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Executive Summary
Background

The modernization of road section-3 of 6.6 km from Phonichala to Rustavi forms a part of Thilisi-
Rustavi Highway with a total length of 17.1 km is one of the components /sub-projects identified
for reconstruction. The Municipal Development Fund of Georgia (MDF) is the project executing,
implementing and disbursing agency. The MDF is the Employer and acts on behalf of the
municipality and the Road Department of Georgia. The project will focus on the improvement of
the existing transport services linking Thilisi to Rustavi. The Project includes targeted measures
and specific facilities such as provision of interchanges, road widening, bus stops, road marking,
revetment, stabilization treatment of sanitary area, footbridge or underpass to ensure a quick,
safe and reliable bus services and guarantee proper physical connection with metro network at
the entrance of the city.

The national consulting firm (foundation) WEG has been engaged by DOHWA Engineering co.,
Ltd/Transproject Ltd to prepare and deliver the IEE for Thilisi-Phonichala Project to MDF.

Scope of Report

The IEE demonstrates and describes the need for this Project. The IEE details the Project
concept design, proposed method of delivery and proposed location of the Project. This IEE
considers the technical constraints of the Project and by doing so presents the potential positive
and negative social and environmental impacts that may result from its implementation.

This IEE presents the following:

» Introduction and assessment methodology;

» Project Description

» Legal requirements;

= Description of existing environment:

= Socioeconomic condition

= Considered Project alternatives;

= An assessment of potential impacts as a result of the Project:
*» Proposed mitigation and environmental management plan;
»= Environmental Monitoring Program

= Public consultation;

» Grievance Redress Mechanism

= Conclusions and recommendations
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Objectives

This Initial Environmental Examination (IEE) has been prepared as part of the ADB supports
(ADB Loan 2655-GEO) in undertaking the feasibility/design of the Engineering, Procurement,
Construction Management and Supervision of the Modernization of Thilisi-Phonichala Section.
Further, this existing road continues towards the Thilisi-Red Bridge (Azerbaijani Border) Road
up to 17.1 km as end of the Project.

The objective of the study is to help the Government prepare and implement an efficient, safe
and sustainable transport network, in accordance with international environmental safeguards.

Project Description

This IEE Report is prepared for Section 3. Section 3: Phonichala - Rustavi has 6.7km long
length of road alignment on the Project. Thilisi-Ponichala section of the project alignment is
entirety located in Gardabani district, Alignment of project road mainly coincides with the
alignment of the existing road Thilisi-Red Bridge. Radii of horizontal and vertical curves,
longitudinal and transverse slopes, superelevations correspond to highway parameters
according to the Terms of Reference. Design road axis passes on the right shoulder of the
existing road. It will be considered upgrading the existing section of the road between the
settlement of Phonichala and Rustavi. The existing 2 lanes road will be upgraded to 4 lanes.
The width of each lane is 3.75m. The central barrier has 6m width and no sidewalk on this
section. Pavement is of concrete. The project will require filling of the existing channel passing
in parallel with the road and construction of a new channel nearby. The new road infrastructure
includes one bridge over the new design channel and 2 bridges at interchange and 3
interchanges. Construction of the infrastructure will entail acquisition of additional private land
and will affect private structures and businesses somewhat. Besides, construction of the road
will require replacement of the existing utilities and communication infrastructures either.

In addition, the project’s special focus will also be given to the improvement of the express bus
services linking Thilisi to Rustavi, with specific facilities such as bus stops, road marking,
footbridge or underpass will be developed to ensure a quick, safe and reliable bus services and
guarantee proper physical connection with metro network at the entrance of the city.

Government Policies and Legislation, ADB SPS

The Annex 1, presents detail description of the environmental legal framework and
administrative structure in Georgia including environmental regulations, measures required and
indicates the institutions at the local and national levels responsible for issuing permits, licenses,
and enforcing compliance with environmental standards. ADB safeguard requirements;
screening and categorization of projects. This Section also provides public consultation
procedures; procedure for official submission of EIA/IEE, Rules for construction projects by
Government Ministries etc. In addition, information on relevant agencies such as, Road
Department, Ministry of Environmental protection, and Ministry of Economy and Sustainable
Development are assembled as well.
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Summary of Findings

This IEE study has identified that there is the potential for both positive and negative
environmental and social impacts to occur as a result of the Project. The IEE has determined
that comprehensive and effective management and mitigation measures are feasible to be
implemented through all delivery phases of the Project. Such measures could feasibly mitigate
potentially negative impacts and enhance the identified potential positive benefits. Key potential
negative impacts identified in this IEE if unmitigated include:

» |mpacts to environments are possible from the accidental spillage, leakage or improper
management of hazardous substances such as fuels or oils;

= Wastes generated by the accommodation of personnel living and working on site could
pollute nearby environments if improperly managed;

* Noise from project construction activities may affect local people or nearby fauna

= Ecological impact is mainly related with the need of cutting trees along the road widening
zone (mostly artificial greenery plantations are to be felled, although some smaller
patches of natural vegetation and some individuals of red data species could be
affected).

The identified potential negative impacts are likely to be able to be minimized and managed
effectively with the implementation of the measures detailed in the Environmental Management
Plan.

Potentially positive impacts that could result from the Project include, safe driving conditions for
transit motor transport flows and local residents and higher carrying capacity of the road. The
design road is also very much important for the socio-economic development of the population
of Kvemo Kartli region, particularly for the population and industries in the city of Rustavi and
Gardabani region. Many of 120,000 residents of Rustavi work or study in Thilisi.

In addition, the modernization of Thilisi-Red Bridge (Azerbaijani border) road will allow
transporting the passengers and various goods to Baku, the capital of Azerbaijan through the
improved and modern road. This road will also make Thilisi and Georgian Black Sea resorts and
ports more accessible to the population of Azerbaijan.

The community consultation field work resulted in engagement with a large number of
stakeholders, across a broad range of socio-economic groups. The main results of this
consultation showed that the community is supportive of the proposed Project and perceived
benefits of the Project by increasing business and local employment opportunities.

The detailed Resettlement Action Plan is under preparation. At this stage, it can be
summarized, that this project will affect as minimum 164 households: 131 AHs are affected
directly and 33 are the employees losing their jobs. Project impact is related to permanent take
of 132 private land plots with total area of 98580 sgm. Out of this amount 30 are legalizable and
102 with full registration. No crops are cultivated on the affected commercial land plots.
Acquisition of only 5 land plots is associated with losses of 54 productive trees. The main impact
is related to the loss of structures and businesses. In total 4 major structures and some ancillary
facilities will be destroyed, including 1 car washing station, 3 petrol filling stations. 6 legal
entities will suffer in terms of business impacts: permanent loss of business facilities According
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to the ADB SPS 2009 this sub-project is thus classified as of category A and needs the
preparation of a Land Acquisition and Resettlement Plan (LARP).

Results of this IEE suggest that the proposed Project is likely to be able to proceed without
resulting in any negative significant impacts to physical, biological, or socio-economic
environments occurring, if appropriate management measures are implemented. As such, the
Project will have overall beneficial impact as well as some minor negative impacts that will be
carefully monitored and adequately mitigated. Therefore, the completion of this IEE fully meets
the MoE and ADB requirements and submitted to MoE to obtain Environmental Impact Permit.
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1. INTRODUCTION

1.1 Background

1. The Government of Georgia signed a loan agreement of USD 85 million with the Asian
Development Bank (ADB) under a MFF to implement the Sustainable Urban Transport
Investment Program-Project-1. The modernization of road section-3 of 6.1 km from
Phonichalato Rustavi forms a part of Thilisi-Rustavi Highway with a total length of 17.1 km is
one of the components /sub-projects identified for reconstruction. The Municipal Development
Fund of Georgia (MDFG) is the project executing, implementing and disbursing agency. The
MDFG is the Employer and acts on behalf of the municipality and the Road Department of
Georgia. The objective of the Project is to develop an efficient, affordable, and environmentally
sustainable transportation system that forms a part of the south-east route of the country.

2. The project will focus on the improvement of the existing transport services linking Rustavi to
Thilisi. The Project targeted measures and specific facilities such as provision of interchanges,
road widening, bus stops, road marking, footbridge or underpass included to ensure a quick,
safe and reliable bus services and guarantee proper physical connection with metro network at
the entrance of the city. The Program was developed as the Government’s response to the
transportation problems in urban areas, which include large traffic volumes between Tbilisi and
Rustavi route causing increasing delays, as a result of previous under-investment in
infrastructure maintenance and expansion.

1.2 Objectives

3. This Initial Environmental Examination (IEE) has been prepared for Section-3, as part of the
ADB supports (ADB Loan 2655-GEQ) in undertaking the feasibility/design of the Engineering,
Procurement, Construction Management and Supervision of the overall Modernization of Tbilisi-
Rustavi Section of the Tbilisi-Red Bridge (Azerbaijani Border) Road of 17.1 km. The objective of
the study is to help the Government prepare and implement an efficient, safe and sustainable
transport network, in accordance with international environmental safeguards.

4. In addition, the IEE aims to identify the likely impacts, both positive and negative and assess
the impacts on the environment of the proposed intervention undertaken by the MDF. The basic
objective is to ensure that nobody is made worse off as a result of such development. The
overall aim is to ensure that the proposed project is environmentally sound and sustainable
following the international requirements laid out in United Nations Framework Convention on
Climate Change to which Georgia is a signatory (Ref: Short List of the Ratified Conventions in
Section 1.2.4 of Volume-II).

1.3 Methodology for IEE

5. This IEE follows the methodology outlined in the ADB Guidelines; ADB Safeguard Policy
Statement, June 2009 (SPS 2009) and environmental Laws of the Government of Georgia. The
experiences of other studies in preparing IEE documentation for transport sector have also
been reviewed. This IEE is prepared based on review of detailed design, collection of primary,
secondary data and information, field visit, discussions with the MDF and Environment
Department, and stakeholder consultations.

6. This report covers the description of existing environmental conditions, assessment of
environmental impacts of proposed road project, recommended management and mitigation
measures and monitoring of selected parameters. The environmental impact was considered for
activities during pre-construction, construction and operation phases of the Project. The scope
of the IEE covers the natural and human environment, their interaction and any induced change
brought about by the road construction/reconstruction activities.
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7. Further, various environmental activities were carried out at the project feasibility and
planning stages. Sector experts conducted both office studies and field investigations and on-
site assessment of the environmental condition. A full set of the required environmental and
social information has been collected. The National Environmental Agency took samples of
surface water, soil and ambient air and analyzed them. The design team checked the
background noise and radiation along the entire alignment for the proposed route. Emission
impacts of the traffic were analyzed using licensed software “Ecolog — Magistral”.

8. Sensitive environmental and social receptors were analyzed in the project area and the
results of the analysis were considered in design and planning of mitigation measures. The land
acquisition and resettlement issues are submitted as a separate document — Resettlement
Action Plan. Mitigation measures were integrated within the Environmental Management and
Monitoring Plan

9. The IEE document is structured as main text and annexes. The main body of the text
provides concise and logical description of the environmental condition, sensitive receptors,
potential environmental impacts and relevant mitigation measures, integrated in the
Environmental Management Plan (EMP). The annexes provide more detailed information
regarding particular issues, like: the report of the he National Environmental Agency on the
environmental pollution (water, soil and ambient air), the results of traffic pollution modeling.

10. However, the data from the following disciplines were also reviewed and incorporated in to
the IEE study.

Engineering

Hydrology

Ground water

Public Health

Land Acquisition and Resettlement

11. Thanks should be acknowledged to the MDF, concerned agencies, field level personnel,
and local people who assisted in the studies.

2. DESCRIPTION OF THE PROJECT

2.1 Overview

12. The proposed Project is an Investment Program under MFF for the SUTIP-P1. The
interventions considered under this Tranche include road shoulder improvement, road widening
for development of 4 or 6" lanes from existing 2 lanes, pavement strengthening, drainage
improvement, construction of new bridges/railway bridges, retaining walls, interchanges,
overpass and underpasses for easy crossing of the local people and animals. The length of
17.1 km is divided into 3 sections. As such, Section-1 starts from 0.0 to 4.0 km; Section-2 from
4.0 to 10.5km? and Sectin-3 is 10.5 to 17.1km. This IEE is developed for 6.6km length Section-3
from Phonichala to Rustavi.

13. In addition, the project’s special focus will also be given to the improvement of the express
bus services linking Rustavi to Thbilisi, with specific facilities such as bus stops, road marking,

' The section 1 (km 0 — 4) will be widened from 2 current lanes to 6 lanes, while sections 2 and 3 will be
reconstructed into 4 lane road.

2Under the Subproject 2 (Phonichala subproject) currently several alternative options are considered: the first variant
envisages the upgrading of the existing road from 2 lane to 4 lane and other 3 options consider construction of 4 lane
road with alternative alignments. For all of these alternative options the starting point is KM 4.0 of the existing road,
and the end point is KM 11.

e n
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footbridge or underpass will be developed to ensure a quick, safe and reliable bus services and
guarantee proper physical connection with metro network at the entrance of the city.

2.2 Type and Category of Project

14. This is a road upgrading project from 2 lanes to 4 lanes. This reconstruction is to meet four
lane Georgian design standard within the existing right-of-way (RoW) and categorized by ADB
as Environment Category B since some adverse issues of lesser degree are involved with it for
environmental assessment and therefore, an IEE is prepared.

2.3 Need for Project

15. Georgia's geographical location positions the country at the center of both East-West (the
Black and Caspian Seas) and North-South (between Russia and Turkey) transit routes. Trade
with neighboring countries is an important feature of the Georgian economy and estimated to be
worth more than US$2 billion. The Government of Georgia (which assumed office after the
Rose Revolution in 2002) made it a key priority to rehabilitate transport, energy and rural
infrastructure, which had deteriorated significantly since 1990. Recognizing the importance of
infrastructure to the sustainable economic development of the country, the Government has
managed to substantially increase investments in these sectors.

16. One of the Government’s priorities has been to develop Georgia’s competitiveness as a
transit country by improving its East-West Transport Corridor and this is recognized in the
National Development Plan. In the years 2003-2004 Louis Berger and Transprojekt Roads
Survey and Design Institute of Georgia prepared a TACIS funded study on Rehabilitation of
Caucasian Roads. This provided a significant amount of data for the existing roads and an
improvement strategy with additional by-pass options to relieve traffic volumes and congestion
in the urban areas through which the existing main highway still passed.

17. By now, the construction of some sections (Tbilisi-Agaiani, Agaiani-lgoeti, Igoeti-Gori) of the
Eurasian corridor (E-60 highway) highway is accomplished and the construction of Kobuleti
bypass is underway. At the same time, the modernization projects of other sections of the road
are being developed.

18. International road Tbilisi-Red Bridge (Azerbaijan border) is an integral part of TRACECA
Transport Corridor. The road links Georgia with Azerbaijan as well as with Europe and Asia.
The modernization of Tbhilisi-Red Bridge (Azerbaijani border) road allows transporting the
passengers and various goods to Baku, the capital of Azerbaijan through the improved and
modern road. This road will also make Thbilisi and Georgian Black Sea resorts and ports more
accessible to the population of Azerbaijan. Tbilisi-Rustavi design freeway envisaged by the
present project is a part of Tbilisi-Red Bridge road.

19. The design Thbilisi-Rustavi section of Tbilisi-Red Bridge (Azerbaijani border highway) road
links the capital of Georgia with the major industrial and administrative center Rustavi and the
district center Gardabani. Rustavi with its population of 120 thousand people is the main
satellite city of Thilisi megalopolis. Thus, the travel between Rustavi and Thilisi is intense. This
is natural if considering that many Rustavi inhabitants commute on daily basis towards Thbilisi to
work or study. The existing 2-lane highway (one in each direction) has not enough capacity to
carry the whole traffic entering or exiting Thilisi at peak hours.

20. According to the data of the Road Department of the Ministry of Regional Development and
Infrastructure of Georgia (hereinafter referred to as “The RD”), the given section of the design
road is overloaded, with the traffic intensity exceeding 14.000 vehicles a day, while the
maximum carrying capacity of the existing road is 7.000 vehicles a day. The overloaded traffic
often causes traffic jams creating major discomfort for the passengers. In addition, the
increased amount of fuel used leads to the increased proportion of emission of products of

e N
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combustion in the atmospheric air and deterioration of the atmospheric air quality in the
adjacent settled areas.

21. Technical parameters of the existing road do not meet safety requirements, resulting in
frequent accidents leading to injuries and human toll as well as economic loss. Sharp increase
in the traffic intensity in terms of improper conditions of the road infrastructure often leads to car
accidents. In this context, the Georgian Government has decided to improve the capacity of
Thilisi-Rustavi link by upgrading the road into a freeway.

22. After the further sections of the road are designed and constructed, the capital of Georgia
will be linked to Azerbaijan and its capital Baku through the modern road meeting the
international standards. This road will be used to comfortably transport the cargo and
passengers to Thilisi and Black Sea ports. The design road is also very much important for the
social-economic development of the population of KvemoKartli region, particularly for the
population and industries in the city of Rustavi and Gardabani region.

2.4 Location

23. Thilisi-Rustavi road is located in Thbilisi and Gardabani district. The length of the design
Thilisi-Rustavi road is 17.1km. Generally, the aim of the project was to lay the road along the
route recommended by the Feasibility Study Report; however, rerouting of some sections
turned out to be necessary, in particular:

24. Section 3: Phonichala - Rustavihas 6.7km long length of road alignment on the
Project. Thilisi-Ponichala section of the project alignment is entirety located in Gardabani
district, Alignment of project road mainly coincides with the alignment of the existing road Thilisi-
Red Bridge. Radii of horizontal and vertical curves, longitudinal and transverse slopes,
superelevations correspond to highway parameters according to the Terms of
Reference.Design road axis passes on the right shoulder of the existing road.lt will be
considered upgrading the existing section of the road between the settlement of Phonichala and
Rustavi. The existing 2 lanes road will be upgraded to 4 lanes. The width of each lane is 3.75m.
The central barrier has 6m width and no sidewalk on this section. Pavement is of concrete. The
project will require filling of the existing channel passing in parallel with the road and
construction of a new channel nearby. The new road infrastructure includes one bridge over the
new design channel and 2 bridges at interchange and 3 interchanges. Construction of the
infrastructure will entail acquisition of additional private land and will affect private structures
and businesses somewhat. Besides, construction of the road will require replacement of the
existing utilities and communication infrastructures either.

Table 2.1: Description of Section-3

Lane/ Width of cross

. Civil works items Remark
section

Item Length

Interchange : 3EA

Section 3 6.6 Km 4 lanes/ 28.5m Bridge : 3EA
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Loan25655-GEOQ: Engineering,Procurement, Construction Management and Supervision
Modernization of Tbilisi-Rustavi Section of the Tbilisi-Red bridge (Azerbaijani Border) Road

2.5 Proposed Schedule for Implementation
25. The Project is scheduled for implementation over a period of 17 months, starting in 2012.

2.6 Design Criteria and Parameters

Application of standard

26. Design loads— Georgian National Standards, TEM and SNIP

Bridges and overpasses —Georgian National Road Design Standards
—Georgian Seismic Standards
—-SNIP

Traffic safety conditions - in accordance with TEM and SNIP standards.

Construction of 6-lane road in Thilisi and 4-lane road after Tbilisi until Rustravi is envisaged in

the design. Technical parameters adopted for the section Ponichala-Rustavi:

) Design speed — 120 km/hr;

Maximum longitudinal slope — 1.7%;

Minimum convex curve — 40 000 m;

Minimum concaved curve — 40 000 m;

Crossfall — 2%;

Number of traffic lanes - 4X3.75 m;

Width of roadway — 28.5-45.5 m;

Width of carriageway — 2X7.5 m;

Width of lane - 3.75 m;

Width of paved shoulders - 3.0 m;

Width of dividing strip - 4.0-17.0 m;

Roadside - 0.75 m.

Roadway

27. Width of roadway adopted in the design for the road section Ponichala-Rustavi is 28.5-
45.5m.

Width of dividing strip is adopted 4.0-17.0 m. Widening of dividing strip starts from PK 141+00,
reaches its peak under the existing overpass at PK 145+60 and ends at PK150+50.

Width of paved shoulders is 3.0 m.

Width of unpaved shoulders is 0.75 m.

Fill slope adopted is 1:1.5.

Cut slope adopted is 1:1.5.

Volumes of earthworks are calculated according to the design cross profile.

28. Widths of main lanes, paved shoulders and roadside are shown on the cross-sections,
however widths of acceleration-deceleration lanes to be constructed at junctions and
interchanges are not shown (see in a separate Table).
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Loan25655-GEOQ: Engineering,Procurement, Construction Management and Supervision
Modernization of Tbilisi-Rustavi Section of the Tbilisi-Red bridge (Azerbaijani Border) Road

2.7 Road Pavement Structure

29. Road pavement structure is designed considering technical and economic parameters and
based on the following data:

o Traffic flow;
. Reliability factor;
o Service life.

30. Corresponding works for determining traffic flow were carried out, as well as expected
future traffic flows for each year of the study were determined. Traffic loads are based on the
expected traffic flows. Design reliability ensures good performance of pavement for the design
period based on calculations of the expected traffic flows.

31. Design reliability of pavement is calculated for both traffic flows and service life, thus
ensuring reliability means uninterrupted performance of pavement for the period of service life.
Design service life of pavement structure is at least 20 years.

32. Both rigid and non-rigid pavement alternatives were studied whilst selecting the road
pavement structure. Comparison of pavement alternatives identifies that rigid pavement has
some advantages over non-rigid pavement. However, within the limits of Tbilisi application of
non-rigid pavement has the advantage as in case laying of utilities is required, cutting out the
rigid pavement and its re-paving shall be complicated. Considering the above-mentioned, non-
rigid pavement was applied on the section Thbilisi-Ponichala, whilst rigid pavement shall be
applied on the section Ponichala-Rustavi.

Table 2.2Rigid Pavement Structure : Pavement Layers and Thickness

SI. Thickness of pavement
Pavement Layers
No layers, mm
1 2 3
1 | Cement concrete (pavement) 280
2 | Crushed aggregates (base course) 250
3 | Sand and gravel mix (sub-base) 300

Section 3 — Concrete pavement

Base-cruched aggregates(0-40mm), 25cm thick

Sub base-sand and gravel, 30cm thick




Loan25655-GEOQ: Engineering,Procurement, Construction Management and Supervision
Modernization of Tbilisi-Rustavi Section of the Tbilisi-Red bridge (Azerbaijani Border) Road

2.8 ENGINEERING STRUCTURES
Junctions and intersections
33. Construction of grade separate junctions and intersections is stipulated in the design:

Interchange N2 on the road section Ponichala-Rustavi
Interchange N2 shall be constructed at PK 128+20. The interchange envisages junction of U-
turn and local approach roads with the motorway.

Reconstruction of Interchange N3

34. Reconstruction of the existing interchange N3 at PK 145+58 is envisaged in the design.
The interchange was constructed at the intersection of international road Tbilisi-Red Bridge with
Thilisi by pass road.

Interchange N4
35. Interchange N4 shall be constructed at PK 167+50 at the intersection of approach road to
Rustavi and Thbilisi-Red Bridge road.

Parameters used for two-way traffic on interchanges:
Width of traffic lane — 3.5 m;
Width of paved shoulder — 1.0-2.0 m;

Width of unpaved shoulder — 0.75 m.
Parameters used for one-way traffic on ramps:

Width of traffic lane — 4 m;
Width of paved shoulder — 1.0-2.0 m;

Width of unpaved shoulder — 0.75 m.
Parameters used on ramps of interchanges:

Design speed — 40 km/hr;

Minimum radius in plan — 50 m;
Maximum longitudinal slope — 5%;
Minimum convex radius — 1000 m;
Minimum concaved radius — 850 m.

Bridges
List of Bridges in the section-3
. Station(km) Overall Geometry
Bridge Bridge Name Superstructure
ID # Begg‘“'” End Type Length | Width | Skew
Pre-stressed
Br 04 |12+528.34|12+568.66 BR. 4 reinforced concrete|  40.32 31.60
beams, L=33m
Pre-stressed
Br 05 |12+899.84|12+940.16/ BR.5(Underpass) |reinforced concrete|  40.32 28.0
beams, L=33m
Pre-stressed
Br 06 16+750 BR. 1 (Overpass) reinforced concrete|  139.97 19.84 30°
beams, L=33m
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Loan25655-GEOQ: Engineering,Procurement, Construction Management and Supervision

Modernization of Tbilisi-Rustavi Section of the Thilisi-Red bridge (Azerbaijani Border) Road
Superstructure
36. Pre-stressed reinforced concrete beams, length L=33m are applied in superstructure of
bridges. Beams are united in the cross-section by means of longitudinal reinforce concrete
seam.
Superstructure is strengthened by means of cast in situ reinforced concrete slab h-10 cm,
constructed directly on beams. The slab operates together with superstructure beams. It also
has the function of leveling layer under the asphalt layer.

37. There are 8, 9 and 11 beams in the cross-section. Bridge spans are united in one
continuous temperature system (4 spans at most) for more effective live load performance and
for the improved ride comfort. Thickness of asphalt concrete pavement on carriageway is h-7
cm. The bridges has sidewalks for maintenance. Abutment cones located along the reinforced
concrete barriers represent the drainage system on bridge. Open spillway into the cones takes
place when the cross-fall is 2.0%, then water happens under the superstructure, into the
longitudinal culvert and on into treatment facilities.

Superstructure is based on rubber bearing parts, which are calculated to reduce seismic impact
of 8 points earthquake (bearing parts are adopted in accordance with the typical design
decision).

Structure of railing shall be of steel section. Barriers are of cast in situ reinforced concrete.
Movement joints are with rubber compensators (acceptable in seismic regions).

Piers

38. Structure of piers is similar for each bridge. Columns based on raft foundation with cast in
situ concrete bored piles were adopted as piers (11 piles).

Pier body consists of 3, 4 reinforced concrete ellipse-shaped columns with reinforced concrete
cross-beams based on them, with maximum console length 3.6 m. Stops against seismicity
shall be constructed on cross-beams.

39..Abutments are of one types that type is adopted for the approaches with high fills- it's a
structure of 4 columns based on raft foundation with cast in situ concrete bored piles (cross-
section of columns on abutments is identical to that of piers). Reinforced concrete cross-beams,
wing-walls and end-walls are constructed on columns in accordance with the design. Reinforced
concrete parapets shall be constructed on wingwalls.

40..For foundation of substructures, cast-in-place bored pile with reinforced concrete was
adopted due to local field condition, environment effect, supply of materials and etc. The
diameter of bored pile is 1.0m for all bridges.

Concrete bored piles are constructed by Reverse Circular Drilling (RCD) method. Drilling into
ground is reached until the design depth or foundation bearing layer. After the hole is then
cleaned, steel reinforcement cage is placed into the hole and then pour concrete into the hole
until cut-off level of the pile designed.

29 Utility Relocation

41. The Consultant have been in contact with a number of Utility companies which on the
project area and had quite a few times of meetings for the utilities relocation works. The
Consultant has been under preparation of utility relocation design for the project site area.

Table 9.1: List of Utility companies & utilities relocation design companies on Project area

No NEWID @l Utility Type | Descriptionof Utility Relocation
company
KazTransG Existing ®530 Gas pipes cross Highway atSTA.
1 Gas
az 11+800
Oil and Existing ® 42/46 inches BTC pipes from
2 |BP gas designed level is 1.85m at Highway STA.
pipelines 13+584.20
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Existing ® 42 inches SCP pipes from designed
level is 3.535m at Highway STA. 13+595.70
3 |ewp \S/\lﬁatelr and Existing ®800 Water pipes along track Highway
PPl from STA. 10+500 to STA. 17+200
sewage
.| Power Existing 6KV cables along track Highway from
4 |JSCTelasi | o oy STA. 10+500 to STA. 17+200
Existing 11m concrete transmission towers track
ENERGO- Power Highway from STA. 12+702 to STA. 16+831
5 | PRO transmissi | Existing 9m concrete transmission towers track
Georgia on lines Highway from STA. 11+565 to STA.
16+831
SINATLIS
QALAQI
LTD and Existing lighting poles track Highway from STA.
6 relevant Electric 0+000 to STA.4+000
organization | poles Existing lighting poles track Highway from STA.
s in Rustavi 11+400 to STA.17+100
and
Gardabani
7 Caucasus Internet Existing internetlines track Highway from STA.
Online 10+500 to STA. 17+200
Silknet Ianr;[grnet Existing internet and telephone lines track
8 Highway from STA. 10+500 to STA. 17+200
telephone
AkhaliKsele Telephone Existing telephone lines track Highway from STA.
9 |bi P 10+500 to STA. 17+200
Existing internet and telephone lines track
10| CGC Cables | Lighway from STA. 10+500 to STA. 17+200
Existing cables track Highway from STA. 10+500
11 | FOPTNET | Cables to STA. 17+200
Existing cables track Highway from STA. 10+500
12 | Deltacom Cables to STA. 17+200

Road Furniture and Equipment

Traffic regulations and safety

42. Construction of dividing strip, installation of road signs, pavement marking, installation of
guide posts and steel guardrails shall be done under the present project to ensure traffic
regulations and safety.

Road signs

43. Installation of standard llI-type size road signs is envisaged in the design to ensure traffic
safety on Thilisi-Rustavi road PK 105+00-PK 171+00 (Ponichala-Rustavi). Installation of road
signs shall be done according to the requirements of GOST 10807-78, GOST 17918-80,

ISO/ES, ASTM standards.
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Frames of standard road signs are constructed from steel profiles galvanized with zinc,
thickness 1.2mm. Road signs of individual design are constructed from aluminum profile with
aluminum frame.

44. The images shall be applied on plates with light-reflecting film of ,3M* engineering-prism
type, using appliqué method with cutting on plotters in advance. The film shall meet technical
requirements of ASTM, EN 12899 standards.
Standard - 86 units;
Of individual design - 19 units.
45. Installation of lI-type size road signs on subsidiary (junctions, intersections) roads is
stipulated under the present design. Standard road signs and road signs of individual design shall
be installed on shoulders on condition that the distance between the edge of the sign and the
edge of carriageway should be at least 0.5m. Total number of signs to be installed on subsidiary
roads is:
Standard ll-type size - 149 units;
Individual — 2 units.
The road signs shall be installed on special berms outside the road bed. Standard road signs
shall be fixed on steel posts, diameter 76-102 mm, thickness of wall 4 mm.
¢« 76 mm — 89 units;
« 102 mm — 45 units.

46. Plates of road signs of individual design shall be fixed on steel structures (three posts) and
on full-frame structures.

- Steel full-frame structure - 6 units;

- Steel three-post structure - 9 units.

Carriageway Marking
47. Horizontal line marking of carriageway shall be carried out with two-component structural
plastic with light reflecting glass balls, thickness 2 mm (to meet technical requirements of ISO
9001, EN 1423, EN 1424, BAST (German standards).
Design includes:
- Continuous lines (1.1) width 100-150 mm — 671.5 m?
- Continuous lines of side marking (1.2), width 100-150 mm — 7191.2 m?
- Double continuous lines (1.3) width 150-150 mm - 150 m?
- Broken lines, (1.5) ratio 1:3, width 100-150 mm— 1046.5 m?
- Broken lines, (1.6) ratio 3:1, width 100-150 mm — 27.3 m?
- Marking of cross-road, broken lines, (1.7) l1=l width 100mm — 40.1 m?
- Broken lines, (1.8) Izl width 200-400 mm, [1=1.0m, 1,-3.0 m — 674.1 m?
- Marking 1.13, 1.13, 1.16.1; 1.16.2; 1.16.3, 1.20 —1172.5 m?
- Marking 1.18 length of arrow 5.0 m-7.5m-1771.3 m
- Marking 1.19 length of arrow 5.0 m-7. 5m 270.1 m?
Total horizontal line marking — 13029.6 m?,

Road Barriers

48. Road fencing shall be constructed from steel guardrails (cinolalpol covered) f-3 in
accordance with requirements of standards GOST 23457-86, GOST 26804-86 and EN 1317.
Total length for section 1 and 3 is 9188 L.m. Design envisages installation of plastic guide
(signal) posts on shoulders - 722 units, plastic guide (signal) posts on marking line - 1004 units,
reinforced concrete barriers on the dividing strip - 19639 linear m, concrete parapets of special
profile — 64 units. Location of road signs, pavement marking, fencing and plastic guide (signal)
posts is given on corresponding drawings. Details of road signs, pavement marking, barriers
and plastic guide (signal) posts are given on corresponding schemes. The activities and
decisions adopted in the design ensure proper traffic regulations and safety.

Sidewalks, Bus $tops and Shelters
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49. Sidewalks are not constructed for the section 3, as the whole alignment is out of Tbilisi and
Rustavi cities and serve as connecting highway.

Bust stops with acceleration-deceleration lanes shall be constructed on Ponichala-Rustavi road
section. Construction of shelters and footbridges on both sides of the road is envisaged in the
design at PK 114+56 and PK 137+31.

Construction works

Preparatory works

50. During the road construction, the existing utilities and communications infrastructure, such as
water supply and sewarege pipes, power lines, optical-fiber cables, etc., will be necessary to
relocate. The utilities subject for relocation were listed above.

51. Prior to starting the road construction works, the project envisages the accomplishment of the
preparatory works.

The preparatory works include:

Fixing of road layout and construction corridor - 6.7 km

Relocation of the utilities

Tree felling - about 400 trees

Felling and digging out of bushes - 1,4 ha

Disassembly of the existing buildings and premises and all related works

Freeing the building site for the road construction off archeological remnants.

52. The project also envisages giving out the compensations for land plots, premises and
plantations within the ROW (comlte implementation of the LARP).

Earthworks

53. Fill volume —285,080 m°.

Cut volume - 114820 m®

Spoil to be disposed —95,330 m®

Filling materials to be transported from quarries and borrow pits for arrangement of the
embankments - 285,080 m®

54. The volumes of earthwork according to the kilometers and types of treatment are given in the
kilometer-based spreadsheets of earthworks.

55. The project envisages scattering and leveling of the vegetation ground layer over the fill slope
and seeding perennial grass.

Blasting works
56. No blasting works are envisaged during the construction of Tbhilisi-Ponichala section of Thilisi-
Rustavi road.

Removing the topsoil
57. Prior to making the subgrade, the project envisages cutting the humus soil layer for 15 cm
from km19,490m? in total and further using it to seed perennial grass over the fill slope.

Waste Generation

58. Various wastes will be produced throughout the construction process. The main waste
producing areas are: construction sites and construction camps. Small amounts of waste are
expected along the access and heavy equipment movement routes with ground and soil
pollution.

59. Milling of the existing asphalt concrete pavement shall be done prior to the construction of
roadway. About 11,880 m® of milled asphalt should be stored in reserve and reused for
construction of the road pavement.

Waste Classification
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60. During the construction, the following types of waste will be produced:
¢ Household;

e Hazardous industrial;

¢ Non-hazardous industrial;

e |nert

Inert building materials.
61. Generally, the major proportion of the remains generated in the road construction process is
inert debris - fill of the cut ground and clastic rocks, and debris not used for construction purposes
and subject to placement. The total amount of inert building materials generated during the
construction of the design road section, is little as compared to other road sections:
e The mill of the existing pavement layer - 11,880 m*(must be placed as a reserve and
further used for asphalt pavement or repairs of other road sections)
e Only a part of the ground generated in the section cuts will be used to make the fills. At
least 95,330 m? spoil and cliffy material will be disposed off.
The sites of placement of inert waste will be selected by the construction contractor in
agreement with the local authority.

210 Equipment Use During Construction

62. Table - 2.2 provides a list of the typical equipment that will be used to construct the
highway. The actual machinery to be utilized for the construction will be the responsibility of the
Construction Contractor. Any emission approvals required under the Georgian Law on Ambient
Air Protection for temporary concentrations will be obtained on the basis of actually machinery
used before construction begins.

Table 2.2 Typical List of Equipment for Construction Activity

SIl.No Equipment Type and Characteristics Mlnlmum_Number
required
1 Bull Dozer with Ripper 4
2 Front loader 3
3 Tipper-Dumper 6
4 Motor Grader 2
5 Truck Excavator 1
6 Back Hoe 2
7 Vibratory Roller 2
8 Pneumatic Roller 1
9 Tandem Roller 3
10 Vibratory Screen 1
11 Crusher 1
12 Fully Automatic Batching Plant 1
13 Fully Automatic Hot-Mix Plant 1
14 Paver Finisher with Electronic Sensor 1
15 Compressor 2
16 Mobile Generator 2
17 Water Tank with sprinkler 2
18 Crane 1
19 Concrete Paver With Electronic Sensor 1

2.11. A complex of auxiliary building objects

63. The construction contractor will make a decision in connection to the auxiliary building objects
(structure, content, location, designing, etc.). Despite this, by considering the existing experience in
carrying out the construction works along other sections of E-60 road, we suppose there will be a
complex of auxiliary building objects built, including a construction camp to place 200 workers
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(covering approximately 1.5 ha area), transport and equipment yard for 100 vehicles and 150
heavy techniques (covering approximately 2 ha area) (bulldozers, excavators, cranes, etc.).

64. Decision on construction of the Concrete Production Plant will be taken by construction
contractor: he may chose to use existing suppliers of concrete or install his own concretemixing
plant.

In chapter 8.1.1.13 of EIA related to the mitigation measures, we described the procedures and
conditions used to design and operate the above-mentioned building objects, as well as variants
of optimal locations.

2.12 Quarries

65. Identification of qauerries and borrow pits is responsibility of the Civil Works Contractor
(Contractor). Before start up of construction activities the Contractor has to define the quarries
and borrow pits to be used and reflect this in the description of construction works and in work
plans and specifications. At the same time, before engaging Contractor, the IEE should
describe existing opportunities for fill material supply and potential impacts related to exploration
and transportation of materials. Here below, we describe several quarries and borrow pits
located in the project area, which could be used for project. Detailed information related to these
quarries and filling materials produced are given in Annex 4.
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Figure- 2.10 Quarries and Borrow Pits in Project Area

2.13TRAFFIC MANAGEMENT DURING CONSTRUCTION
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66. Road construction will not disrupt normal traffic operations and travelling through a
construction zone for the main road. The contractor has to prepare detail traffic management
plan mainly for construction of the interchanges where the local traffic is concerned.

67. The frequency of crashes in work zones is disproportionately higher than at other locations.
Therefore the primary consideration in work zone traffic control is safety. If driver can easily
understand the traffic control and have adequate time to make decisions, they will operate their
vehicle in a safe manner.

68. Maintaining the full carrying capacity is usually not possible during construction periods. As
construction progresses, travel lanes are either narrowed, closed or rerouted.

Due to the excessive traffic volumes on the project road sections at the design interchanges,
lane closures might not be considered to maintain traffic completely out of the construction area.
Lane closures on 2-lane road will generally require shifting traffic to the shoulder or provide
traffic for both lanes on a 1-lane roadway.

69. For the higher trafficked road sections shifting traffic to the shoulder should be considered,
whereas for the other project road sections the use of alternating traffic on 1-lane roadways may
be acceptable.

70. Traffic shifting is one of the least disruptive work zone strategies since the same number of
lanes are retained and narrow lanes, while reducing speed, have minimal effect on capacity.
Utilization of the shoulder as temporary traffic lane in order to maintain the same number of
lanes requires that the shoulder pavement is able to adequately support anticipated traffic
loads. Re-gravelling and sealing of the existing shoulder is required to sustain the traffic load
during construction and permit the safe movement of traffic at a reasonable speed. Adequate
signing must be provided to guide drivers to the temporary shoulder lane.

The typical layout of traffic shifting to the shoulder is presented in the figure below.

Termination Area | _ Activity Area o - Advance Warning Area
Lets traffic resume normal Where works takes place ‘ Tells traffic what to expect ahead
Sperations
LONGITUDINAL BUFFER TRANSITION o one ead
Provides protection for traffic and Moves traffic out of its W d ~
workers = Stopping sight distance normal path Spaeg‘d‘”‘gmﬂgn an
DOWNSTREAM TAPER 30m MAX | WORK ZONE | A ) B
Guides traffic back to its original travel path ‘ Set aside for workers, equipment and material storage ‘ \4\ \q\

T— B -
Information sign:
"Road Works Ahead"

Advance Warning Area

LANE WIDTH 3m

Traffic Space: Allows traffic to passthrough the activity area
TRANSITION

Warning sign and
speed limit

TRAFFIC MANAGEMENT PLAN
Tells traffic what to expect ahead TWO LANE ROAD
SHOULDER AND TRAVEL LANE CLOSED

Fig. 2.11 Traffic Management During Construction

71. During construction access to driveways could temporary blocked by the construction
zone, thereby affecting access and parking for the adjacent business and residences.
Alternative access should be provided where feasible, with guide signs to inform the public.
The Contractor shall give written notification to all landowners, tenants, business operators, and
residents along the right-of-way of the construction schedule, and shall explain the exact
location and duration of each construction activity. Potential obstruction to their access shall be
identified and alternative access provisions shall be made, if feasible.
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Public information

72. Accurate and timely reporting of project information is a valuable element in the overall

strategy for managing a work zone. The use of resources such as newspapers, radio, and

television, can greatly improve the public’s perception and acceptance of necessary delays and

inconveniences. Key benefits of a public information program associated with construction

activities are:

* Advance notice might encourage users to seek an alternative route around the project

* Advanced notice might encourage users to travel at off-peak times, or when construction
sites are dormant

* Motorist acceptance might reduce speeding and other aggressive driving behavior in
work zones

The propose traffic management scheme solves the traffic disruption problems within each of
the subproject (section 1 and section 3). However, the simultaneous execution of civil works
onThbilis-Phonichala and Phonichala-Rustavi subsections may create additional traffic problems.
To minimize these risks we propose to split construction schedules in a way that intensive works
on critical sites are carried out at one section at the same time.
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3 GOVERNMENT POLICY LEGAL AND ADMINISTRATIVE FRAMEWORK
3.1 Introduction

73. Annex 1 describes in detail the environmental legal framework and administrative structure
in Georgia including environmental regulations, measures required and indicates the institutions
at the local and national levels responsible for issuing permits, licenses, and enforcing
compliance with environmental standards. Below is a brief description of the environmental
permitting process in Georgia, ADB safeguard requirements, and the differences between two
systems.

3.2 Georgian Legislation Related to Environmental Permitting

74. At present, the environmental permitting procedure in Georgia is set out in three laws:

The project proponent, in implementing projects, will comply with (i) The Law on Licenses and
Permits (2005); (ii) The Law on Environmental Impact Permits (EIP), and (iii) The Law on
Ecological Examination (EE) 2008.

75. In line with the mentioned laws, a provision “On the environmental Impact Assessment” is
proved by Decree No. 14 of October 4, 2011 of the Minister of Environment and regulates the
legal relations associated with the assessment of environmental impacts.

76. The Law on Licenses and Permits was adopted by Parliament of Georgia, on June 24,
2005. The new Law regulates legally organized activities posing certain threats to human life
and health, and addresses specific state or public interests, including usage of state resources.
It also regulates activities requiring licenses or permits, determines types of licenses and
permits, and defines the procedures for issuing, revising and canceling of licenses and permits
(Article 1, Paragraph 1).

77. The Laws on Environmental Impact Permit and Ecological Examination: The
Lawspublished on 14.12.2007 and in force since 01.01.2008. These new laws integrated all
recent Georgian legislation.

78. The Law on Environmental Impact Permit:The Law of Georgia on Environmental Impact
Permit determines the complete list of the activities and projects subject to the ecological
examination (clause 4 p.1) and the legal basis for public participation in the process of
environmental assessment, ecological examination and decision making on issuance of an
environmental impact permit.

79. In case if the activity included into the list given in clause 4 p.1 at the same time requires
Construction Permit, the administrative body responsible for issuance of the Construction Permit
ensures involvement of MoE, as a separate administrative body, in the administrative
procedures initiated for the purpose of issuing Construction Permit, as it is envisaged by the
Law on Licenses and Permits. In such cases the MoE is issuing the Conclusion on the
Ecological Examination of the project based on the documentation provided to MoE by the
administrative body issuing the Permit. The Conclusion on the Ecological Examination is
adopted by the administrative (executive) legal act of the MoE and compliance with the
conditions of the Conclusion is obligatory for the project proponent. The conditions of the
Conclusion on Ecological Examination are a part of conditions of the Construction Permit.

80. In case if the activity included into the list given in clause 4 p.1 does not require
Construction Permit, based on the Conclusion on the Ecological Examination the MoE will issue
the Environmental Impact Permit, supported by the administrative (executive) legal act issued
by the minister. The ecological examination is carried out in accordance with the law of Georgia
on Ecological Examination and the conditions set forth by the Conclusion present the
Conditions of the Permit.
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81. The aforementioned laws do not provide details of screening procedure and do not define
the responsibilities of parties. Screening of project proposals, preliminary assessment of
environmental impact and proposed mitigation measures (scoping) are carried out by the project
proponent in consultation with the MoE.

Current Legislations Related to Environmental Permitting
82. Below is the list of laws relevant to environmental protection:

1994 Soil Protection

1996 System of Protected Ares

1996 Minerals

1996 Environmental Protection

1997 Wildlife

1997 Tourism and Resorts

1997 Water Protection

1997 Transit and Import of Hazardous Waste within and into the
Territory of Georgia

1998 Resorts and Sanitary Protection of the Resort Zones
1998 Dangerous Chemical Substances

1998 Pesticides and Agrochemicals

1999 Atmospheric Air Protection

1999 Forest Code

2003 Red List and Red Data Book of Georgia

2005 Licensing and Permitting

2007 Environmental Impact Permit

2007 Ecological Expertise

2007 Cultural Heritage

Public Consultation Procedures

83. Clause 6 of the Law on Environmental Impact Permits provides detailed requirements and
procedures for conducting public consultations and establishes timeframes for information
disclosure and discussion.

According to Article 6, the developer is obliged to carry out public discussion of the EIA before
its submission to an administrative body responsible for issuing a permit. Where an activity
requires a construction permit this must be done before initiating stage 2 of the process for
issuing a construction permit. The detailed description of Public Disclosure requirements is
discussed more fully in this document in Chapter 9 on Public Consultation and in Annex 1.

Procedure of Official Submission of EIA/IEE to MoE

84. Article 8 of the Law on Environmental Impact Permits specifies the documents which must
be submitted by an operator to obtain a permit:
(1) A written statement to the Ministry under the rules established by ‘Law of Georgia on
Licenses and Permits’.
(2) The following information:
(a) An EIA/IEE report drawn up under the standards specified by the legislation of
Georgia [in 5 hard copies and 1 soft copy]
(b) A situation plan of the planned activity (with the indication of distances)
(c) Volume and types of the expected emissions (a technical report of inventory of
the stationery sources of pollution and emitted/discharged harmful substances and
project of maximum permissible concentrations of emitted/discharged harmful
substances [in 4 copies])
(d) A brief description of the activity (as a technical summary)
(e) A statement about the confidential part of the submitted statement.
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(3) An operator is obliged to submit a full diagram of the technological cycle to the permit
issuing body even if the given activity contains a commercial and/or state secret. This
part of the statement, according to sub-clause ‘e’ of clause 2 of the given Article should
be submitted separately by the operator.

Issuance of the Permit on Environmental Impact

85. Article 9 of the Law on Environmental Impact Permits describes the procedures for issuing
an Environmental Impact Permit. The issue is also addressed in the laws of Georgia on
“Licenses and Permits” (2005) and “on Ecological Examination’ (2008).

1. According to the law on “Licenses and Permits,” the MoE takes a decision on
issuing Permit within the 20 days of the permit request by the project proponent.

2. MokE, in accordance with the law on Ecological Examination, ensures the quality
of the submitted documentation and the Issuance of Conclusion on Ecological
Examination.

Either the Environmental Permit, or Construction Permit (when the latest is required) is issued
only in case of the positive conclusion of the Ecological Examination.

Requlation on EIA issued by the MoE dated October 4, 2011

86. The Provision is proved by Decree No. 14 of October 4, 2011 of the Minister of Environment
and regulates the legal relations associated with the assessment of environmental impacts.

The procedure to assess the environmental impact includes drafting the confirmatory
documentation and permits for the businesses on the legally established list, identifying any
source of expected environmental impact, its nature and degree and integrated assessment of
their environmental, social and economic outcomes in obtaining the environmental expert
conclusion.

87. The given Provision defines the procedure to draft the environmental assessment report by
a business actor to ensure the environmental and social-economic balance of future economic
development. It precedes the decision of the Ministry of Environmental Protection of Georgia
about the purposefulness of the business and relevant project to be implemented by the
business actor.
The assessment of the environmental impacts covers the identification and description of direct
and indirect impacts in the context of the planned activity and study of their outcomes on:

- human’s residential space and health; vegetation cover and fauna;

- natural and modified eco-systems; landscapes, air, water, soil, climate;

- historical monuments and cultural values;

- social-economic factors;

- assessment of the existing state of geological and hydrological environments and

expected risks.

The objects of environmental assessment are the activities on the list under clause 1 of article 4
of the Georgian Law “On Environmental Permit”.

88. The content of the EIA document is specified in the clause 5 of the Regulation as follows:
Article 5. Content of the environmental impact assessment

The Environmental impact assessment report should include the following information:
(a) Analysis of the existing state of the environment;
(b) Identifying the sources, kinds and objects of impact caused by the activity;
(c) Forecast of the changes of quantitative and qualitative characteristics of the
environment;
(d) Determining the probability of emergency situations due to the activity and evaluating the
expected results;
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(e) Evaluation of the environmental, social and economic results of the planned activity;
(f) Specifying the reduction measures for the negative impact on the environment and

human health and specifying the compensation measures as necessary;
(g) Identifying the residual (cumulative) impact and measures for its control and monitoring;
(h) Undertaking environmental and economic evaluation of the projects;
(i) Analysis of the alternative variants of the project implementation, selection and forming

new variants;

() Identifying the ways and means to restore the initial environmental condition in case of

terminating entrepreneurship or other activity;

(k) Informing the society and studying the public opinion;

(I) Plan for the post-project situational analysis;

(m) Identifying the kinds and quantities of the expected emissions;
(n) Forecast of the expected environmental state gained through the environmental impact

factors;
Decree also requires development of the Monitoring Plan during the implementation of the

project and at the end of the activity.

Figure 3.1 Disclosure and Environmental Impact Permit Procedure

|date:

|date:

|date:

|date:

date:

1. Announcement in the national and local
newspaper about proposed activities;

2. Copy of Draft EIA report submitted to the MoE ,
copy of Draft EIA report sent to website,
NGOs& offices of local authorities.

Within 50 days following
announcement receive
comments
and recommendations

Following an announcement conduct public
consultation
» no earlier than 50 and no later than 60 days.

Within 5 days
Prepare minutes of the
public
consultation meeting

Public comments and recommendations to be
incorporated into the EIA report; if there are any
» objections, written grounded response should be
sent to the author of the comments.
All comments and concerns to be reflected in
the final EIA report

next 15 days

EIA report is finalized and submitted to MoE

—» through MoESD together with all other

Environmental Impact Permit application

documents
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Rules for Construction Projects by Government Ministries

89. In accordance with paragraph 1a of the Decree N 160 of the Georgian Government
(08/23/2006), where construction is carried out by a Ministry of the Government of Georgia or
an entity acting on behalf of Ministry, no Permit for the Construction is required to be formally
issued. The project documentation and the review procedures should, however, comply with the
requirements set forth under the Rules and Conditions for Issuing Construction Permit as
described above.

3.3 ADB Environmental and Social Safeguards Requirements (SPS 2009)

90. According to ADB Safeguard Policy Statement (2009) and Operational Manual FI (2010),
the Project is classified as category “A” and therefore an EIA is required for the Project. The
process of determining a project’'s environment category is to prepare a Rapid Environmental
Assessment (REA). REA requires the completion of the environmental categorization form prior
to the project initiation. REA uses sector-specific screening checklist, taking into account the
type, size, and location of the proposed project; sensitivity and vulnerability of environmental
resources in project area; and the potential for the project to cause significant adverse
environmental impacts. A project is classified as one of the four environmental categories (A, B,
C, or Fl) based on the most environmentally sensitive component. Categories are as follows:

91. Screening and Categorization. ADB will carry out project screening and categorization

at the earliest stage of project preparation when sufficient information is available for this
purpose. Screening and categorization is undertaken to (i) reflect the significance of potential
impacts or risks that a project might present; (ii) identify the level of assessment and institutional
resources required for the safeguard measures; and (iii) determine disclosure requirements.

92. Environment Categorization. ADB uses a classification system to reflect the
significance of a project’s potential environmental impacts. A project’s category is determined by
the category of its most environmentally sensitive component, including direct, indirect,
cumulative, and induced impacts in the project’s area of influence. Each proposed project is
scrutinized as to its type, location, scale, and sensitivity and the magnitude of its potential
environmental impacts. Projects are assigned to one of the following four categories:

(i) Category A. A proposed project is classified as category A if it is likely to have
significant adverse environmental impacts that are irreversible, diverse, or
unprecedented. These impacts may affect an area larger than the sites or

facilities subject to physical works. An environmental impact assessment is

required.

(i) Category B. A proposed project is classified as category B if its potential

adverse environmental impacts are less adverse than those of category A

projects. These impacts are site-specific, few if any of them are irreversible, and

in most cases mitigation measures can be designed more readily than for

category A projects. An initial environmental examination is required.

(iii) Category C. A proposed project is classified as category C if it is likely to have
minimal or no adverse environmental impacts. No environmental assessment is

required although environmental implications need to be reviewed.

(iv) Category FI. A proposed project is classified as category Fl if it involves

investment of ADB funds to or through a Fl (paras. 65-67).

93Involuntary Resettlement: ADB will screen all projects to determine whether or not they
involve involuntary resettlement. For a project involving involuntary resettlement, a resettlement
plan will be prepared that is commensurate with the extent and degree of the impacts. The
degree of impacts shall be determined by (i) the scope of physical and economic displacement,
and (ii) the vulnerability of the affected persons. For FI projects, see paras. 65-67.
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94. Information Disclosure: In line with ADB’s Public Communications Policy, ADB is
committed to working with the borrower/client to ensure that relevant information (whether
positive or negative) about social and environmental safeguard issues is made available in a
timely manner, in an accessible place, and in a form and language(s) understandable to
affected people and to other stakeholders, including the general public, so they can provide
meaningful inputs into project design and implementation. ADB will post the following safeguard
documents on its website:
(i) for environment category A projects, draft environmental impact assessment
reports at least 120 days before Board consideration;
(i) draft environmental assessment and review framework, draft resettlement
frameworks and/or plans, and draft Indigenous Peoples planning frameworks
and/or plans before project appraisal;
(iii) final or updated environmental impact assessments and/or initial environmental
examinations, resettlement plans, and Indigenous Peoples plans upon receipt;

(iv) environmental, involuntary resettlement, and Indigenous Peoples monitoring
reports submitted by borrowers/clients during project implementation upon
receipt.

EIA Requirements under Georgian and ADB Procedures
95. The following Table presents EIA requirements under Georgian and ADB peocedures

Table 3.1 EIA Requirements Under Georgian and ADB Procedures
# Action Georgian Legislation ADB Requirements
1 Screening Project Proponent in consultation Bank and Consultant hired by
with MoE Project Proponent
2 Scoping Not required. Could be conducted Obligatory. Bank and
voluntarily by Project Proponent. Consultant hired by Project
Proponent
3 DraftEIA To be prepared by Environmental To be prepared by
Consultant. Environmental Consultant.
4 Public The EIA should be available for At least two consultations for

Consultations

public review during 45 days.
Publication of information in central
and regional mass-media. Arrange
consultation not later than 60 days
from the date of publication.

Category A projects — one at
the scoping stage and one for
the draft EIA.

5 Final EIA Consider all comments received Consider all comments from
during public consultations, Bank and public. Agree with
incorporate accepted remarks and the Bank on each raised point.
explain rational when the comments  Incorporate accepted public
are disregarded. comments and explain

rational when the comments
are disregarded.

6 Management No clear guidelines on format, Incorporate Monitoring and

Plans content and timing Management Plans in the EIA.

7 Review and MoE Bank and separately - MoE (if

Approval the EIA is required by
Georgian legislation)
8 Disclosure of Not requested Publication (mainly electronic)

final EIA

3.5. Environmental Screening for Current Project

of the final EIA.

96. In line with the legislation of Georgia, the activities related to the construction or
reconstruction of the International and National motor roads and highways needs an
Environmental Impact Permit to be issued and an Environmental Impact Assessment to be
drafted.
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The project is not related to the development of new territories or construction on the sensitive
environmental sites. The project envisages the modernization of the existing road, i.e. its
widening from a 2-lane road to a 6-lane road and construction of relevant infrastructure. Under
ADB SPS 2009 - Provision on the Environmental and Social Safety Policy, the project belongs
to category B. Preparation of the Initial Environmental Examination document is required for B
category projects.

The format of required IEE for ADB and EIA for Ministry of Environment of Georgia is very
similar, with some minor differences. In order to harmonize the ADB and Georgian
requirements, one environmental assessment document will be prepared. It will be prepared in
the ADB IEE format and in compliance with the requirements of Regulation on EIA issued by
the MoE dated October 4, 2011. The Georgian version will be entitled as EIA.

Public consultation is necessary in line with the legislation of Georgia and requirements of ADB
SPS 2009.

3.6 Administrative Framework
3.6.1 MDF and the Roads Department (RD or RDMRDI)
MDF

MDF has overall responsibility for the Project. This includes Environmental Management and
the financing and supervision of all LAR tasks and for cross-agency coordination. MDF will
exercise its functions and will be responsible for the general management of the planning and
supervision to ensure implementation of all safeguards tasks.

MDF will be responsible for all LAR tasks both at central and local government level. Among
other tasks MDFG will be responsible for (i) screening the projects and ensuring that the LARPs
are sent to ADB for review, (ii) hiring and supervising the consultants that will prepare/execute
the LARPs; (iii) establishing needed LAR capacity in each Municipality where LAR is relevant;
(iv) ensuring proper internal monitoring; and (v) hire, following ADB recommendation, the
external monitoring agencies. MDFG will also provide all needed documentation to ensure the
prompt allocation of LAR budgets from the Government of Georgia and further payments to the
APs, will maintain the coordination on all LAR related activities, and will engage in training as
needed. In order to give MDFG the needed capacity to carry out these multiple and complex
tasks the Program will provide to the MDFG the needed training.

97. The Roads Department of Ministry of Regional Development and Infrastructure (RD or
RDMRDI) is responsible for elaboration of policy and strategic plans related to developing motor
roads, management of road and traffic related issues and construction, rehabilitation,
reconstruction and maintenance of the roads of public use of international and national
significance, utilizing funds from the state budget, lawns, grants and other financial sources.

Thus, the RDMRDI is responsible for the implementation of road operation and maintenance
tasks in relation with the current project.

3.6.2 Ministry of Environmental Protection (MOE)

46. The Ministry of Environment Protection is responsible for all environmental protection issues
in

Georgia except natural resources which under the recent changes in 2011 are subject of
regulation by Ministry of Energy and Natural Resources of Georgia (MoEP). The responsibilities

of the Ministry as the competent authority are:
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e To intermit, limit, or stop any activity having or likely to have adverse impact on the
environment.

o Toissue a series of licenses and permits (including for environmental impact).
e To control the execution of mitigation measures by the developer.

e To receive free and unrestricted information from the developer monitoring systems,
waste management etc.

47. Connected with projects of the actions presented to ecological examination, department of
the mentioned ministry of ecological examination and, examine, organizes discussion of an
estimation of influence on environment and prepares the documentation (the project of the order
of the minister) to let out the permission to influence to environment. This department is obliged
to control realization also.

Agency of Protected Areas: This Agency is responsible for state reserves, national parks,
natural monuments, managed reserves, protected landscapes, biosphere reserves, world
heritage districts and wetlands of international importance. The main tasks of the agency are to
control territories of multilateral usage, to implement activities of looking after protected areas, to
supervise, preserve, rehabilitate and protect them.

48. National Environmental Agency (established 29 August 2008) is responsible for preparing
informational documents, forecasts and warnings regarding to existing and expected hydro-
meteorological and geodynamic processes, also environment pollution conditions in order to
provide state security, existing and expected hydro meteorological forecasting of rivers, water
reserves and the Black Sea territorial waters, to provide civil aviation with meteorological inform

3.6.3 Ministry of Economy and Sustainable Development (MoESD)

49. MoESD is responsible for carrying out the review of technical documentation (including
conclusion of independent experts) and issuing Permits on Construction for projects, as well as
for supervision over constructing activities and for arranging Acceptance Commission after
completion of construction.

State supervision of construction and compliance monitoring is provided by the Main
Architecture and Construction Inspection (MACI), which is operating under the Ministry of
Economy and Sustainable Development of Georgia.

3.6.4 Other Responsible Governmental Institutions

50. The Ministry of Culture, Monument Protection and Sports is responsible on supervision of
the construction activities in order to protect archaeological heritage. In case if construction is to
be carried out in a historic sites or zones of cultural heritage, consent of the Ministry of Culture,
Monument Protection and Sport is also required for issuing construction permit.

51. The “National Service for the Foodstuffs Safety, Veterinary and Plant Protection” of the
Ministry of the Agriculture is responsible for implementation of complex sanitary protection
measures in case of identification burial sites during earthworks. Information about suspicious
burial sites should be delivered to the “National Service for the Foodstuffs Safety, Veterinary
and Plant Protection” of the Ministry of the Agriculture by the Construction Contactor (field
environmental officer) and RDMRDI field officer.

3.7 International Treaties and Conventions

3.7.1 The Convention on Biological Diversity, 1994
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52. International cooperation is a dominant feature and driving force for environmental reforms
in Georgia. Setting the goal to preserve its biological diversity and realising the importance of
international cooperation, Georgia signed the Convention on Biological Diversity in 1994. Thus,
accepting responsibility to safeguard the nation’s rich diversity of plant, animal, and microbial life
to begin using biological resources in a sustainable way and to ensure equitable sharing of
benefits from biodiversity.

The Convention on Biological Diversity is the first global agreement, which, along with
biodiversity conservation, necessitates the sustainable use of biological resources. Georgia has
been recognised as holding an important reservoir of biodiversity, which is very important in the
global context -according to the surveys and assessments conducted at an international level,

Georgia as a part of the
Caucasus, is recognized as:

One out of 34 biologically richest and endangered land ecosystems (Conservation
International);

One out of 200 vulnerable ecoregions (WWF);

One out of 221 endemic bird habitats (Bird Life International);

One of the World Agro biodiversity Centers.

3.7.2 The Convention on the Conservation of Migratory Species of Wild Animals

53. The Convention on the Conservation of Migratory Species of Wild Animals (also known as
CMS or Bonn Convention) aims to conserve terrestrial, marine and avian migratory species
throughout their range. It was signed in 1979 in Bonn (Germany.) Georgia ratified the treaty in
2000 together with its three agreements:

+ Agreement on “Protection of Populations of European Bats” (EUROBATS);

+ Agreement on “Conservation of Cetaceans of the Mediterranean Sea, Black Sea and
Contiguous Atlantic Area “(ACCOBAMS);

+ Agreement on “Conservation of African-Eurasian Migratory Water birds” (AEWA).

54. Taking into account, that the Agreements have been initially designed as an instrument for
facilitating the implementation of the CMS, the compliance with and enforcement of CMS in
Georgia is mostly reflected in implementation of the Agreements.

3.7.3 Convention on Wetlands of International Importance

55. The Convention on Wetlands of International Importance, also called the Ramsar
Convention aims to provide the framework for national action and international cooperation for
the conservation and sustainable use of wetlands and their resources, especially as waterfow!.
The convention was developed and adopted by participating nations at a meeting in Ramsar on
February 2, 1971, and came into force on December 21, 1975. It entered into force on July 06,
1997 in Georgia.

3.7.4 Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES)

56. CITES is one of the largest conservation agreements in existence, it is an international
agreement between governments. The conventions aim is to ensure that international trade in
specimens of wild animals and plants does not threaten their survival and it accords varying
degrees of protection to more than 33,000 different species of animals and plants. The text of
the convention was agreed upon in 1973, and CITES entered into force on 1 July 1975. The
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date of accession for Georgia was September 13th, 1996 and the agreement entered into force
on December 12, 1996 in Georgia.
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4. DESCRIPTION OF THE ENVIRONMENT
4.1. Physical Resources in Project Area

4.1.1. Climate

According to the climatic zoning, the cities of Tbilisi and Rustavi are included in the moderately
humid subtropical climatic zone. The territory of the design road is characterized by moderately
warm climate, transient from steppe to moderately humid (with hot summer and moderately cold
winter). Below, we give the brief climatic description of the area:

Temperature. The average annual temperature is 12.7°C. The temperature of the coldest
month (January) is +0.9°C and that of the hottest months (July-August) is +24.4°C, while the
absolute maximum is +40°. The soil freezing depth is 5 cm.

Atmospheric precipitations. The average and annual precipitations is 505 mm. The most
rainy months and May and June, with the average precipitation amount of 86 mm and 72 mm,
respectively. Average annual humidity is 66%. Snow cover appears on December 30 and
disappears on March 1. The maximum of daily precipitations is 130 mm. Intense rains are
frequent in Thilisi with about 5 occasions a year on average.

In the Diagram below we give detailed information about the average monthly temperature and
precipitation frequency in Thbilisi:

m Temperature, "C m Precipitation, mm
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Diagram 4.1a. Average monthly temperature and precipitation frequency in Tbilisi
Table 4.1b Climatic data for Tbilisi

The main climatic characteristics are given in the tables below.

Month Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Year

Peak high °C  [19.5) 2214 2817 SIS (5205 S5 HON 0N ikl 551 272 2410 Il
Average high°C 6.0 7.4 [12.118.2) 284 275 80I8 80I8 2610 19.8 12.9 7.5 [18.7

Average low °C -2.2 -09 24 7.4 12215.719.018.6 14.7 9.2 4.1 -02 8.4

veacion-c RIS o o o5 oo oo B EAAER

Precipitations, 19 26 30 | 51 .. 45 48 36 38 30 21 498

The tables below show the climatic data based on the continuous observations (1881-1960) of
Thilisi weather station.
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Fig.4.1.1 Duration of sunshine (hours)

months Annual
I Il m v (v [Vl [VIL[VII|[IX [ X [XI [XI Total
10 (11 |14 (17 [ 21 [ 25 | 27 | 26 | 20 | 17 | 11 | 93 2112
4 0 9 0 1 3 2 4 6 0 0
Fig. 4.1.2 Air temperature °C
Months
I Il 11 v \% VI VIL | VI | IX X X!l | XIl | Average | Annual
Annual | Ampli-
tude
09|26(66| 119|173 | 211 |24.4| 242 | 196 | 13.8 | 7.6 | 2.8 12.7 23.5
Fig.4.1.3 Absolute minima of atmospheric temperatures °C
M onths Annual
I Il 1] v |V VI [ VIE [ VIHEIX | X Xl | Xl
23 | -14 | 13 | 4 1 7 9 9 1 -5 -7 | 19 -23
Fig. 4.1.4 Absolute maxima of atmospheric temperatures °C
M onths Annual
I Il m (v |v |Vl [VII [VIIIX | X Xl | Xl
18 |22 | 29 | 32 | 35| 38 | 40 | 40 | 38 | 33 | 27 | 22 40
Fig. 4.1.5 Soil surfase temperature °C
Months Annual
I 1] v |V VI [ VI VI IX | X Xl Xl
0 3 8 15 (22 | 27 | 31 | 30 | 23 | 15 7 2 15
Fig. 4.1.6 Absolute maxima of soil surface temperatures°C
Months Annua
I Il 1] v |V VI [ VIL[VILIX | X Xl | Xl
27 | 34 | 48 | 55 | 64 | 69 | 70 | 69 | 62 | 51 | 36 | 28 70

Fig. 4.1.7 Absolute minima of soil surface temperatures°C
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Months Annual
I Il 1] v |V VI [ VIL [ VILIX | X Xl | Xl
-26 | -16 | -15 | -6 -1 6 8 8 -1 -8 | 13 | -22 -26
Fig. 4.1.8 Annual repetition of wind directions
cardinal points
Nth Nth/E E Sth/E | Sth Sth/w w Nth /W | Calm
26 3 4 25 8 2 4 28 33
Fig. 4.1.9 Wind speed (m/sec)
Months Average
I Il 1] v |V VI | VI | VI IX Xl | XIl Annual
22|27 |28 |28 |25(25(28(23|21|20]|17]|1.8 24
Fig. 4.1.10 Mean number of strong wind days (>15m/sec)
Months Annual
I Il 1] v |V VI (VL[ VILIX | X Xl | Xl
20|22 |29|25|14 (11 (10|11 ]10|10]|12]| 13 19
Fig. 4.1.11 Average atmospheric precipitation (mm)
Months Annual
I Il 11 v |V VI VI VITIX | X Xl | Xl
16 | 22 | 31 | 52 | 86 | 72 | 48 | 37 | 42 | 42 | 35 | 22 505
Fig. 4.1.12 Maximal atmospheric precipitation (mm)
Months Annual
I Il 1] v |V VI [ VIL [ VILIX | X Xl | Xl
68 | 87 | 88 | 130|198 | 220 | 175|203 | 179 | 139 | 126 | 83 767
Fig. 4.1.13 Minimal atmospheric precipitation (mm)
Months |  Annual |
FuoASLnan P -



Loan25655-GEOQ: Engineering,Procurement, Construction Management and Supervision
Modernization of Tbilisi-Rustavi Section of the Thilisi-Red bridge (Azerbaijani Border) Road

I Il m v [V Ve [VIE[vIEIX [ X XX
0 0 1 5 5 3 1 0 1 4 1 0 241

Fig. 4.1.14 Maximum daily precipitation

M onths
| 1 1| v |V VI | VIE I VIIIX [ X Xl | Xl

23 | 27 | 30 | 43 |10 | 12 | 80 | 14 | 77 | 57 | 75 | 46
9 6 7

Fig. 2.1.15 Relative air humidity (%)

Months Average
I Il 1] v |V VI [ VIE [ VILIX | X Xl | Xl Annual
73 | 69 | 66 | 62 | 64 | 60 | 56 | 57 | 64 | 73 | 77 | 76 66

Fig. 42.1.16 Air absolute humidity (mb)

Months Average
| Il 1] v |V VI | VIL [ VIT]IX | X Xl | Xl
52 (54 |61|86|12. |14. [17. | 16. | 14. | 11. | 82 | 5.9 10.5
4 8 2 7 2 0

4.1.2 Air Quality
The available data on the air quality in Tbilisi

At present the National Environmental Agency monitors the air quality in Tbilisi in three points
located in Agmashenebli, Tsereteli and Moscow avenues. The last two ones were installed in
2009 and at present only CO and SO, concentrations are measured. The observation point at
Agmashenebeli Avenue is in a relatively better condition measuring the following parameters of
the ambient air: the total amount of particulate matter, carbon oxide, Nitrogen dioxide (NO,),
lead (Pb) and low level ozone concentrations.

4.2 — 4.6 Charts show the ambient air pollution levels in Agmashenebeli Avenue observation
point.

4.2 Chart. Average monthly concentrations of particulate matter (PM) measured in

Agmashenebeli Avenue in 2008-2010. They are compared with the average daily
maximum allowable concentrations.
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4.3 Chart. The average monthly concentration of carbon oxide (CO) in Agmashenebeli

Avenue in 2008-2010. They are compared with the average daily maximum allowable
concentrations.
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4.4 Chart. The average monthly concentration of sulphur dioxide (SOz) in
Agmashenebeli Avenue in 2008-2010. They are compared with

the average daily
maximum allowable concentrations.
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4.5 Chart. The average monthly concentration of nitrogen dioxide (NO;) in
Agmashenebeli Avenue in 2008-2010. They are compared with the average daily
maximum allowable concentrations.
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4.6 Chart. The average monthly concentration of lead (Pb) in Agmashenebeli Avenue in
2008-2010. They are compared with the average daily maximum allowable
concentrations
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The following can be concluded based on the available data on the ambient air quality in Thilisi:

the concentrations of CO, SO,, NO, and particulate matter in Agmashenebeli Avenue
which has heavy traffic and is located in the center of Tbilisi exceeds the national
standards in 2004-2010. The lead concentration has decreased since 2008. and is now
slightly lower than the national standard. Low-level ozone measurements started in 2010.
These measurements are carried out only in Agmashenebeli Avenue and according to
the National Environmental Agency the concentration of this pollutant is within the limits
of the maximum allowable concentration (MAC).

The data of 2010 showed that CO and NO, concentrations in Tsereteli Avenue, where
the trafiic is heavy, exceeded the national standards.

In 2010 CO concentration was within the limits of the national standards in Moscow Avenue,
which is quite far from the city center. However, NO, concentration in this area exceeded the
national standard.

Project study data

Within the limits of the presented EIA, the air sample analysis on 4 project sites was made by
the Environmental Agency. The objective of the air pollution analysis is to give an approximate
evaluation of the existing situation on a particular project site, which can be used to forecast the
data of the project impact analysis and traffic pollution. The report of the Environmental Agency
showing the results of the air sample analysis is given in Annex 2. Below, we give a short
abstract.
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Table 4.2
Results of measuring the polluting substances in the atmospheric air. Compared with the
instant (single-shot) maximumsadmissible concentrations (MAC)

Ne Site of Humidity . s
= measurement to % Concentratlonmglm
Dust co N02 802
Ne3 | RustaviHighway | 4, 30 0072 | 098 | 0046 | <0.1
(13,5km)
Rustavi Highway
Ne 4 (17,7km) 3.6 34 0.104 1.66 0.082 <0.1
Rustavi entrance
MAC 0.5 5.0 0,2 0,5

As the Table shows, the indicators of background emissions along the project road are within
the established norms.

Fig. 4.2 Air sampling sites
4.1.3. Background noise

Existing information about the background noise in Tbilisi

In March of 2004, the Institute of Geophysics of the Academy of Sciences of Georgia
accomplished test studies in the residential areas at night and by day, in particular at 8 sites in
Digomi massif in windless weather. The same group made similar measurements at 10 points of
OIld Thilisi in December of 2005. The averaged noise does not exceed the parameters
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established for the residential areas.® In particular, the maximum permissible level is 55 dB 2 m
from the residential houses by day and it is 45 dB at night. It is established that noise in the
central streets and mains of Tbilisi exceeds the admissible level in rush hours (See Table 4.3)
and reaches 78 dB on some sites of major road mains and streets, while the maximum
permissible level from 7 pm to 11 pm is 65 dB and from 11 pm to 7 am it is 55 dB along the
central road mains. The highest indicator of 78-80 dB is fixed in Varaziskheuvi.

Table 4.3. Background noise in some districts of Thilisi

Measurement site Noise level, dB In excess of the admissible
norm, dB

Rustaveli Avenue 15 76 11

Left bank of the river Mtkvari 76 11

Varaziskhevi 80 15

Melikishvili street 76 11

Source. Institute of Environmental Protection, 2002

The difference between the data is clear if considering that the main source of noise in Thilisi is
traffic.

Table 4.4
Admissible noise levels in Georgia for the areas in the immediate vicinity of the residential
houses

Time Admissible average noise, dB Maximum admissible noise levels, dB
7.00 — 23.00 55 (65%) 70 (80%)
23.00-7.00 45 (55%) 60 (70%)

Note. The equivalent and maximum sound levels (dB) for eth noise originating in the area
due to the car and railway traffic, distanced from the construction isolating the first
echelon of sound-protected residential houses, hotels, hostels by 2 m, directed towards
the common city and regional mains and railway, is admitted to be 10 dB more (precision
= +10 dB) than the value in Table 4.4.

Project study data

The background noise was measured along the most densely populated area (km17.8 — the
end point) and ath the proposed camp site (km 13) at 13:00 pm on December 15, 2011. The
existing background noise was measured with a device “PCE-EM882”. For half an hour, the
readings were measured in every 5 minutes (total of 6 readings) and the average indicator was
calculated for every noise point. The average noise level amounted to 65 dB for km13 and 58
dB for km 17.8. The maximum noise level was 78 dB at km 13 and 73 at km 17.8. Thus, the
fixed noise level is within the established norms, but is close to the limit.

4.1.4. Background radiation

Existing data

According to the data of 2009 of the Monitoring and Forecasting Center of the Ministry of
Environmental Protection and Natural Resources of Georgia, the background radiation level for
Thilisi (exposition strength of y-radiation in the near-ground atmospheric air) was 14.4 mR/hr.

Project study data

The radiation background was screened along the whole selected route of the mains section.
Measurements were made on December 15, 2011 with a standard Russian device CPI1 6801.
The measurements were made during traveling by car all along the road and most densely
populated stationery area (starting point of Ortachala 0.00 km). The radiation background levels
varied between 6 to 8 mR/hr at different place.

% Decree No. 297/N of August 16, 2001 of the Ministry of Labor, Health and Social Affairs“On approving the

standards of environmental quality”
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Fig. 4.3. Noise-measuring device PCE-EM882 Fig. 4.4 Device CPI1 6801
4.1.5. Information about the surface watercourses and ground pollution

Existing information about the surface water quality

The surface water quality in Tbilisi and Georgia is monitored by the National Environmental
Agency of the Ministry of Environmental Protection.

The monitoring usually takes place in three sections of the river Mtkvari: 1) Zahesi, at the
entrance of the city, near Zemo Avchalhesi (Avchala hydropower station); 2) Vakhushti bridge,
in the center of Thilisi; 3) Gachiani, along the river Mtkvari lower reach, beyond the city limits. 33
major parameters are examined monthly on these sites. In addition, the National Environmental
Agency ensures seasonal monitoring of microbial parameters near Ku lake.

A 10-year-long observation shows that the river Mtkvari in Tbilisi is mostly polluted with nutrients
- ammonium ions, whose concentration at the three points of observation (above the reach, in
the city center and below the reach) exceeds the maximum permissible standards of Georgia
and European Union for several times. This is caused by the untreated sewage waters flowing
into the Mtkvari threatening the trouble-free performance of the sewerage system and discharge
water treatment plant. Another polluting substance for fish, sodium nitrite exceeds the maximum
admissible concentrations fixed by EU only, but is within the limits of Georgian standards.

At the same places, particularly at Vakushti bridge and Gachiani (2008-09), high concentrations
of biological oxygen demand (BOD-5) are fixed. On the other side, the concentrations of diluted
oxygen meet Georgian and EU standards (admissible minimum) and are quite high for normal
fish development what is presumably caused by relatively rapid flow and high water level. The
concentration of other nutrients - sodium nitrites and phosphor ions is within the admissible
norms.

The indicators of the water quality in the river Mtkvari in Tbilisi hydropower station section and
river water regime in different phases are given in Table 4.5.

Table 4.5. Water quality in the river Mtkvari in Thilisi hydropower station section

Water- lon content, mg/I P Si | Fe
bearing pH | Ca® | Mg® | Na+K | HCO; | SO,* [ CL |NO; |NO, |mg/l | mg/l | mg/l
phase

Winter low- | 7.61 | 454 | 126 | 7.0 163.5 | 35.6 [4.3 |3.00 |0.002|0.023|7.00 | 0.04
water

season

Spring 7.39 | 36.0 | 5.1 105 |122.6|23.0 | 3.3 [3.50 |0.019|0.001|3.0 |0.02
flood

Summer 8.02 557|119 |26.2 |180.0 |76.9 |85 |1.50 |0.007 | _ 4.3 |0.02
low-water

season

Autumn 759462119 |17.0 |167.8 499 |64 | _ _ 0.038 | 2.9 | 0.01
freshet

Project study data of surface water quality
The water sample of the river Mtkvari was taken near the starting site of the design road (in
Krtsanisi Park, near km 11.00 of design road). At this site the road passes at a distance of 800 —
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900m from the river. Besides, the samples were taken from a little stream flowing in a gorge
near km13 of the road The report of the Environmental Protection Agency showing the results of
the surface water samples is given in Annex 3. Below, we give a brief summary.

Table 4.6.
Design studies data on the pollution of soil with heavy metals

Surface water Mtkvari
From the .
at the gully along (km11;
Maximum entrance to Krtsanisi
Admissible i the route Park)
# Description Rustavi
Concentrat
lon N 41°35'55 3" | N 41°36'17.0” | N 41°37°09.5"
Eo Eo Eo
44°56'30,4” 44°56'15,7" 44°56'24,0”
1 | Turbulence, NTU 1.49 1.21 1.58
2 | pH 6.5-85 8.123 8.141 8.603
3 | Diluted oxygen, mg/l 4-6 8.07 8.02 8.45
Hydrocarbonates, 222.0 192.8 1732
4 | mg/l
5 | TDS, mg/l 778.0 1491.0 274.0
Total nitrogen, N, 2.804 7.858 2.479
6 | mg/l
Total phosphate, 0.387 0.859 0.135
7 | mgll
8 | Chlorides, mg/l 350 159.7 77.9 19.37
9 | Oil products, mg/l 0.3 0.063 0.042 0.012

Information about the ground pollution
Within the limits of Thilisi and particularly, near the design site, no information about the ground
pollution could be obtained. Therefore, we rely on the project study data only. The samples
were taken near the proposed Camp site (km 13,5 of the design road) and at the Rustavi
Entrance (km 17.8). Analysis to assess the pollution was made on heavy metals, particularly
lead. The report of the Environmental Protection Agency showing the results of the ground
sample analysis is given in Annex 3. Below, we give a brief summary.

Table 4.7

Design studies data on the pollution of soil with heavy metals.
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Rustavi highway Entry to Rustavi
(13,5km) (17,7km)
# Description 5 5
N 41°35'54,3" N 41°33'50,2"
Eo 44°56'30,4” Eo 44°57'52,3”
1 | Lead, Pb, mkg/g 42.33 18.2
2 Zinc, Zn, mkg/g 91.6 65.5
3 Cobalt, Co,mkg/g 12.69 12.5
4 Copper, Cu,mkg/g 98.6 90.9
5 Nickel, Ni, mkg/g 19.7 227
Table 4.8

Tentative Allowable Concentration (TAC) of Heavy Metals in Soils of Various Physical-
chemical properties (total content mg/kg)

No | Pollutant Soil Type TAC Aggregate condition of
considering | the Pollutant in Soil
the
background
Nickel a) sandy and sandstone 20 Solid: as salts, sorbed, in
the composition of
b) acid soils (clay and loam) 40 minerals
PHKCI<5,5.

¢) neutral and close to neutral | 80
(clay and loam)

PHKCI<5,5.5,5.

Copper a) sandy and sandstone 132 Solid: as salts, sorbed

organic-mineral

b) acid soils (clay and loam) 33 compounds, in  the
PHKCI<5,5. composition of minerals
c) neutral and close to neutral | 66
(clay and loam) PHKCI>(5,5.

Zinc a) sandy and sandstone 55 Solid: as salts, sorbed
b) acid soils (clay and loam) 110 organic-mineral
PHKCI<5,5. compounds, in the
c) neutral and close to neutral | 220 composition of minerals
(clay and loam) PHKCI>(5,5

Lead a) sandy and sandstone 32 Solid: as salts, sorbed
b) acid soils (clay and loam) organic-mineral
PHKCI<5,5. 65 compounds, in the
c) neutral and close to neutral composition of minerals

(clay and loam) PHKCI>(5,5 130

4.1.6. Topography and relief

Thilisi is located in South Caucasus at 41°43' North latitude and 44°47' East longitude. The
capital of the country is situated on the both banks of the river Mtkvari, at 380-770 m altitude
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above sea level. It has an amphitheatre shape and is bordered with mountains from its three
sides. Thilisi is bordered by Saguramo Ridge from the north, by lori Plateau from the east and
south-east and by the branches of Trialeti Ridge from the south and west (See Fig. 4.5). The
city is stretched along 33 km along the river Mtkvari and covers the area of 372 km?.

Fig. 4.5 Topographic map of Thilisi

The river divides the capital into two. The left part of Thilisi exceeds its right part with its area
and population. The portion of the city on the left bank of the river Mtkvari is stretched from
Avchala district to the river Lochini, and the relief of its right bank is presented by the branches
of Trialeti Ridge descending as escarps towards the Mtkvari gorge. Therefore, the major
obstacles for the city to extend on the right bank of the river are mountains. Within such
geographic environment, there are highly densely populated sections, while other areas of the
city due to their complex topographic relief, are not developed. The south-eastern part of the
city is located at 350 m above sea level and the settled areas of Mtatsminda are located at 550-
600 m above sea level.

The relief of Thilisi is complex and its diversity is the result of its geomorphological structure.
The relief had been subject to a strong transformation for centuries. Out of the natural-tectonic
phenomena, the landslides, mudflows, erosion and floods are active. Landslide and
gravitational phenomena are the main factors hampering the development of Tbilisi and
damaging the city infrastructure.

PuoAaLnmLn Ll e A7



Loan25655-GEOQ: Engineering,Procurement, Construction Management and Supervision
Modernization of Tbilisi-Rustavi Section of the Thilisi-Red bridge (Azerbaijani Border) Road

o b
Fig. 4.6 Topography

There are two zones of modern relief identified within the limits of the study area, in particular,
the Lesser Caucasioni and Kvemo Kartli Plain. The former morphological element is
represented as Teleti ridge, which is the south-eastern end of Trialeti Ridge and covers the
extreme northern-eastern part of the study area (a small part of it). The height of Teleti ridge
gradually reduces eastwards and over the settlement adjacent to Soganlugi it merges with the
alluvial plain of the river Mtkvari. The subsidence of the ridge in the east results from the
subsidence of the paleogenic stratum in the same direction. The ridge is asymmetric in shape
with its northern slope inclined more (20-45°) than its southern slope (15-20°). A coincidence of
the morphological form and tectonic structure is observed over Teleti ridge. In particular, its
crest coincides with Teleti anticline. The crest section of the ridge is characterized by hilly relief
with its absolute heights varying from 440 m to 606 m. The relative height of the northern slope
of the ridge in relation to the river Mtkvari varies between 80-200 m.

Kvemo Kartli valley covers a significant section within the limits of the study area, which is
presented as Asureti-Tsalaskuri plain and is located between Teleti and lalguja ridges. The
territory is presented by the terrace surfaces of the river Mtkvari (the | and Il right over-floodplain
terraces). The surface of the plain is inclined south-east (up to 10°), towards the bottom of
lalguja ridge. On its part, the surface of the plain is slightly complicated with small gorges
(Tsiviskhevi, Satirmatsaskhevi), flowing across the villages Soganlugi and Krtsanisi.

4.1.7Geological conditions of the study area
History of geological studies

The study area, if compared to other regions of Georgia, is better studied in a geological
respect. The first geological studies here were accomplished at the end of the XIX century by G.
Abych (1869, 1887, 1902) and E. Furnie (1896) and others. The mentioned authors developed
the geological basis of the study area what largely facilitated further geological works by the
explorers. The second stage of studies started in the 1930s headed by V. Rengaten (1937), S.
Kuznetsov (1937), N. Vasoevitch (1932, 1937), A. Janelidze (1930), whose works laid the
foundation to the extension of the geological net. The most important studies were
accomplished in the 1950-70s by D. Buleishvili (1960), I. Buachidze (1949), |. Kakhadze (1947),
N. Skhirtladze (1958), N. Aslamazova (1953), D. Papava (1971), E. Devdariani (1971) and
others.
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The first significant hydrogeological studies in the study area were accomplished by I.
Buachidze (1949), continued by the studies of L. Kharatishvili in subsequent years (1970,
1980). The most important studies in the engineering-geological respect, covering the whole of
the study area in particular were accomplished by A. Tsagurishvili (1981). These studies were
accomplished with the scale of 1:25 000 from Thbilisi to the state border of Georgia, within the
limits of the river Mtkvari gorge. The geomorphological studies in the study area were
accomplished by different authors, with the works by L. Maruashvili, D. Tsereteli and N.
Astrakhov (1971) being the most important though. In fact, these authors succeeded in studying
the relief and morphological conditions of the area in details.

The geology and tectonics of the study area

According to the tectonic zoning of Georgia (E. Gamkrelidze, 2000), the study area is included
in the southern and Bolnisi sub-zones of the folded system of the Lesser Caucasioni. The
geology of the area is participated by the rocks from the Middle Eocene through the Quaternary
periods.

The deposits of volcanogenic-depository formation of the Middle Eocene are spread in the
north-western part of the study area. The area of spreading of these deposits coincides with that
of Teleti anticline and they are represented by layered tufas and tufa-breccias. The stratum is
characterized by facial modifications, which are strongly dislocated.

The deposits of the Upper Eocene are spread in the north-western part of the study area.
Lithologically, the Upper Eocene is divided into two strata: the lower Navtlughi stratum and the
upper Thilisi stratum with nummulites. Only the former stratum is spread over the study area. It
is mainly represented by marls, argillite-like clays with sandstone and tufa-sandstone
interlayers. The total thickness of Navtlughi stratum in the environs of Teleti ridge varies from
150 to 260 m.

The Oligocene (Khadum horizon) deposits are spread in the central part of the study area,
which are mostly represented by clays with gypsum and rarely with sandstones. The
thicknesses of Khadum horizon clays reach 50-70 m.

The Lower Miocene deposits, which are spread in the southern part of the study area, is
presented by two lithological strata: the lower sandstone stratum belongs to Sakaraulo horizon,
and the upper stratum, which is almost totally structured with Maykop habitus clays, belongs to
Kotsakhuri horizon. Sakaraulo deposits almost horizontally lie over the deposits of the
Oligocene age. The horizon is structured with strong sandstones with quartz-arkose content
with clay and micro-conglomerates interlayers. The sandstones are of a typical whitish color.
The total strength of the horizon reaches 600 m. The deposits of Kotsakhuri Age are presented
by non-carbonate thin-layer dark clays, which reach 600 m when weathered. The dark clays of
Kotsakhuri Age disintegrate into thin brown slates during weathering. At some places, there are
broken sandstones and sand interlayers spread in the given clays. The average strength of the
horizon is 600 m.

The deposits described above over the study area are covered with the Quaternary deposits of
different thicknesses almost everywhere, which on their turn are presented by the | and Il right
over-floodplain terraces of the river Mtkvari of alluvial genesis and deposits of deluvial-proluvial
genesis. The deposits of alluvial genesis in the study area are spread most of all and are
presented by marly, well-treated shingle with the admixture of boulders (5%) and sand-gravel
filler (15-20%). The thickness of the mentioned deposits within the limits of the study area
reaches 10-15 m.

Deluvial-proluvial deposits in the study area are mostly spread in its northern part and are
presented by clay ground (clay and loam) with the admixtures of detritus and grit (20-25%).
Their thicknesses, if considered visually, vary between 3 and 5 m. The greatest tectonic unit in
the study area is the eastern end of Bedena-Teleti anticline, which on its part is divided into
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Teleti and Tabori anticlines. On their part, these anticlines are divided by Krtsanisi and
Tsalaskuri synclines.

Fig. 4.7Geological Map of Project Area
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Fig. 4.8Geological Map of Project Area
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Seismicity

The study area is located within the limits of Aspindza-Tbilisi morphostructural unit, which on its
part is complicated by tectonic faults crossing one another. The zone is located within the high-
risk area of seismicity. According to the macro-seismic zoning of Georgia, the study area
belongs to point 8 seismic zone (Decree No. 1-1/2284 of the Minister of Economic Development
of Georgia of October 7, 2009, Thilisi “On approving building standards and rules - “Earthquake-
resisting construction” (PN 01.01-09)). The settled areas in the study area, which are Thilisi,
Soganlugi and Rustavi, face the danger of point 8 earthquakes. According to the existing
statistical data, high-magnitude earthquakes capable of significantly damaging the modern
engineering structures (including the road) and impacting the morpho-dynamics of the relief,
have occurred more than once historically as well as in the near past. Below, we give the
existing statistical data.

i3 Ty a5 ®

a2

Fig. 4.9. Seismic Hazard Map indicating maximal horizontal acceleration and intensity
Note: accelerations are given in “g” units.

A 6-7-point earthquake in Tbilisi took place in the years of 1283, 1318, 1803, 1827, 1859, 1909,
1920 and 2002. According to the earthquakes occurred during the XX century, the duration of
quakes varies between 2.1 and 3.6 seconds. The nature and direction of spreading the seismic
waves mostly depend on the location of tectonic fault structures. The dominating direction (sub-
lateral) of spreading of the seismic waves in the study area is northern-western-southern-
eastern.
Below we give the characteristics of maximum horizontal accelerations of seismic waves
(dimensionless coefficient of seismicity) for the settled areas within the limits of the study area:

1. 0.17 m/sec? in Tbilisi

2. 0.12 m/sec? in Rustavi

3. 0.174 m/sec? in village Soganlugi.
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Hidrogeology

According to the hydrogeological zoning of Georgia (Buachidze |. (1979)), the study territory is
located in the region of porous and fissure waters of Marneuli-Gardabani artesian basin of block
Artesian basin of Georgia and in the region of fissure and fissure-karst waters of Tbilisi water-
pressure system of water-pressure system of Adjara-Trialeti folded zone.

Two principal hydrogeological complexes may be identified within the limits of the study area:
the water-bearing horizon of main rocks and the water-bearing horizon of Quaternary rocks. The
water-bearing horizon of the main rocks is presented by Eocene, Oligocene and Miocene water-
proof laguna-marine and volcanogenic deposits: tufas, tufa-breccias, clays, sandstones, marls,
argilites. Out of the volcanogenic rocks of the Middle Eocene, there are rare fresh and cold
water outcrops at the bottom of the gorge edges as seepage waters. An exception is the
thermal waters of deep circulation in the rocks of the same age. According to their chemical
content, the underground waters associated with the Middle Eocene rocks, are of two main
types:

1. Thermal curing waters with their outcrops associated with tufogenic waters. With their
chemical content, these waters are chloride-hydrocarbonate-sodium, with the mineralization of
0.25-0.34 gr/l and sulfate-chloride-sodium-calcium, with the mineralization of 0.68-0.87 gr/l.
Their temperatures vary from 26 to 50°C.

2. Cold water outcrops, which are associated with volcanogenic rocks, are hydrocarbonate-
calcium-magnesium, with the mineralization of 1.4 gr/l to 2.6 gr/l and sulfate-hydrocarbonate-
calcium-sodium, with the mineralization of 0.6 gr/l. The temperature varies from 6 to 18°C. It
should be noted that the underground waters of deep circulation of the Middle Eocene are
characterized by high content of hydrocarbon of up to 12 mg/l. These waters often contain
methane of up to 19.26-22% and nitrogen.

The deposits of Oligocene-Lower Miocene - clays, sandstones, marls, argilites are
characterized by low collector properties. Even some sandstone species, containing
carbonates, are in fact waterproof. The underground waters in these deposits mostly circulate
above the local erosion section level and locally outcrop over the edges of watercourses (rivers,
gorges), where they cross water-bearing layers of minor thicknesses. The flow of the springs is
litle (one-hundredth of litre per second), and the springs associated with fissure sandstones
have a greater flow (up to 0.3 m/sec). The underground waters are of different chemical content,
with their mineralization mostly depending on the content of gypsum in the rocks. The waters
are sulfate, sulfate-hydrocarbonate, sulfate-chloride and sodium-calcium-magnesium with the
general mineralization of 3.2-6.6 gr/l. They are characterized by high value of hardness (pH=7).
Out of the rocks (alluvial, deluvial, proluvial) of the water-bearing complex structured with the
Quaternary deposits, the high terraces of the river Mtkvari are mostly water-infused in the study
area. The water outcrops associated with the given deposits are mostly of a little flow. With their
chemical content, the waters are sulfate-hydrocarbonate and calcium-sodium-magnesium. Their
general mineralization varies from 1.0 to 1.0 gr/l.

During the road construction and operation in fact no pollution of the underground waters along
the road corridor is expected.

4.1.8 Assessment of the Design Corridor Engineering-Geological Conditions by pickets
(kilometers)
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Averaged physical-mechanical (geotechnical) properties of the grounds structuring the
study area

Below we give the Averaged physical-mechanical (geotechnical) properties of the grounds
structuring the study area.

The density of tufas is 1.1 gr/cm®, their porosity is 7%, their softening ratio is 0.86, the angle of
internal friction is 37°, the adherence is 170, the temporal resistance uniaxial strength (Rc) is 70,
the modulus of deformation is 2, and the modulus of elasticity is 4.

The density of sandstones is 2.30 gr/cm?®, their porosity is 8%, their softening ratio is 0.77, the
angle of internal friction is 29°, the adherence is 9, the temporal resistance uniaxial strength
(Rc) is 100, the modulus of deformation is 4, and the modulus of elasticity is 10.

The density of clays is 1.95 gr/icm?®, their coefficient of porosity is 0.70%, their plasticity index
>17, index of consistency is 0.0-0.25, the filtration coefficient <0,001, the angle of internal
friction is 20°, the adherence is 0.60, the provisional estimate resistance (Rc