, protected areas, protection norms for historical and cultural
monuments and buildings. A licence holder is obliged to stop operation if any rare
plant or object of aesthetic value is found. The fact must be immediately
communicated to relevant governmental authorities.

The licence holder is responsible for restoration and reinstatement of the used plot.
The licence can be terminated in case of non-compliance with licence conditions,
including environmental requirements. Liguidation or conservation costs are covered
by the resource user. In case of licence termination the owner automatically loses
right to the land plot.

If the contractor decides to use own borrow pit/quarry the following requirements must
be met:

x Sufficient resource in the proposed quarry must be insured to make a site
financially viable; including rehabilitation expenses.

X Topsoil must be removed and stockpiled until reintroduction. The topsoil
should not be buried, driven on, excessively handled, contaminated or
stockpiled so as to hinder final land-use.

x If required, erosion protection must be provided.

X To ensure safe operation the access tracks must be of adequate width: the
track should be twice the width of the widest vehicle in the case of one-way
traffic and three times the width of the widest vehicle in the case of two-way
traffic.

x Gates and fences should be designed, regularly inspected and repaired to
prevent unauthorised entry; signs at any insecure locations on a site indicating
the risk must be provided.

x Operation and decommissioning of the quarry/borrow pit must be performed in
compliance with the conditions of the quarrying license and with due regard to
environmental standards.

x Upon completion of the licence term, the quarry/borrow pit area affected by
the development should be re-cultivated: the topsoil reinstated, the status of

13
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the site restored to the state close to the initial state (for instance, the site may
be planted with vegetation).

Should material be abstracted from the riverbed, the riverbed and the landform may
not be adversely affected. Abstraction of gravel should not be carried out in high
water period. The operation site must be protected by a gravel mound (up to 2m
wide). In compliance with the national legislation (Law on Natural Resources)
abstraction of inert material from a riverbed is prohibited in case the activity violates
stability of any hydro technical structures (a dam, a retaining wall). Sourcing is not
all owed from sections where solid drift
areas, inert material abstraction from the river terrace within 50 m strip from the
riverbed and directly from the stream is strictly prohibited.

Risks associated with the licensing legislation currently in force are that it allows (i)
extraction of material from the water stream given that sedimentation pattern is
believed to be sufficient for natural reinstatement of the deformed river bed, and (ii)
postponing site reinstatement of any part of the site till expiration of the license term.
At the same time, construction machinery is not allowed to enter water stream, and
license holders are not allowed to keep borrowing on hold for extended periods of
time without reinstating a site and giving up the license even if its term has not
expired. Department of Environment Supervision exercises control over the
performance of extractive license holders and there are many precedents of the
Department having fined operators of quarries for inadequate performance.

2.8. BRIEF COMPARISON OF THE NATIONAL ENVIRONMENTAL LEGISLATION
AND IFI REQUIREMENTS

The following considerations reveal the main differences between the IFI guidelines
and the national legislation:

X Screening. Environment Impact Permit, according to the Georgian Law is
required only for notified activities. Whereas, the IFI funded projects are
screened at initial stages of preparation and categorized according to
signi fi can c epotenfial eavirgnmental enpacts. s

x Preliminary ESIA. National environmental regulations do not request

development of preliminary ESIA.

x Considering ecological risk, cultural heritage, resettlement and other factors,
the IFI classifies projects supported by them under categories A, B and C. As
mentioned, in the Georgian national legislation, ESIA is carried out only if a
developer seeks to implement projects listed in the law on environmental

14



octinsza-payma (@& G
O "S".Jd o5

DETAILED DESIGN FOR THE CONSTRUCTION OF POTI-GRIGOLETI-KOBULETI BYPASS.
SECTION OF INTERNATIONAL E-70 SENAKI-POTI (DETOUR)-SARPI (BORDER OF TURKISH
REPUBLIC) ROAD

impact permit. This list is compatible with the Category A projects of the
Bankodos classification.

X Involuntary Resettlement: The national legislation does not take into account
the issue of involuntary resettlement at any stage of environmental permit
issuance. The Georgian legislation considers social factor only with regard to
life and health safety (e.g. if a project contains a risk of triggering landslide, or
emission/discharge of harmful substances or any other anthropogenic impact).
Thus, the national legislation does not consider resettlement as an issue in the
process of issuing environmental permits, unlike the Banks who take a
comprehensive approach to this issue.

x Stakeholder Engagement Plan (SEP): Under the national regulations
development of SEP is not obligatory.

x Responsibility for the ESIA: Whi | e t h eumddtaastiblisbes the
responsibility of a Borrower for conducting the environmental assessment, the
national legislation provides for the responsibility of a project implementation
unit to prepare the ESIA and ensure its consultation. According to the
Georgian legislation the MENRP is responsible for monitoring of project
implementation and compliance with the standards and commitments
provided in the ESIA with a less clearly defined role in relation to EMPs. The
AProject Proponent 0e mesn triersgo ofsiedbfli @ gfbompriomp
for the projects subject to the ESIA.

X Consultation: The IFls provide for consultations for A and B Category projects
(at least two consultations for Category A projects) and requires a timetable of
consultations from the Borrower. Georgian regulations request one public
consultation meetings on the stage when draft ESIA is disclosed.

2.9. INSTITUTIONAL FRAMEWORK

The GoG agencies undertaking supervisory, monitoring, project management,
procurement or financial responsibilities are described below.

Roads Department (RD) responsibilities include, at a minimum, accepting the
feasibility study and final designs and accepting road sections after completion of
construction. Maintenance also falls under the responsibility of the RD, but is sourced
out to private enterprises. (Note: Maintenance means winter maintenance, regular
checks and repair of the road, including drainage facilities, bridges, guardrails, road
signs etc.). Garbage collection alongside the road is also among the duties of the RD
through a contracted company.

15
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Ministry of Environment and Natural Resources Protection (MENRP) is in charge of

issuing the Environmental Impact Permit for the Project, following the examination of
the ESIA and the subsequent state ecological examination. The rights of the MENRP
as the competent authority are the following:

X

to intermit, limit or stop any activity which has or is likely to have adverse
impact on the environment, as well as unreasonable use of natural resources;
to issue a series of licenses (for natural resources use) and permits (for
environmental pollution);

to control the execution of mitigation measures by the developer; to receive
free and unrestricted information from the developer about the utilization of
natural resources, monitoring systems, waste management etc. and
explanations from authorities concerning the Project.

The following ministries/departments of the government play a certain role in the
approval/agreement process for the Project, including but not limited to:

X

X
X
X

Ministry of Economy and Sustainable Development;

Agency of Protected Areas under the MENRP;

National Environmental Agency of the MENRP;

National Agency for Cultural Heritage Preservation of Georgia (under the
Ministry of Culture and Monument Protection);

Department of Spatial Planning and Construction Policy of the Ministry of
Economy and Sustainable Development;

Ministry of Labour, Health and Social Affairs; and

Ministry of Agriculture.

The Local Executive Bodies perform the main administrative functions in each district,
including the local land-use issues and land allocation function.
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3. DESCRIPTION OF THE PROJECT

The project is located in the Black Sea coastal area, Samegrelo-Zemo Svaneti and
Guria Regions of west Georgia and comprises the area from Poti up to the Kobuleti
bypass.

The studied section (Grigoleti-Kobuleti bypass) starts from the area north to Supsa

terminal, left bank of the Supsa river, and connects to the newly constructed Kobuleti

bypass, south to the Black Sea Arena. Based on functional condi ti
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Figure 1. Location of the project
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3.1. DESCRIPTION OF ALTERNATIVES
Al ong wi t haltérmative, thred altesnative alignments have been considered
on Feasibility stage of the project. Layout of considered option is shown in Figure 2,

length of alignments is given in Table 6.

Table 6. Length of alternative alignments

Alternative Total Length (m)
1 14.110,43
2 13.914,04
3 13.444,52

Alignments were selected so to minimize impact of existing infrastructure and
reducing the need for its relocation.

3.1.1. ZERO ALTERNATIVE

The section of starts from the crossing of E-692 and E-70 highways. Crosses Supsa
river in 178m wide section of the river, crosses residential area on the left bank of the
river, bypasses Supsa terminal from the south-west, runs next to substation, crosses
Tskhaltsminda village, runs through Ureki, almost parallel east to the railway line,
turns west near Tsvermaghala and runs in about 530m distance from the coastline in
the last section of alignment east to pine grove stretched along the coastal strip. (see
Figure 3)

‘khidmaghala

: e
Crskaltsminda e FUSDO L
‘ 2 % ¢
visqveSa mtknariiwyali

¥ ‘Magnetiti

|
' . Shekvetili
i

Figure 3. Existing road (zero alternative)
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3.1.2. ALTERNATIVE 1

Alignment starts from Samtredia I Grigoleti road and follows existing road in the
section from pk0+00 to pk 0+500. At 0+800 a trumpet type interchange (see Figure
4) is planned. After the interchange alignment curves and crosses the Supsa River.

Figure 4. Starting section of the Grigoleti-Kobuleti alignment fragment, showing
Alternative 1 and E-70 highway crossing area

From pk2+400 to pk 2+900 the road runs between the Supsa terminal and the
residential buildings located west to the alignment. (Distance from the nearest
building and the terminal area to the axle of the new road is 20m and 21m
respectively).

In pk2+500 to pk2+700 alignment crosses small stream and overpasses old
cemetery. After the bridge at pk 2+580, alternative crosses the road to terminal and
the E-70 highway. In these section two underpasses (pk2+782 and pk2+960) are
planned
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Figure 5. Underpasses near Supsa and interchange IC-1B

The straight section from pk2+500 to almost pk3+500 is followed by interchange and
a left curve (R=1,500m). The curve leads to the local Ureki-Magnetiti road which is
crossed by the design alignment at pk5+600 (Figure 6). This is the only point where
impact on residential houses in the area can be avoided. Starting from the crossing
site the road goes straight, has two curves (R=5,000m and R=-5,000m).

At pk5+800 up to the end of alignment, Alternative 1 coincides with Alternative 3. At
pk6+750 construction of overpass in planned. Farther the road crosses the Sepa
River (at pk7+100) and its tributary (the section between pk7+600-pk7+700).
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4 Bridge over r.Sepa
tributary

Figure 6. Layout of alternatives with indication of Ureki Magnetiti interchange
(pk5+600) and road crossings

Figure 7. Layout of alignment in Ureki, interchange in E-70 crossing area

Alignment crosses E-70 highway at pk9+000 (Figure 7), overpasses the road art
pk12+070, has another straight section, curves leftwards (R=1,500m), than has a

right curve (R=12,000m), crosses road near the Black Sea Arena and connect to the
Kobuleti bypass road at pk14+000. (Figure 8).

In connection with the Kobuleti bypass, existing interchange will be adapted - a new
ramp and few changes in some ramps will be required.
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: : Alternative 1,2 and 3

3.1.3. ALTERNATIVE 2

Alignment starts from Samtrediai Grigoleti road and follows existing road in the
section from pk0+00 to pk 0+500 (Figure 9). At 0+800 an interchange is planned
(Figure 10).

£

LAND PARCEL NECESSARY FOR WREP
(BAKU-SUPSA OfL PIPELINE) REROUTE

LAND PARCEL OWNED BY
GEORGIAN OIL AND GAS CORPORATION (
LAND PARCEL UNDER INTEREST OF
MINISTRY OF ECONOMY AND SUSTAINASL
DEVELOPMENT OF GEORGIA

PROJECTED PIPELINE'S ROW

INTERCHANGE

Figure 9. Starting section of the Grigoleti-Kobuleti alignment; fragment,
showing Alternative 2, 3 and E-70 highway crossing area
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Three options have been considered for the interchange, option b selected as
preferable one:

Y

Figure 10. Interchanges at pk0+800 (Modified clover a - with opposite
quadrants; b- with adjacent quadrants (1 and 2) and c - Interchange with a semi-
direct movement, two direct movements, and a lacet *

After the interchange alignment curves right (R=2,500m) and crosses the Supsa
River. The radius of the curve in the river crossing area equated R=700m. Then the
road curves again (R=-700m). This allows bypassing the Supsa Terminal area.
(Distance of the design road axle to the boundary of the terminal area is about 23m).
At about pk3+350 alignment crosses the E-70 highway.

In this section, in about 80m from the substation, the design road curves left (R=-
1,800m), and then curves again (R=1,800m) crossing Ureki-Magnetiti road at
pk5+200. For the crossing modified clover type layout? is selected so to avoid impact
on buildings.

Alignment goes South West curves twice (R=-2,500m and R=8,000m), crosses E-70
highway at pk10+200°® (Figure 11), curves again (R=-5,000m). From pk11+700
Alternative 2 alignment coincides with Alternative 3, crosses the road near the Black
Sea Arena and connect to the Kobuleti bypass road at pk14+000. (Figure 8).

! Radius for the lacet: 40 m, for 30 km/h design speed

2 The radii of the lacets of the is 65 m; design speed 40 km/h). To minimize impdaath isides two T
junctions are recommended.

3 Clover modified using opposite quadrants. The minimum radii for the exit ramps are 65 m, for 40
km/h design speed
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Figure 11. Layout of Alternative 2 in Ureki; interchange at pk10+200

3.1.4. ALTERNATIVE 3

Alignment starts from Samtrediai Grigoleti road and follows existing road in the
section from pk0+00 to pk 0+500 At 0+800 an interchange is planned Alignment
crosses the Supsa River with a left curve (R=-800 m). Then, with a right curve
(R=1,2100 m) bypasses the Supsa Oil Terminal from the East. (Distance from the axle
of alignment to the Terminal area is 70 m), runs East to the substation. (Figure 9).

After that two curves (R=5,000m and R=1,800m) are designed. Alternative crosses
the local Ureki-Magnetiti road with a right curve (R=3,500 m). Then coincides with
Alternative 1 (straight section of alignment), and later with two curves of radii 5,000m
and-5.000m crosses existing Grigoleti-Kobuleti road. Then the alternative has another
straight alignment, followed by left (R=1,700 m) and right (R=1,200m) curves. From

pk11+700 Alternative 2 alignment coincides with Alternative 3, crosses the road near
the Black Sea Arena and connect to the Kobuleti bypass road at pk14+000. (Figure
8).
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3.2. DESIGN PARAMETERS AND GEOMETRIC STANDARD

The design was developed with consideration of TEM and Georgian standards. The
list of parameters is given in Table 7.

Table 7.Paremeters of the new alignment

Parameter | Description
Highway
Design Speed: 120 km/h
Spiral Transition Curves: TEMstandards compliant
Bend (Superelevation): Georgian standardt minimum crossfall and minimum bend of
2.5%. The value is in line with TEM standards where the valy
ranges from 2% to 7%.
Expansion width in curves: No need in expansion, given each lane is 3.75 m wide.
Main parameters TEMcompliant
X Width of roadway 26.5 m
X Number of lanes: 4 (2 lanes per direction)
X Width of carriageway: 2x7.5 m
X Width of lane: 3.75 m
x Width of central reserve: 4.0 m (median strip 2m as
Georgian standard)
X Width of right shoulder: 3.0 m
X Width of right paved shoulder: 3.0 m
X Width ofwayside: 0.75 m
Transitions: X With the starting section (median strip of 6 m of t

SamtrediaGrigoleti Highway cross section), a transition
the median strip is heeded.

X In the ending section, it is needed to close the median s
and join both carrigeways into one, linking the ne
Highway with the existing Kobuleti {pass.

Vertical Gradients: TEMSstandards
Maximum vertical gradient: 4%
Minimum vertical gradient (for drainage purposes): 0.30%

Vertical Curves: TEM Standardsets200m ofstopping distance for 120 km/h
design speed.

Convex vertical curveg2,600

Concave vertical curves: 7,700

nterchanges (ramps and loops)

Design Speed: 40 km/h, 60 km/h, 80 km/h or 100 km/h depending on the
solution adopted for the interchange and thffic volume of
the ramp. Loops have the lower design speed due to
geometrical reasons.

Spiral Transition Curves: TEMstandards compliant

Bend (Superelevation): Georgian standardt minimum crossfall and minimum bend of
2.5%, suggested maximum is.7Phe value is in line wWitREM
standards where the value ranges from 2% to 7%)

Expansion width in curves: Georgian Standardso indication is available in TEM
Section Type: X Width of roadway: 7.5 m

x Number of lanes: 1 (single lane)

X Width of lane: 4.00n

X Width of paved shoulders: 1.0 m
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Parameter Description
x Width of wayside: 0.75 m (slope: 6%)
Vertical Gradients: TEMSstandards

X Maximum 5% for a design speed of 100 km/h and
X Maximum 6% for lower design speeds <100 km/h.
X Minimum gradient, for drainage purposes: 0.30%.

Max longitudinal suggested values for longitudinal gradient
suggested by design team i8%. This is assumed to allow
design of more efficient ramps from a cdstnefit point of view
as the lower values need higher length of ramps.

Vertical Curves: Georgian Standards
The minimum radii for convex curves used are stated below:
X For a design speed of 40 km/h, 400 m
X For a design speed of 60 km/h, 1,800 m
X For a design speed of 80 km/h, 5,000 m
X For a design speed of 100 km/h, 10,000 m
The minimum radii usetbr concave curves are:
x For a design speed of 60 km/h,1,700 m
X For a design speed of 80 km/h, 3,200 m
x For a design speed of 100 km/h, 4,900 m

Acceleration and Deceleration According to the TEM Standards, parts 3.4.2 and 3
Lanes: acceleration andleceleration lanes length should be calculat
based on an average acceleration of-0.8 m/¢ and an average
deceleration of 1.5 mA& The lengths obtained following thes
criteria, are much greater than other international standar
and practices, leadg to unnecessary higher construction cost

As in the case of maximum gradient values, in this way, we
adopted the following lengths, which are considered to be m
realistic and widely used:
X Acceleration lane: 200 m deceleration lane + 100
laneof variable width (taper)
x Deceleration lane: 100 m deceleration lane + 80 m |
of variable width (taper)

3.3. STRUCTURES

Main structures along alternative alignments include interchanges, bridges over the
rivers (Supsa, Sepa, tributary), overpasses and underpasses.

More details for Alternative 1 selected as preferable on feasibility stage of the project
is given below.

Table 8. Bridges, underpasses and overpasses along alignment Alternative 1

Bridge nr.| Station Bridge name SPANS
1 0+960 | Interchange underpass 0+960 10.50
2 1+480 | Interchange underpass 1+480 16.50-25.00-16.50
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3 1+680 | Bridge oveiSupsa River 1+680 5 x 3300

4a 2+500 | Underpass 2+500 6.00

4 2+560 | Bridge over watercourse 2+560 38.10-38.30-17.20
5 2+769 | Underpass 2+782 1250-19.65-12.50
6 2+960 | Underpass 2+960 1250-28.4512.50
7 4+180 | Pedestrian Underpass 4+180 4.00

8 5+200 | Bridge over watercourse 5+200 1 x 3300

9 5+600 | Underpass 5+600 12.50-20-12.50
10 6+760 | Overpass 6+760 15.00-33.00-15.00
11 7+072 | Bridge over Sepa River 7+078 1 x 4000

12 7+644 | Bridge over Sepa River_Tributary 7+644 1 x 3300

13 7+880 | PedestrianJnderpass 7+880 4.00

14 9+000 | Overpass |G 14.00-33.00-14.00
15 10+080 | Overpass 15.00-33.00-15.00
16 12+080 | Overpass 12+070 15.00-31.00-15.00

The following types of bridges are proposed, according to the main function of the

structure:

Table 9. New structures along alignment Alternative 1

Type Average width Total Length Number of spans

(m) (m) (ea)

Road underpass 2x13,42 45,00 3

Wide interchange underpass 17,17+13,42 68,00 3

4-span interchange underpass 2x13,42 86,00 4

Road overpass 11,04 61,50 3

Interchange ramp Overpass 7,50 63,00 3

Bridge over river/lake Var. Var. Var.

Several construction alternatives were studied for each engineering structure.
Alternatives with best technical characteristics and cost efficiency were selected.
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3.3.1. BRIDGES
The bridges over the rivers were designed with consideration of 100 year flow.

Superstructure - All bridges are precast pre-stressed concrete I-beams structures.

This type of bridge enableseasy and rapid construction. Al O
easy (cheap and fast) to fabricate and to erect in place. For the project fid beams of

the American Association of State Highway and Transportation Officials (AASHTO)

have been chosen. (Table 10)

Table 10. $$6+72 3, EHDPYV

Type H (mm) A (m?) Recommended span lengths (m?)
AASHTO TYPE | 711 0,18 9.1-13.7
AASHTO TYPE I 914 0,24 12.2-18.3
AASHTO TYPE I 1143 0,36 16.871 244
AASHTO TYPE IV 1372 0,51 21.37 30.5
AASHTO TYPE V 1600 0,65 27.47 36.6
AASHTO TYPE VI 1829 0,70 335171 42.7
The deck is composed by sdreseedchcretd beamsandape pr e
a cast Aiin situd concrete slab over them. Pr

spans of up to 40 m.

Construction method includes manufacturing/procurement of precast pre-stressed
beams; transportation to the site, installation over the bearings using cranes; casting
upper slab in situ; using thin precast concrete slabs working as formwork to bridge
gaps between beams. A simply supported scheme is used for the deck and every
beam is placed over a neoprene bearing at each end. The slab over the beams links
groups of spans to reduce pavement joints.

Abutments - For all bridges slab abutments will be used - short abutments at the top
of the embankment, supported on piles with two wing walls on both sides.

Piers - The intermediate bents consist of a pier cap with 2 columns (in some cases
3).The piers are oblong form (short axis 1.5m, long axis 1.8m).
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Figure 12. Typical pier

3.3.2. CULVERTS

Arrangement of 37 culvers (box culvers) is planned. Location of the culverts is given
in Table 11.

Table 11. Culverts
NO. STA DIMENSIONS AXE
1 1+125 2.0x2.0 Main Highway
2 0+900 2.0x2.0 Interchange 1 - Ramp 3
3 0+343 2.0x2.0 Path 0+900 Left
4 0+143 2.0x2.0 Interchange 1 - Ramp 8
5 0+017 1.5x1.0 Path 1+300 Right
6 0+156 2.0x2.0 Interchange 1 - Ramp 6
7 0+590 4.0x3.0 Interchange 1 - New access
8 4+150 2.0x2.0 Main Highway
9 0+094 1.5x1.0 Pedestrian path
10 0+310 1.5x1.0 Interchange 2 - Ramp 4
11 5+732 2.0x2.0 Main Highway
12 0+132 1.5x1.0 Interchange 2 - Existing Road
13 0+220 1.5x1.0 Path 5+700 Left
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NO. STA DIMENSIONS AXE

14 5+934 2.0x2.0 Main Highway

15 0+112 1.5x1.0 Path 5+900 Left

16 6+545 1.5x1.5 Main Highway

17 7+000 2.0x2.0 Main Highway

18 7+935 2.0x2.0 Main Highway

19 8+850 2.0x2.0 Main Highway

20 0+202 2.0x2.0 Interchange 3 - Ramp 1
21 9+055 2.0x2.0 Main Highway

22 0+055 2.0x2.0 Interchange 3 - Ramp 4
23 0+230 1.5x1.5 Interchange 3 - Ramp 2
24 9+290 1.5x1.5 Main Highway

25 0+390 1.5x1.5 Interchange 3 - Ramp 3
26 10+125 2.0x2.0 Main Highway

27 10+410 2.0x2.0 Main Highway

28 10+945 2.0x2.0 Main Highway

29 0+008 2.0x2.0 Path 11+800 Left

30 11+795 2.0x2.0 Main Highway

31 0+082 2.0x2.0 Road PK 12+070

32 12+450 2.0x2.0 Main Highway

33 12+850 2.0x2.0 Main Highway

34 13+155 1.5x1.5 Main Highway

35 0+215 4.0x3.0 Interchange 4 - Ramp 2
36 13+690 4.0x3.0 Main Highway

37 0+050 4.0x3.0 Interchange 4 - Connection Ramp

3.3.3. TYPICAL CROSS SECTIONS AND LONGITUDINAL PROFILES

Typical design drawings (plane view and longitudinal sections) of the bridges are
shown in Figures 13-21.
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Figure 17. Bridge over the Supsa River
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Figure 21. Typical interchange overpass

3.3.4. INTERCHANGES

Locations of interchanges have been determined with consideration of the national
and international standards taking into account:
x Traffic Intensity;
Distance between interchanges;
Size of urban areas;
Land use;
Cost of interchange construction;

X X X X X

Maximum flood level.

The types of the interchanges proposed for design road section are as follows:
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IC1-L1 (pk1+490) 1 Trumpet like;
IC1-B (pk3+000) - Partial clover type;

IC3-L1 (pk9+090) i Diamond type;
[-L1-A1-14+400 - existing interchange adopted to the new conditions i adding
one ramp and few changes of two ramps required.

X X X X X

3.3.4.1. INTERCHANGE IC1 WITH GRIGOLETI ROAD AND SAMTREDIA-
GRIOLETI HIGHWAY

IC1-L1 (pk1+490) (Figure 4)

The interchange is on the right bank of the Supsa River. Grigoleti-Khidmaghala road
has been diverted to allow the lacet for the traffic from Lot 1 to Lot 2, north direction
(ramp 3).

Configuration of the interchange has been developed according to expected traffic
volumes of each direction, where the flow from and to Samtredia are the most
important. Samtredia - Lot 1 traffic will be through the own highway and Samtredia-
Lot 2 - through the ramps speeds.

X Ramp 1 (Samtredia-Lot 2 direction). Alignment uses existing Samtredia-
Grigoleti road ROW along the section which is going to be useless after the
construction of the realignment projected for the road in this alternative.

X Ramp 2 starts in the alignment of the Samtredia-Grigoleti road, crosses the
main highway via the same underpass of the realignment, goes upward,
overpasses Samtredia-Grigoleti road, and finally connects to Samtredia-
Grigoleti highway.

x Ramp 3 makes a lacet for Lot 1 to Lot 2 movement. The radius of the lacet is
45 m (the minimum used in the project). Geometry of this ramp alignment is
constrained by limited area available between the highway and the river
Supsa where the realignment of Samtredia-Grigoleti road and ramp 2 must be
placed.

X Ramp 4 (with a minimum radius of 120 m for a design speed of 60 km/h)
heads to south joining the Lot 1 highway before the viaduct over Supsa River.
Acceleration lane of the ramp is placed along the viaduct so, structure width in
south direction is enlarged to allocate the additional lane.
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3.3.4.2. INTERCHANGE IC-1B NEAR SUPSA TERMINAL
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Figure 5)

The lacets have parameters for a design speed of 40 km/h, meanwhile the rest of the
ramps have parameters for 60 km/h. A roundabout is necessary in the West side,
because of the great number of existing connections. Nevertheless, eastbound of the

interchange has been designed a T junction with the current road.

3.3.4.3. INTERCHANGE IC2 WITH UREKI-MAGNETITI ROAD

IC2-L1 (pk5+690) (Figure 22)
At this point the alignment has a O6fixed poin
Ureki and Magnetiti, which has a lot of buildings at both sides.

The design, avoiding impact on buildings on the Southern side, has been designed.
Thisisa O6Clover modi fied wusing nearby quadrant
eastbound, and direct ramps connected with a roundabout in the westbound.

Originally, the interchange has been thought to be developed as a single diamond
interchange with two roundabouts in the intersection of ramps with Magnetiti-Ureki
road. Nevertheless, to minimize impact on the buildings, eastbound of the
interchange has been designed with a lacet and a direct ramp connected with the
Magnetiti-Ureki road with a T junction in the north area of the local road, where there
is more land available.

Direct ramps 1 and 2 have been developed for a design speed of 60 km/h, whereas
ramps 3 and 4 are configured as a partial cloverleaf, with ramp 3 making the loop with
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a minimum radius of 65 meters, according to permissible values for a design speed of
40 km/h.

Figure 22. Ureki-Magnetiti interchange

3.3.4.4. INTERCHANGE IC3 WITH EXISTING GRIGOLETI-KOBULETI ROAD
IC3-L1 (pk9+090) (Figure 23)
The third interchange is a full diamond interchange with double roundabout to solve
intersections with the existing Grigoleti-Kobuleti road.

The design for the interchange has been done with the main alignment (with double
carriageway) near the terrain, and elevating the road with an overpass, in order to
decrease the earthworks, and the expensive soil geotechnical treatments, and then,
minimizing the construction costs.

Design speed for all ramps is 60 km/h.
Roundabouts solution for the intersections has been chosen instead of T-junction due
to safety reasons since the local road has a curved alignment in this zone. With the

proposed solution, the same curved alignment could be used to reduce the velocity of
vehicles arriving at the circular intersection
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Figure 23. Interchange with existing Grigoleti-Kobuleti Road

3.3.4.5. INTERCHANGE IC4 WITH KOBULETI BY-PASS AND EXISTING
GRIGOLETI-KOBULETI ROAD
[-L1-Al (pk14+400) (Figure 24)
The continuity between the new highway and the Kobuleti by-pass is a clear
requirement in order to provide the proper connectivity and functionality, so the
interchange have been designed using existing interchange, and adopting it to the
new conditions.

Only a new ramp (1) and few changes in other two ramps (2 and 3) are needed. as it
is shown in the picture on the right side.

At km 13+300, the right lane separates, connecting with existing E70 Road (1). The
acceleration lane joining the left roadbed is incorporated at km 14+100 (2), two left
lanes on the carriageway are maintained until km 14+100. After this section, the road
continues as conventional road, with only one lane in each direction. A stretch of
about 800 m length has to be replaced to give continuity to the existing road (4).
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Magnetiti

. : B P ]

Figure 24. Interchange with Kobuleti by-pass and existing Grigoleti-Kobuleti
road

3.4. ROAD PAVEMENT

The software ALIZE-LCPC, developed by the IFSTTAR, representing a computation
tool for admissible values (stresses and strains) according to the traffic and the
materials was used for design of pavement structures. For Grigoleti-Kobuleti bypass
alignment asphalt concrete in the whole project. The main alignment will be
composed of three layers, using modified bitumen only in wearing course.

50 mm asphalt concrete wearing course 7 Fine grained dense asphalt

70 mm asphalt concrete binder course - Coarse grained porous asphalt

120 mm asphalt concrete upper layer of base course - Coarse grained porous asphalt

Construction of embankments is envisaged from rock and gravel. The lower part of
the embankment is envisaged from rock, the maximum size of which sh o u |
exceed 2/3 of the compacted layer. Compaction should proceed in layers, paying
special attention to the quality of compaction. The base of the embankment requires
strengthening as it is represented by soft soils. Strengthening of embankment base in
high embankments, mainly at the approaches to bridges, is envisaged by stone
(gravel) columns, whilst in relatively low embankments strengthening is envisaged by
high strength geotextile. In both cases, layer of separation geotextile is envisaged
between the existing soil and the embankment. Construction of side (drainage)
channels is envisaged in the design on both sides of the highway. Design envisages
filling of top soil on the embankment slopes, followed by levelling and seeding of
grass.
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3.5. TRAFFIC VOLUME

Design was developed based on traffic flow data analysis. Information from the
Roads Department for 2015, automatic counts (ACC), manual classification (MCC)
counts and original destination survey (O/C). The field study was done in winter and
summer periods. Traffic flow values (counted) are given below:

Table 12. Traffic flows (automatic count data) in winter and summer periods,

2016

Location Winter, working day Summer, working day

LV HGV | Total | LV HGV | Total
1 Lanchkhuti Grigoleti 5.819 | 655 6474 | 11437 | 1080 | 12517
2 Sanaki Zugdidi 8615 | 816 9431 | 6776 700 7476
3 Shekvetili Kobuleti 2687 | 98 2785 | 5563 93 5658
4 Kobuleti Batumi 13730 | 1144 | 14874 | 20750 | 1765 | 22515
5 Senaki Poti 5701 | 934 6635 | 13051 | 1608 | 14659

Note: for location of the control points see Figure 25)

Manual Classification Counts to collect information were undertaken at 1 location over
a two-day period to collect information for expanding the O/D surveys and confirm
existing traffic volumes and vehicle composition along the corridor. The following
vehicle types were categorized:

x Car - private cars, and all other small vehicles such as 4-wheel drive vehicles,
passenger vans, etc.

X Van - minibuses and small buses of up to 15 seats being used for the
transport of fare paying passengers, vans and pick-ups used predominantly
for the transport of goods.

X Bus - standard and large buses with more than 15 seats being used for the
transport of passengers.

X Light goods vehicle (4-wheel).

Light goods vehicle (6-wheel). Six-wheel vans used for the transport of goods.
Two and three axes goods vehicle. Trucks with a total of two axes and six
wheels, or three axe trucks with a single axle at the front and two axles at the
rear.

X Four or more axes goods vehicles. Trucks or truck - trailer combinations with
four or more axles in any formation.
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Figure 25. Automatic traffic count sites

A

Both automatic and manual counts showed that traffic in summer nearly double the
winter traffic in the coast corridor and some of its access roads. Light cars dominate,

Modelling of future traffic was done for various scenarios (up to year 2050). It was
observed that Grigoleti-Kobuleti section has a very similar demand in all scenarios.

The analysis has been made by means The Highway Capacity Software (HCS),
based on the Highway Capacity Manual 2010 methodology for two lane highways.
3.6. MOBILIZATION AND CONSTRUCTION PHASE

3.6.1. MOBILIZATION

Works will be carried out by the contractor selected through international tendering.

Prior to the commencement of works, the contractor will specify location of the camp,
equipment stationing area, material stockpiling sites and agree on/receive a permit for
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its use from the state or the land owner. Potential sites suggested for this purpose are
indicated on the map (Figure 26).

Table 13. Location of the sites for temporary use during the project

Site Location Area, m?
Area 1 pk1+400 12.880
Area 2 pk5+600 9.245
Area 3 pk9+200 7.275

After selection of construction company through tendering, preconstruction activities
connected with the highway construction works to be implemented by the latter
include the following:

X Preparation of temporary camp sites in the vicinity of the road bed in
accordance with environmental requirements;

X Selection of temporary disposal sites for construction debris of the highway
and materials;

X Selection of temporary sites for separate stockpiling of topsoil and subsoil,
obtaining approval from local administration and environmental authorities;
Land acquisition/compensation;

Obtaining permits (Environmental impact permit issued by the MENRP) for the
operation of asphalt plants (in case contractor plans to run his own plants);

x Approval of quality characteristics (allowable limits of discharge) of waste
water by MENRP (part of Environmental impact permit) i if discharge into any
water body is planned;

x Obtaining mining licenses by contractor or concluding sub-contracts for the
supply of aggregate materials (use of licensed suppliers rather than
development of new quarries is advisable);

Developing waste management plan;
Developing traffic management plan;
Developing work camp or construction yard site map;

X X X X

Relocation/protection of existing infrastructure.

3.6.2. CONSTRUCTION STAGE

The construction process involves a variety of activities, such as:
x Removal of vegetation from the RoW,;
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Figure 26. Location of site for camp, machinery stationing and material stockpiling areas
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x Stripping and stockpiling of topsoil until reuse during reinstatement of
temporarily disturbed sites (Note: a) the height of the stockpile must not
exceed 2m, b) all sites temporarily disturbed/used for the needs of the project
must be reinstated);

X Removal and stockpiling of subsoil to agreed location until reuse;

x Grading of the area and laying of cross-drain pipes/culverts. In fill areas, the
grading is brought up in layers and compacted. In cuts, the excavation is
carried on until the subgrade elevation is reached, and then the earth is
compacted;

x Reinforcement of soil with gravel columns and/or Prefabricated Vertical Drains
(PDV);

x Base course forming on the subgrade. Soil rolling with machinery. Import of
inert materials with trucks, roll (around 500-800 mm) for bed formation;

X Surface course forming over the base. This material may be sand, asphalt,
blacktop, concrete, or similar materials;

X Concrete works, arrangement of foundations and bridge structures, including
arrangement of sheet piles for construction of the piers in the riverbed;

X Construction of span bridges;

x Providing of road furniture and marking in accordance with international
standards;

x Landscape harmonization and tree planting/grass seeding of temporarily
disturbed areas according to the reinstatement plan.

Volume of earthworks is calculated in accordance with the design cross-sections.

Table 14. Volume of earthworks

Unit Quantity Total quantity
Volume of topsaoil to be removed m3 262,677.6 262,677.6
Cuts m?3 Main road: 434.541.59 581,115.37
Interchanges: 146,573.78
Embankments m3 Main road: 1,416,723.44 1.866.391.35
Interchanges: 449,667.91

Construction works will be carried out in conformity with valid standards, norms,
recommendations and instructions, in accordance with typical technological diagrams,
design specifications, following the Best Available Technology practice.

The construction phase is anticipated to take up 18 months.
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3.6.3. OPERATION STAGE

Operation of the road involves activities, such as maintenance of the pavement and
the road infrastructure/marking, clean up and management of roadside waste,
maintenance of compensatory plantations (if the case).

3.6.4. OFF-SITE WORKS

Off-site works will include extraction of construction materials. Purchase of material
from already existing licensed quarries will be preferable as opposed to opening of
new quarries by contractor. Material purchase will be allowed from an authorised,
licensed providers only.

Contractor will be requested to provide copies of licences obtained from material
provider to the client before commencement of works.

During the design stage licensed quarries were defined in 40 km from the site. The
inert material in the project area, in general, fits the requirements for fillers,
pavements and base materials, but may need sieving. There is a range of sand gravel
sourcing sites in the area (Figure 27- Figure 29), Licences for abstraction of gravel
and sand from these areas has expired or will expire soon.

Table 15. List of sand-gravel abstraction sites in the region

o
# Municipality ﬁ;ea, License # | Issued E Owner -ell—t?;?:action
1 Lanchkhuti 1.25 00715 13.07.2007 |5 JMM Ltd 79600
2 Lanchkhuti 3.1 0000147 | 21.12.2005 | 10 | | Betoni Ltd 135300
3 Lanchkhuti 0.7 0000147 | 21.12.2005 | 10 | | Betoni Ltd
4 Lanchkhuti 16.4 498 14.11.2002 | 10 | Bako Ltd 200000
5 Lanchkhuti 5.1 00302 12.09.2006 | 15 | Kvachadze 180000
Shromis Ubani
6 Lanchkhuti 1.28 00473 19.02.2007 |5 Vakhtang 75000
Rokava
7 Lanchkhuti 0.52 00473 19.02.2007 | 5 Vakhtang
Rokava
8 Ozurgeti 4.9 00315 19.9.2006 10 | International 10000
company 2005
9 Ozurgeti 9.35 100835 2.06.2008 5 Nino Ltd 10500
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e

# Municipality ﬁ;ea, License # | Issued E Owner lgé?laction

10 | Ozurgeti 0.37 01107 30.01.2008 | 5 Giga 11100
Makharadze

11 | Ozurgeti 1.7 100841 28.03.2006 | 10 | Kartuli cementi | 50000
Ltd

12 | Ozurgeti 5.7 00503 05.04.2007 | 5 Union 100000
Association ATU

13 | Ozurgeti 1.47 01008 31.1.2008 5 Giga 83100
Makharadze

14 | Ozurgeti 1.3 01108 30.01.2008 | 5 Giga
Makharadze

15 | Ozurgeti 7.25 100010 05.08.2007 | 5 Gza Ltd 217500

16 | Ozurgeti 14 00444 29.01.2007 | 5 Nino Ltd 134000

17 | Ozurgeti 2 00444 26.01.2007 |5 Nino Ltd

18 | Ozurgeti 15 100758 11.10.2006 | 20 | VA-Go Ltd

19 | Ozurgeti 0.74 100322 30.10.2008 | 5 | VA-Go Ltd 29700

20 | Ozurgeti 0.59 01096 25.01.2008 | 5 Emzar 17708
Makharadze

21 | Ozurgeti 2.25 100592 30.10.2008 | 5 | VA-Go Ltd 89700

22 | Ozurgeti 0.89 01106 30.01.2008 | 5 Giga 26700
Makharadze

23 | Ozurgeti 5 621 07.06.2005 | 10 | Tengo Ltd

24 | Ozurgeti 1.72 0005 20.12.2007 Gabroni Ltd 103200

25 | Ozurgeti 1.96 00444 26.01.2007 | 5 Nino Ltd 134000

26 | Ozurgeti 3.95 100361 22.08.2006 | 10 | Gora Ltd 130000

The contractor may run own quarry, but in this case obtaining licence from MENRP
will be required. Contractor may decide to use the same sites indicated above (under

condition that MNRP licence is obtained). Location should comply with requirements
set out in the Law on regulation and engineering protection of the sea and river banks

and Governmental decree #136, on approval of Rules and conditions of issuance of
mineral resources abstraction licence. Only a licensed quarry may be used. (For

additional information see sub-section 2.7).

Material removed in cut section can be used for embanking.

Several cement plants have been identified in the project area (Figure 30).
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Figure 27. Licenced sites of gravel-sand abstraction - Supsa River (Lot 1)
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Figure 28. Licenced sites of gravel-sand abstraction - Natanebi River (Lot 1)
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Figure 30. Cement plants within 40km from the project area
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4. METHODOLOGY

The ESIA process included two stages T Preliminary ESIA at Feasibility stage of the
project and ESIA during development of detailed design. The process consisted of six
main activities that are common to most ESIA studies conducted to the national and
international standards comprising the following:

1 Collection of baseline data describing the existing environment (physical, biological
and anthropogenic aspects) within the area of the proposed project; desk studies
and field surveys conducted to address important gaps in the existing data, update
of information on topics and areas where impacts are expected.

2 Identification of impacts, assessment of their significance and development of
impact avoidance, reduction and/or mitigation measures (avoidance of impacts is
preferred over mitigation by both IFI safeguards and Roads Department policy.).

3 Analysis of alternatives in terms of location, technology, design and operation,
including the "zero" alternative.

4  Development of the environmental management plan (EMP).

5 Stakeholder consultation and disclosure.

6 Drafting of the ESIA report.

Activities implemented by the team included desktop studies and field work for
verification of available reference/literary data and additional data gathering, followed
with analysis of information. Boundaries of project impact zone/survey boundaries have
been set.

Field surveys involved sampling for soil and surface water quality analysis,
measurements of background noise and radiation, faunistic and flora surveys, socio-
economic data gathering and analysis.

Impact recipients and impact factors/sources have been identified. Assessment of
impact significance have been carried out throughout the area of influence of the
Project and its component activities. In each case the spatial boundaries comprise the
areas within which significant impacts are likely to occur and take into account the
physical extent of the planned activities, and the baseline status of recipient
environment as well as ability of impact to propagate beyond the project boundary.
Therefore these boundaries turned to vary depending on the type of impact being
considered.

The temporal boundaries of impacts have been identified and assessed for all phases
of project development (mobilisation, construction, operation).
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For the purpose of this ESIA, the area of influence has been defined as the area in
which a direct and/or indirect impact on the biophysical and social (including cultural
heritage, occupational health and safety issues) environment might occur.

The areas of influence have been set as 100m to 500m (depending on the type of
impact; location, type and sensitivity of recipient). For impact on archaeological
heritage 50m corridor along the RoW was considered as the area of influence.

It was considered that the settlements/population within 1 km from the project sites will
be most significantly affected by direct impacts (resettlement, infrastructure and

transport system, reduced environmental quality).

Description of impact assessment methodology is given in Annex 1.
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5. BASELINE DATA

5.1. PHYSICAL CONDITIONS

5.1.1. Climate and meteorology

Western Georgia has prevailing subtropical climate, influenced mainly by dry air
masses from the Caspian and Central Asia in the east, and humid air from the Black
Sea in the west. The Caucasian ridge, located north-east to the site protects the area
from cold air masses coming from the north. At the same time high ridges favour
condensation and therefore humidity is rather high. The area is known for high level of
precipitations.

According to construction-climatic characterizations the project region belongs to Ill-b
climatic sub-region.

Seasonal pattern of wind direction is predetermined by location of Lesser Caucasus
and Likhi ridges which are responsible for regulation of air circulation regime. Winds
directions are characterised by seasonal variations and depend on topography of the
area. According to the meteorological station of Supsa, in the Supsa area north-east
and south-west winds dominate. The winds have a seasonal character: in winter is
characterized north-east whereas in summer south-west winds are prevailing.

Climatic characteristics of the project area, based on Construction Climatology (PN
01.05-08, Thilisi 2009) are given below:
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Table 16. Air temperature

Location Average monthly Aver.Annual
I Il 1] \Y; Vv VI VI VI IX X Xl Xll
Supsa 4.5 5.2 7.9 11.4 16.2 20.0 22.5 22.6 19.4 15.2 10.5 6.5 13.5
Ureki 5.8 6.4 8.6 11.8 16.2 20.3 22.6 23.0 20.0 16.4 12.3 8.1 14.3
Kobuleti 4.8 5.5 7.6 10.9 154 19.5 22.4 22.6 19.5 15.4 10.7 6.7 13.4
Location Abs Abs Aver max, Coldest Coldest Coldest Period with average Aver T at 13:00
min max hottest month 5-day | month aver period monthly T<8C
month aver average Duration day | Aver T Coldest Hottest
month month
Supsa -13 41 26.8 -4 -6 4.2 106 55 6.5 25.3
Ureki -16 40 26.9 -2 -5 5.5 84 6.3 7.2 25.1
Kobuleti -16 41 26.6 -3 -6 4.6 109 5.8 7.5 25.1
Air temperature amplitude
Location Average monthly °C Max monthly °C
| Il 1l 1\ V VI | VI VI IX X Xl | Xl | ] 11 \Y) \ VI VII VIII IX X XI Xl
Supsa 71(178|188|96|103|91,80| 82|97 | 102 |91 | 7.7|150| 179 | 196 | 204 | 21.2 | 20.0| 19.0 | 188 | 21.2 | 21.5| 20.5| 16.0
Ureki 711 75| 80| 9.0 9118170 73| 83 88|83| 71| 152 | 16.2 | 175 | 18.0| 182 | 174 | 155 | 16.0 | 179 | 18.2 | 18.0 | 16.2
Kobuleti 83190 87|90 86|85|75(80(90|102|98|95| 170 | 178 | 175 | 178 | 17.0 | 16.7 | 19.0 | 16.6 | 17.7 | 21.1 | 20.0 | 19.5
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Table 17. Relative humidity

Location Relative air humidity, % Average relative Aver.daily
humidity at amplitude of
13:00 relative humidity
Il [ v Vv VI VIl | VI IX X Xl Xl Aver | Coldest | Hottest | Coldest | Hottest
Annual | month | month month month
Supsa 80 80 79 | 79| 80 82 84 86 86 84 80 78 82 72 74 12 19
Ureki 72 73 76 | 78 | 81 80 81 82 81 78 76 72 78 66 73 9 14
Kobuleti 80 80 79 | 80 | 82 80 80 82 84 84 82 80 81 69 71 16 21
Table 18. Precipitations
Location Precipitation per year, mm Daily maximum, mm
Supsa 2379 260
Ureki 2078 227
Kobuleti 2352 240
Table 19. Snow cover
Location Weight of the snow cover, kPa Number of days with snow Water content, mm
Supsa 0.50 10 -
Ureki 0.50 7 -
Kobuleti 0.50 7 -

Ground freezing depth, O
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Table 20. Wind characteristics

Max speed possible Recurrence of direction (%) January, July Average max Wind direction and calm recurrence (%) per
oncein 1,5,10,15,20 and min year
years, m/sec velocity, m/sec
1 5 (10|15 |20 | N NE E SE S SwW W NW Jan Jul NE | E [SE| S | SW | W | NW | Calm
Supsa 21 | 2629|3132 |11 | 717 2/1 2/5 | 4/19 | 10/37 | 8/28 | 2/2 | 6.4/1.2 | 4.0/0.5 42 | 2 2|10 | 24| 16 2 51
Ureki 17 | 21 | 23 | 25| 26 | 3/0 | 24/3 | 30/12 | 12/16 | 12/17 9/3 | 7/17 | 3/4 | 4.7/3.0 | 3.9/2.6 15|20 | 13| 14| 20|11 4 5
Kobuleti 18| 22| 24| 25| 26| 2/3 | 36/8 | 15/11 8/10 7/9 | 23/40 | 5/17 | 4/2 | 4.4/15 | 5.1/1.7 23 | 13 8| 7| 30|11 6 20
=4—Supsa

S

E == Ureki
Kobuleti

Figure 31. Wind rose
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During the last 50 years average annual temperature on the whole territory of Georgia
showed growing trend. Its maximum increment in West Georgia was (+0.6°C) was registered
in Poti. According to forecast, by 2050, as compared with 1986- 2010, warming will mostly
occur in coastal zone and mountainous regions of Adjara (1.6-1.7°C), and by 2100 the
biggest increment of temperature (+4.2°C) is anticipated in Batumi. In general, precipitation
increased in most regions of West Georgia. Up to 2050, according to the forecast,
sustainable trends of increase of precipitation is anticipated. Decrease by 10-20% will begin
till 2100. Relative humidity of air in the period of 1961- 2010 increased by 2% on the entire
territory of Georgia, although change of this trend in declining direction is anticipated in the
region under consideration in 2050-2100. Average annual wind speed significantly
decreased on the whole territory and according to the forecast, this decrease will continue till
the end of the century.

5.1.2. AIR QUALITY

The air quality is likely to be generally good in the study area, given its rural character, the
predominance of agriculture as the major land use, and the absence of heavy industry.
Vehicle emissions are comparatively low because of low traffic volumes, and air pollution is
rapidly dispersed due to winds. However, the residents of the settlement closest to the
highway may be exposed to elevated levels of pollutants from vehicle emissions.

There are no permanent air quality observation points in the project area. Background values
in Ureki, Tskhaltsminda and Kvavilnari are of the following range: nitrogen dioxide - 0.008
mg/m?3; sulphur dioxide - 0.02 mg/m?3; carbon oxide - 0 .4 mg/m? and dust 0.1 mg/m3.

5.1.3. NOISE

The rural character of the study area also means that the noise environment is generally
quiescent, and there are few sources of anthropogenic noise in and around most villages.
There are no stationary noise and vibration source within the study area. The road and the
railway are likely to be the main sources of noise in the study area. In some sections of the
highway in condition of increase traffic the noise level may exceed acceptable daytime/night-
time noise level in adjacent residential areas, but keeping in mind that sound is attenuated
rapidly by intervening buildings and vegetation, and levels generally decrease quite quickly
with distance from the source, exposure to elevated levels will probably limited to people
living within a few hundred meters of the road.

61



getinsza-payma @
f %

DETAILED DESIGN FOR THE CONSTRUCTION OF POTI-GRIGOLETI-KOBULETI BYPASS. SECTION
OF INTERNATIONAL E-70 SENAKI-POTI (DETOUR)-SARPI (BORDER OF TURKISH REPUBLIC) ROAD

Background noi se was -ndedice.uThe megsurementsnwgre a@ohezin
daytime (from 10:00 to 18:00 hr). Average values measured three times in each of 3 control
points are given below.

Table 21. Noise levels (daytime) measured in the study area

# Description Noise level and equivalent noise level, dBA
1 Kvavilnari Settlement 32.0
2 Tskaltsminda Village 36.0
3 Ureki 40.0
4 Magnetiti 32.0
5 Shekvetili 38.0

‘Shekvelxll

1

‘Kva\mnarx

Figure 32. Air quality and noise measurement points

The obtained results show that noise levels are significantly below permissible values®*. It
shoud be mentioned that traffic on the roads was low. During the summer season higher
noise levels are expected.

5.1.4. NATURAL BACKGROUND RADIATION

Background radiation of the investigated area was measured to check gamma-background
and detect uncontrolled radioactive sources if any. Measurements were done with
scintillation dosimeter & P }68-01, allowing to measure gamma-radiation current within O-

4 Sanitary Standards on Noise at Work Places, Residential and Public Buildings and Residential
Territories.
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10000 S-1 and exposition dose within -3 000 ¢ R/ hr . Me a sammeerddiatiora | ues o
were found to be within the range of 7-1 5 ¢ Rrhehwvalue is in the natural background limits

for the area (which in Poti and the area equated 8-1 5 ¢ R/ hundontrolléd aadioactive

sources and radioactive pollution were registered.

5.1.5. LANDFORM

The study area is located within the limits of Kolkheti lowland. The landform of the area is
flat. Geotechnologically it is a depression where a lot of surfacial origin terrigeneous matters
are accumulated. The main terrain types within the Kolkheti lowland are:
(a) the coastal dune strip, which follows the sea cost and consists of 1-3 m high and 30-
100 m wide sand dunes;
(b) alluvial lowland of the Rioni River, with flat, slightly westwards descended (0.0003-
0.0005) terrain and absolute altitudes of 0-18 m; and
(c) alluvial and alluvial-marine lowland with almost flat surface dissected by old river
beds and interfluve depressions, slightly outlined riverbeds and drainage canals.

Slope Map
Scale: 1:1 500 000

Legend
Settlement
~~— River

& Lake and Reservoirs

Slope (Degree)
T o-5
[ s5-15
I 15 -25 1

I 25-35 |
1
B 35-90 /L

Project area

Figure 33. Slope map
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The lowland is slightly descended towards the sea with average gradient of 0.0005. Its
western part is composed of wetland. The absolute altitudes vary from 10-18 m to 0-3 m from
the east to the west. Within the zone of boggy deposits, the terrain is composed of the peat
domes elevated above the wetland surface.

Many areas in Kolkheti Lowlands are prone to subsidence, which is exacerbated by human
activity, such as drainage of peatland and river impoundment. The subsidence rate of the
region varies from 2 to 6 mm per year. Subsiding cities like Poti and Batumi are facing
inundations by the sea already. In the section of interest subsidence is not observed.

For the area south to the Supsa River historically terrain uplift trend is observed. The strip
from Rioni city channel up to the environs of Maltakva, because of the deficit in sediments is
subject to wash-out. The wash away rate totals 4-5m/sec. Near Maltakva and farther up to
Grigoleti the cost is stable. Starting from Grigoleti to the Supsa River mouth, about 3-4km,
the coast is being washed away. Erosion rate equals 2-3m per year.

5.1.6. GEOMORPHOLOGY AND GEOLOGY

Geologically, most of Kolkheti lowland is built of Quaternary alluvial and fluvioglacial
sediments, derived from massifs of Eocene volcanics in the Anticaucasus and the complex
folds of the Main Caucasus Range.

Geotectonically, the area belongs to the Kolkheti sub-district of the western depression zone
of the Georgian Block. The geological structure of the district is represented by Quaternary
deposits - marine and continental accumulations. Marine sediments are met mainly in the
coastal zone and are overlaid with alluvial, proluvial and morass sediments. In east direction
these accumulations are substituted for continental faces. Alluvial sediments are met north of
the coastal area, while morass sediments are presented in the coastal strip of the Black Sea
and Rioni River lowland.

Marine sediments - Chaudian strata (Qlcd) lithology consists of grey clays, sandstones,
seldom conglomerates. In lowlands the upper part of the mentioned strata is composed of
dark and grey clays, sandstones with coarse grain sandy interlayers. Capacity of Chaudian
layers is raising in the east to west direction with a maximum in the outskirts of Poti. Lower
Euxinic layers overlay Chaudian strata and consist of sandy clays and fine grain sands.
Capacity attains 100 m and increases in the north to south and the east to west direction.
Uzunlar horizon in Poti city area is 6 m thick. Caragane layers are found in Paliastomi lake
environs. The stratum is composed of sandy clays and is 27 m thick. Upper Euxinic horizon
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is presented by grey and black clays and sands (Capacity 80-100m). Lower Black Sea
stratum is composed of clays, black sandy clays and pebbles (20-25m).

Continental sediments - Quaternary sediments (Q1-3) consist of pebble T boulders, sandy
clays and clay formations. In the east part of Kolkheti lowland pebble i boulders are
widespread. In sea direction these formations are dipping. They are covered with clayeys
and dismembered. Capacity i 10-70 m. At the same time, the rocks are substituted for sands
and clay formations. Similar pattern is characteristic for Paliastomi lake area (up to 70-80 m
depth). Dominating are sandy and clayey formations. Overall capacity of the Quaternary
sediments is 300 m and higher. Capacity raises from the periphery towards the central area
and in east to west direction, where capacity is changing in compliance with the structure of
pre-Quaternary sediments.

Modern alluvial sediments are widespread in the ravines of Supsa and Rioni rivers. 15-20 m
capacity pebbles, sands, clays, clayeys are met here. Upper Quaternary alluvial and alluvial
marine sediments are covered with morass lowland sediments composed of silt and sandy
clayey formations substituted with humus substances. Peat lenses and layers are formed.
The latter are met at 10-12 m depth.

Overall capacity of these sediments is 30-40 m. Modern alluvial-marine formations are
located along the littoral strip. Lithologically they are presented by medium and large grain
sands and pebbles, whereas in river confluences clayey small grain sands and clays are
met. The dunes are 3-4 m high. Frequent winds cause in land transition of dunes, their
surface is wavy. Dunes are wedging in marshes.

The geology of Kolkheti depression (Poti and Supsa area) is dominated by sedimentary
deposits from the Holocene period which are of lacustrine origin. These sediments form the
entire central part of the lowland and reach several hundred meters in thickness.
Lithologically, these formations consist of clays, silts and peat, whereas the underlying
strata include sands, silty sands and silts. The main founding strata of the structure are the
silts with occasional lenses of sand and peat.

65



getinra- gngm
auraasiudios

DETAILED DESIGN FOR THE CONSTRUCTION OF POTI\GRIGOLETI KOBULETI BYPASS. SECTION
OF INTERNATIONAL E-70 SENAKI-POTI (DETOUR)-SARPI (BORDER OF TURKISH REPUBLIC) ROAD

‘b 17 859 m EsNI . //}{|
3329m hlb ’,
Y5 ‘?Q ‘?'( Nmp {ﬁﬁ\ /
Rlnm2 S ..“6‘/&( Al

A=/ N Sudjunacy
\Yfﬁ\,—\\\
. N
I~ \

S
£
" E
3 24
I
2500 “3; (B e pm £ M
0 ® il - N
N1
-2500 /\-—%

-5000

Kib-br Ni ErvE2

K: Kib-br Kuwal Bt

N Neogene system (Ni-Miocene, N2-Pliocene in the geologic section): sandstone,
Ni I N> conglomerates

Georgian block and Gagra-Djava zone.Shallow water marine deposits: glauconit
Ko stones, bedded limestones (pelitomorplic, lithographic, crystalline, brecciated’
limestones, marls, in places--sheets and volcanic tuffs of alkalic basaltoids, tr
desites, trachytes and phonolites with intercalations and lenses of limestones ar
(Mtavari suite).

Adjara-Trialetian zone: volcanic breccias and lava sheets of calc-alkalic
andesite-basalts, rarely andesites with intercalations and lenses of limestones :
careous breccias
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hornblende-biotite and andesitic tuffs

Figure 34. Fragment of geological map of Georgia

5.1.7. LITHOLOGY

In the course of the design in order to obtain information of lithology in along the project
alignment 58 boreholes (including 27 i 15m deep, 22 i 30m deep and 4 i 40 m deep) and
52 pits were arranged, penetration tests carried out in 34 locations. (Maps with indication of
the survey points are given in Annex 2).
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The area is built of the by recent (Q4) contemporaneous alluvial marine, Holocene (sand
and silty sand) and Upper Quaternary Q3 new Euxine, beach and deltaic loose sediments.
Accumulation of the sediments in the area was conditioned by transgression and
regression processes. 30m to 100m stratum represent result of new Euxine regression,
the younger deposits (from 15-30m) are connected to Pontic and Colchic regressions;

whereas the upper layer Om to 15m

is related to Lazian transgression. Natural soil,

especially in the boundaries of the residential areas, is covered by 0.15-1.3m thick
technogenic soils (cobbles, gravel, sand). Clays are characterized by local distribution. In
addition to the soils mentioned above, several types of various density and grain size

sand is observed.

Lithological description of the study area is given below:

MIOCENE. Molasse deposits (Mm)

These deposits are formed by marine and
continental molasse: sandstones, clays and
conglomerates. On the slopes around 10 cm
thick sandstone with clay interlayers are
visible.

Lo e R RS S
Sandstones

QUATERNARY. Delta deposits (QD)

Represent the products of erosion and drift
from the hills. They are composed of gravel,
sands and silt. The lithological column
greenish grey muddy clay with interleaves
of vegetal rest, fine sands with gravel
interlayers have been observed.

Grey sand (BH-5).
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ATERNARY, I i

These formations are represented by
medium to fine grain sands with gravel,
forming coastal bars, due to the action of
the tides.

ATERNARY. Pal I i P

These deposits have formed in anoxic
conditions which favoured degradation
and conservation of organic matter. They
are represented mainly by peat. Peat and
moisture loving plants are spread on the
surface.

=

Peat, pit-8

QUATERNARY. Alluvial deposits (Qal)

These deposits are found in the fluvial
courses (such as the Rioni, Supsa and
Natanebi rivers). They are formed by
gravel, sands, silt and clays

£ b

~

Grey sand - the Supsa River.

Gravel - the bed and terraces of the
Natanebi River

UATERNARY. Alluvial fan depaosits
(QAF)

These deposits are formed by eroded
material carrying in from the surrounding
hills. They are represented by gravel,
sands, clay and silt. Depending on distance
from the source the size of particles
varies. The finest grain is material carried
in from the remote areas. The upper
stratum formed by greyish silty clays
overlays several tens of meters strong fine-
to medium- grain greyish sands.
Decimetre and/or centimetre thick layers
of shells are also observed.

Grey sand with broken shells from BH-1
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ATERNARY. Glaci it

The deposits are represented by gravel,
sand, clay and the silt, grey and brown
silty clays. Underlaid by a layer of coarse
to fine gravel with argillaceous matrix.
Beneath this gravel stratum greyish fine
sand, with interlayers of crumbled shells is
found.

Gravel and sand from BH-2.

ATERNARY. Vall ttom it
(QFB)

They are located inside narrow valleys,
located in the relief tertiary, next to the
coast. They are formed by sands, silt and
clays.

FILLS

Two types of fillings are distinguished:

x Infrastructure fillings (Fl). Corresponding to linear infrastructures like roads,

highways or railroads.

X Construction fillings (FC).

Corresponding to

those zones used for the

construction of buildings, esplanades, etc.

Groundwater levels in the project area ranges from 0.3 to 2.0 m depths.

Description of several geotechnical groups (Feasibility Study)

x Group QD

Lithology. The lithologic column of the delta deposits is characterized by the greenish grey
muddy clay presence with interleaves of vegetal rest. Underneath, the presence of fine
sands has been observed grey. Gravel interleaves have also been detected.

The geotechnical parameters of QDc are :

Particle Size Distribution #0,008) 70.2
Liquid Limit 53.2
Plastic Limit 27.9
Plasticity Index 25.4
Humidity (%) 66.9
Dry Density (T/m?) 1.5
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Organic Matter (%) 6.1
CBR (100% PN) 10.5
Unconfined Compression (kp/cm?) 3.4
Shear Strength ¢” (kp/cm?) 0.5
Shear Strength  (kp/cm?) 17
Shrinkage (%) 1.53
Cv (Oedometer) (cm?/s) 0.00073

The geotechnical parameters of QDs aret:

Particle Size Distribution (#0,008) 25.8
Liquid Limit 49.4
Plastic Limit 32.7
Plasticity Index 24
Humidity (%) 29.5
Dry Density (T/m®) 1.4
Organic Matter (%) 0.8
Unconfined Compression (kp/cm?) 2.7
Shear Strength ¢” (kp/cm?) 0.5
Shear Strength  (kp/cm?) 16.7
Shrinkage (%) 2
Cv (Oedometer) (cm?/s) 0.00035

x Group QG
Lithology. The materials that forme the slope deposits characterize by grey and brown silty
clays. Underneath, a layer of coarse to fine gravel is observed with enough argillaceous
matrix. Under gravel, there appear greyish fine sand, with interleaves of rest of shells.

The geotechnical parameters of QGc are:

Particle Size Distribution (#0,008) 92.1
Liquid Limit 57.2
Plastic Limit 27.7
Plasticity Index 29.5
Humidity (%) 48

Organic Matter (%) 4.4
CBR (100% PN) 14.2

The geotechnical parameters of QGs are:
Particle Size Distribution (#0,008) 20.2
Liquid Limit 34.7
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Plastic Limit 16.8
Plasticity Index 18.5
Humidity (%) 26.3
Dry Density (T/m?3) 15
Organic Matter (%) 0.1
CBR (100% PN) 28
Unconfined Compression (kp/cm?) 2.6
Shear Strength ¢” (kp/cm?) 0.4
Shear Strength  “ (kp/cm?) 17.3
Shrinkage (%) 2.4
Cv (Oedometer) (cm?/s) 0.0021

x Group QAF
Lithology. The deposits of alluvial fan are characterized by a superior layer, formed by
greyish silty clays. Underneath, it appears a thickness of fine-medium sands of greyish
colour of several tens of meters. Levels of shells of decimetre and centimetre thickness have
been observed.

The geotechnical parameters of QAF are:

Particle Size Distribution (#0,008) 31.9
Liquid Limit 44.7
Plastic Limit 25.2
Plasticity Index 19.5
Humidity (%) 22.3
Dry Density (T/m3) 1.5

Organic Matter (%)
CBR (100% PN)

Unconfined Compression (kp/cm?) 1.8
Shear Strength ¢” (kp/cm?) 0.4
Shear Strength  “ (kp/cm?) 125
Shrinkage (%) 2.1
Cv (Oedometer) (cm?/s) 0.00085

5.1.8. SOIL
Georgia is notable for diversity of soils. According to the features of soils, 3 different soil

areas, with sub-areas, zones and regions may be distinguished. The Western Georgia soils
are represented by:
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I. Sub-area of Intermountain Plains - Zone of podzol and swampy sails:

X
X
X

The region of swampy soils of the western lower part of the Kolkheti lowland;

The region of podzol and alluvial soils of Abkhazia-Samegrelo;

The region of podzol and alluvial soils of the eastern part of the Kolkheti plain
(Imereti);

The region of podzol and alluvial soils of the southern part of the Kolkheti plain
(Guria-Adjara).

II. Sub-area of the Greater Caucasus:
1. The zone of red and yellow soils of hilly foothills;

X
X

X
X

The region of yellow and humus-carbonate soils of the foothills of Abkhazia;

The region of yellow, red and humus-carbonate soils of the foothills of the southern
Abkhazia-Samegrelo;

The region of red soils of the Okriba depression;

The region of humus-carbonate soils of the Imereti hills.

2. The zone of mountain-forest soils:

X

X

The region of humus-carbonate soils of the karst-limestone belt of the southern slope
of the Greater Caucasus;

The region of mountain grey and podzol soils of the medium mountainous zone of the
western part of the Greater Caucasus;

The region of grey, podzol and humus-carbonate soils of Zemo Imereti and the
Surami ridge;

The region of humus-carbonate and forest grey soils of Racha-Lechkhumi.

3. The zone of mountain-meadow soils:

X

The region of mountain-meadow turfy, turf-peaty and primitive soils of the high
mountainous crystal massif of the western part of the Greater Caucasus (Abkhazia,
Svaneti);

The region of mountain-meadow soils of the Samegrelo-Racha ridges (Zemo Imereti).

lll. Sub-area of Transverse Ridges of the Southern Highlands - The zone of red and yellow
soils of hilly foothills:

X

The region of yellow, mountain grey and humus-carbonate of the northern slope of
the Meskheti ridge;

The region of red soils of hilly foothills of Adjara-Guria;

The region of mountain grey soils of the medium mountainous zone of the Meskheti
ridge;

The region of mountain grey soils of the medium mountainous zone of Adjara-Guria
and the Shavsheti ridge;

72



tinsa-
sctingeaums 2. <SS

DETAILED DESIGN FOR THE CONSTRUCTION OF POTI-GRIGOLETI-KOBULETI BYPASS. SECTION
OF INTERNATIONAL E-70 SENAKI-POTI (DETOUR)-SARPI (BORDER OF TURKISH REPUBLIC) ROAD

X The region of mountain-meadow turfy and turf-peaty soils of the high mountainous
zone of the Adjara-Imereti and Shavsheti ridges.

In the project area the soils are represented by Sub-area of intermountain plains i the region
of podzol and alluvial soils of the southern part of the Kolkheti Lowland (Guria-Adjara). In the
area of interest gleysols dominate, in narrow strip along the Supsa River T Eutric fluvisols are
present.

Gleysols (siltpog)
Eutric fuvisols
Gleysols (subtropigleyposzol soil )

Figure 35. Soil map

Gleysols (subtropic gley podzol soil) account for 1.8% (119.04ha) of the total area of
Georgia. Humus content is moderate. Moderate is content of hygroscopic water. Specific
weight is in 1.24-1.41 interval. Content of hydrolyzable nitrogen is moderate or low. Soils are
rich in absorbed phosphorus and poor in exchangeable potassium. Pollution with
radionuclides is often observed.

Gleysols (silty-bog) are typical for Kolkheti lowland. They account for 0.6% (417km?) of the
total area of Georgia. Are poor with total nitrogen, moderately or rich in hydrolysable

nitrogen, poor or moderately contain in phosphorus, poor in total and exchangeable
potassium. Pollution with radionuclides is often observed.
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Humus, pH 0
Ca+Mg, CaCo_

Humus, pH 0
Ca+Mg

Gleysols (subtropic gley podzol soil) Gleysols (silty-bog)

Figure 36. Soils in the project area

According to the suitability (source: Cadastre and land register project co-funded by KfwW) for
agriculture (crops such as citrus and tea) soil belongs to medium class.

The survey revealed that the topsoil in most of the areas is 0.3m thick.

Silty podzol soils are typical for the uplift areas of Kolkheti lowland. In Grigoleti, Maltakva and
towards the north, peat fen soils are registered. North and south to the Supsa delta, in the
narrow strip along the coastline, meadow sod sandy soils are present. Within the terraces of
the riverbeds alluvial soil dominates. All of the mentioned soils in flat areas are water
saturated or waterlogged.

Soil quality in the project area differs depending on location of the sampling point. In vicinity
to existing road (near Supsa crossing 1, Ureki-Magnetiti 2, Kobuleti bypass 3). Typical soil

quality data are given below.

Table 22. Soil quality data

SP-1 SP-2 SP -4 Allowable limit, mg/kg
Cu, mg/kg 40 35 40 2-50
Zn, mg/kg 170 100 130 10-300
Pb, mg/kg 50 30 26 0.1-20
Ni, mg/kg 30 30 30 1-100
Co, mg/kg 30 30 30 1-50
As, mg/kg 0.9 0.8 0.7 1-50

Except for the lead (Pb), concentration of other elements meet the requirements of
international standards. All values are within allowable limits. High lead content is believed to
be due to traffic related pollution.
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5.1.9. GEOHAZARDS

Natural disasters take place on quite a large scale in Georgia and with a high frequency of
recurrence due to the complex geological and geographical conditions in Georgia. The
frequency of natural disasters has increased in the recent past and this increase is
considered to be a consequence of the effects of global climate change as well as human
activities, such as deforestation, overgrazing of pastures, land use changes without proper
evaluation etc. In general information on geohazards is available from reference information.
For the area of interest flooding is the main hazard.

Kolkheti lowland and respectively the study area have negative tectonic movement (see
section 5.1.5.). Ingression of the sea caused by reduction and deficit of sediments introduced
by the rivers in to the Black Sea is also worth to mention.

Legend:

= State boundaries

m— Rivers

Il Lakesandreservoirs
Settlements

Landslide risk:

E veryhigh

Hl high
substantial
moderate
low
very low
no risk

Figure 37. Landslide, mudflow, drought, high wind speed, risk of avalanches
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