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G.

Environmental Impacts and Mitigation Measures

G.1

Introduction

512. During the initial stage of the EIA process, several potential environmental and social
impacts of the project were identified. The baseline surveys were conducted keeping in
consideration the potential impacts. In this chapter, the potential environmental and social
impacts are evaluated. The impacts have been identified based on consideration of the
information presented in previous chapters. To avoid unnecessary repetition of supporting
information, cross referencing to previous sections is given where necessary. Following the
impact assessment, the mitigation measures related to each impact category is presented.

G.2

Impact Assessment Methodology

513. The general methodology used for impact assessment is described in this section. It
describes the process of impact identification and definition, significance rating, the mitigation,
management and good practice measures.

G.2.1 Identification of Significant Environmental Aspects
514.

The description of each impact will have the following features:
(i)

(ii)
(iii)
(iv)
(v)
(vi)
(vii)

Definition of the impact using an impact statement identifying the Project activity
or activities that causes the impact, the pathway or the environmental parameter
that is changed by the activity, and the potential receptors of the impact (aspectpathway-receptor).
Description of the sensitivity and importance value of the receiving environment
or receptors.
Extent of change associated with the impact.
Rating of the significance of the impact.
Description of appropriate mitigation and management measures and potential
effectiveness of the proposed measures.
Characterization of the level of uncertainty in the impact assessment.
The significance of an impact is determined based on the product of the
consequence of the impact and the probability of its occurrence. The
consequence of an impact, in turn, is a function primarily of three impact
characteristics:
(a)
magnitude
(b)
spatial scale
(c)
timeframe

515. Magnitude is determined from quantitative or qualitative evaluation of a number of
criteria including:
(i)
(ii)

Sensitivity of existing or reasonably foreseeable future receptors.
Importance value of existing or reasonably foreseeable future receptors,
described using the following:
(a)
inclusion in government policy.
(b)
level of public concern.
(c)
number of receptors affected.
(d)
intrinsic or perceived value placed on the receiving environment by
stakeholders.
(e)
economic value to stakeholders
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(iii)

Severity or degree of change to the receptor due to impact, measured
qualitatively or quantitatively, and through comparison with relevant thresholds:
(a)
legal thresholds—established by law or regulation
(b)
functional thresholds if exceeded, the impacts will disrupt the functioning
of an ecosystem sufficiently to destroy resources important to the nation
or biosphere irreversibly and/or irretrievably
(c)
normative thresholds – established by social norms, usually at the local
or regional level and often tied to social or economic concerns
(d)
preference thresholds—preferences for individuals, groups or
organizations only, as distinct from society at large
(e)
reputational thresholds—the level of risk a company is willing to take
when approaching or exceeding the above thresholds

516. Spatial scale is another impact characteristic affecting impact consequence. The spatial
scale of impacts can range from localized (confined to the proposed Project Site) to extensive
(national or international extent). They also may vary depending on the component being
considered.
517. The impact timeframe is the third principal impact characteristic defining impact
consequence and relates to either its duration or its frequency (when the impact is intermittent).
Impact duration can range from relatively short (less than four years) to long (beyond the life of
the Project). Frequency ranges from high (more than 10 times a year) to low (less than once a
year). These timeframes will need to be established for each Project based on its specific
characteristics and those of the surrounding environment.
518. Once the impact consequence is described on the basis of the above impact
characteristics, the probability of impact occurrence is factored in to derive the overall impact
significance. The probability relates to the likelihood of the impact occurring, not the probability
that the source of the impact occurs. For example, a continuous Project activity may have an
unlikely probability of impact if there are no receptors within the area influenced by that activity.
519. The reversibility of each impact at the end of construction and operation are important,
as these impacts may need on-going management after operation. The reversibility of each
impact at the end of construction and operation will be noted and described alongside the three
primary characteristics of magnitude, spatial scale and duration.
520.

The characteristics are outlined in Table 61.

Characteristic

Table 61: Characteristics Used to Describe Impact
Sub-components
Terms Used to Describe
the Impact

Type

Positive (a benefit), negative (a
cost) or neutral

Nature

Biophysical, social,
health or economic

cultural,

Direct, indirect or cumulative or
induced
Phase of the Project

Construction,
decommissioning
closure

operation,
or
post
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Characteristic

Sub-components

Terms Used to Describe
the Impact

Magnitude

Sensitivity of Receptor

High, medium or low capacity to
accommodate change
High,
medium
or
conservation importance

low

Vulnerable or threatened Rare,
common, unique, endemic
Importance or value of receptor

High, medium or low concern to
some or all stakeholders
High, medium or low value to
some or all stakeholders (for
example, for cultural beliefs)
Locally,
nationally
internationally important

or

Protected by legislation or policy
Severity or degree of change to
the receptor

Gravity or seriousness of the
change to the environment
Intensity, influence, power or
strength of the change
Never, occasionally or always
exceeds relevant thresholds

Spatial Scale

Area affected by impact boundaries at local and regional
extents will be different for
biophysical and social impacts

Area
or
Volume
covered Distribution Local,
regional,
transboundary
or
global

Timeframe

Length of time over which an
environmental impact occurs or
frequency of impact when
intermittent

Short
term
or
long
term Intermittent
(what
frequency)
or
continuous
Temporary or permanent
Immediate
effect
(impact
experienced immediately after
causative project aspect) or
delayed effect (effect of the
impact is delayed for a period
following the causative project
aspect)

Probability - likelihood or chance an impact will occur

Definite (impact will occur with
high likelihood of probability)
Possible (impact may occur but
could be influenced by either
natural or project related factors)
Unlikely (impact unlikely unless

226

Section F2 of the Khevi-Ubisa-Shorapani-Argveta Road (E60 Highway)
Environmental Impact Assessment

Characteristic

Sub-components

Terms Used to Describe
the Impact
specific natural or Project
related circumstances occur)

Reversibility/Sustainability

Potential for recovery of the
endpoint from a negative impact
Reversible
or
irreversible
Sustainability
for
positive
impacts

Confidence in impact evaluation (degree of certainty in the
significance ascribed to the impact)

Scientific uncertainty – limited
understanding of ecosystem (or
community) and processes
governing change
Data uncertainty – restrictions
introduced by incomplete or
incomparable information, or by
insufficient
measurement
techniques
Policy uncertainty – unclear or
disputed objectives, standards
or guidelines

G.2.2 Impact Significance Rating
521. The impact significance rating process serves two purposes: firstly, it helps to highlight
the critical impacts requiring consideration in the approval process; secondly, it serves to show
the primary impact characteristics, as defined above, used to evaluate impact significance. The
impact significance rating system is presented in Table 62 and described as follows:
(i)
(ii)
(iii)

522.

Part A: Define impact consequence using the three primary impact
characteristics of magnitude, spatial scale and duration.
Part B: Use the matrix to determine a rating for impact consequence based on
the definitions identified in Part A; and
Part C: Use the matrix to determine the impact significance rating, which is a
function of the impact consequence rating (from Part B) and the probability of
occurrence.

Using the matrix, the significance of each described impact is rated.
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Table 62: Method for Rating Significance
PART A: DEFINING CONSEQUENCE IN TERMS OF MAGNITUDE, DURATION AND SPATIAL SCALE
Definition
MAGNITUDE
Major

Moderate

Minor

TIMEFRAME

Criteria
Negative
• Large number of receptors affected
• Receptors highly sensitive and/or are of
conservation importance
• Substantial deterioration, nuisance or harm to
receptors expected
• Relevant thresholds often exceeded
• Significant public concern expressed during
stakeholder consultation
• Receiving environment has an inherent value
to stakeholders
• Some receptors affected
• Receptors slightly sensitive and/or of
moderate conservation importance
• Measurable deterioration, nuisance or harm
to receptors
• Relevant thresholds occasionally exceeded
• Limited public concern expressed during
stakeholder consultation
• Limited value attached to the environment
• No or limited receptors within the zone of
impact
• Receptors not sensitive to change
• Minor deterioration, nuisance or harm to
receptors
• Change not measurable or relevant
thresholds never exceeded
• Stakeholders have not expressed concerns
regarding the receiving environment
Duration of Continuous Aspects

Positive
• Large number of receptors affected
• Receptors highly amenable to positive
change
• Receptors likely to experience a big
improvement in their situation
• Relevant positive thresholds often exceeded

•
•
•

•
•
•
•
•

Some receptors affected
Receptors likely to experience some
improvement in their situation
Relevant positive thresholds occasionally
exceeded

No or limited receptors affected
Receptors not sensitive to change
Minor or no improvement in current situation
Change not measurable
Relevant positive thresholds never exceeded
No stakeholder comment expected

Frequency of Intermittent Aspects

228

Section F2 of the Khevi-Ubisa-Shorapani-Argveta Road (E60 Highway)
Environmental Impact Assessment
Short term / low
frequency
Medium term / medium
frequency
Long term / high
frequency
SPATIAL SCALE
Small
Intermediate
Extensive

•

Less than 4 years from onset of impact

More than 4 years from onset of impact up to
end of life of project (approximately 30 years)
• Impact is experienced during and beyond the
life of the project (greater than 30 years)
Biophysical
• Within the defined ‘area of influence’
• Within the district in which is the facilities are
located
• Beyond the district in which the facilities are
located
•

PART B: DETERMINING CONSEQUENCE RATING
MAGNITUDE
TIMEFRAME

•

Occurs less than once a year

•

Occurs less than 10 times a year but more
than once a year
Occurs more than 10 times a year

•

Socio-economic
• Within the defined ‘area of influence’
• Within the municipality in which the activity
occurs
• Beyond the municipality in which the activity
occurs

Minor

Short term / low frequency
Medium term / medium frequency
Long term / high frequency

SPATIAL SCALE
Small
Low
Low
Medium

Moderate

Short term / low frequency
Medium term / medium frequency
Long term / high frequency

Low
Medium
Medium

Medium
Medium
High

Medium
High
High

Short term / low frequency
Medium term / medium frequency
Long term / high frequency
PART C: DETERMINING SIGNIFICANCE RATING

Medium
Medium
High

Medium
Medium
High

High
High
High

CONSEQUENCE
Low
Low
Low
Low

Medium
Medium
Medium
Low

High
High
High
Medium

Major

PROBABILITY (of exposure to impacts)

Definite
Possible
Unlikely

Intermediate
Low
Low
Medium

Extensive
Medium
Medium
Medium
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G.3

Mitigation, Management and Good Practice Measures

523. Wherever the Project is likely to result in unacceptable impact on the environment,
mitigation measures are proposed (over and above the inherent design measures included in
the Project description). In addition, good practice measures may be proposed however these
are unlikely to change the impact significance. In the case of positive impacts, management
measures are suggested to optimize the benefits to be gained. Where mitigation measures are
required the impact will be rated again to show the residual impact after implementation of
management controls.
524. The following mitigation hierarchy will be utilized in selecting practical mitigation
measures for unacceptable impacts as follows (in order of preference):
(i)
Avoid the impact wherever possible by removing the cause(s).
(ii)
Reduce the impact as far as possible by limiting the cause(s).
(iii)
Ameliorate the impact by protecting the receptor from the cause(s) of the impact.
(iv)
Providing compensatory measures to offset the impact, particularly where an
impact is of high significance and none of the above are appropriate.

G.4

Screening of Impacts

525. Based on the impact assessment methodology discussed above, Table 63 presents the
possible impacts of the proposed Project. Each impact is discussed further in this chapter.
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C

O

Soil erosion caused by
poorly designed erosion
protection measures,
drainage, etc.

Significance

Soils

Probability

O

Consequence

C

Spatial Scale

Climate
Change

Vehicle Emissions from
traffic using the road.
GHG Emissions from
road construction.
GHG Emissions from
vehicle emissions.
Soil erosion on unstable
slopes caused by poor
construction works.

Timeframe

O

Magnitude

C

Risk of Exceeding Legal
Threshold

C

Level of Public Concern

Emissions from
stationary sources
Exhaust Emissions from
construction vehicles
and generators
Dust from the
movement of vehicles,
stockpiles, etc.

Sensitivity of Receptors

Impact

C

No. of Receptors Affected

Phase

Air Quality

L

M

L

M

MOD

H/F

SMALL

MED

DEF

M

M

M

L

M

MOD

H/F

SMALL

MED

DEF

M

M

M

M

M

MOD

H/F

SMALL

MED

DEF

M

M

H

M

M

MOD

LT

SMALL

MED

DEF

M

H

L

L

-

MIN

H/F

EXT

MED

DEF

M

Global

H

L

L

-

MIN

LT

EXT

MED

DEF

M

Nearby
communities
/ Water
bodies
Nearby
communities
/ Water
bodies

L

M

M

M

MOD

M/F

INTER

MED

POSS

M

L

M

M

M

MOD

MT

INTER

MED

POSS

M

Receptors

Aspect

Table 63: Impact Screening

Nearby
communities
Nearby
communities
Nearby
communities
/ Agric.
Crops
Nearby
communities
Global
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C

Significance

C

Probability

Ground water supply
degraded by new
tunnels.
Degradation of habitat
caused during site
clearing.
Tree cutting.

Consequence

O

Spatial Scale

Excessive water
extraction affecting local
water supplies.

Timeframe

Flora &
Fauna

C

Magnitude

C

Risk of Exceeding Legal
Threshold

O

Level of Public Concern

C

Sensitivity of Receptors

Soil contamination via
spills and leaks of
hazardous liquids from
construction camps.
Flooding caused by
blocking existing
drainage structures.
Flooding caused by
poorly designed
drainage structures.
Water contamination
from construction
camps, etc.

No. of Receptors Affected

C

L

M

L

M

MOD

M/F

SMALL

MED

POSS

M

M

M

M

-

MOD

M/F

SMALL

MED

POSS

M

Nearby
communities

M

M

M

-

MOD

LT

SMALL

MED

POSS

M

Nearby
communities
/ Water
bodies
Nearby
communities
/ Aquatic
wildlife
Nearby
communities

M

M

L

M

MOD

M/F

INTER

MED

POSS

M

L

L

L

L

MIN

H/F

SMALL

MED

UNLIKE

L

M

M

L

-

MOD

LT

SMALL

MED

POSS

M

Terrestrial
wildlife

M

H

L

-

MOD

L/F

SMALL

LOW

DEF

L

Terrestrial
wildlife

H

H

L

M

MAJ

ST

SMALL

MED

DEF

M

Receptors

Impact

Hydrology

Phase

Aspect
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Soil / Water
bodies /
Ground
water
Nearby
communities
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C

O

Significance

C

Probability

Land Use

Consequence

C

Spatial Scale

Limited accessibility to
properties as road
works block access.
Temporary disruption to
utilities while they are
removed to make way
for construction works.
Loss of land and
property due to the new
road.
Disruption to businesses
caused by reduced
access to the business.
Reduced income for
businesses no longer
located by the road.

Timeframe

C

Magnitude

Traffic delays due to
road works.

Risk of Exceeding Legal
Threshold

C

Level of Public Concern

C

Sensitivity of Receptors

Blocking migration
routes of animals.
Damage to access
roads caused by
construction vehicles.

No. of Receptors Affected

O

Terrestrial
wildlife
Nearby
communities
/ Road
Users
Nearby
communities
/ Road
Users
Nearby
communities

L

H

L

-

MOD

MT

SMALL

MED

UNLIKE

L

M

L

M

-

MOD

MT

INTER

MED

POSS

M

M

M

M

-

MOD

H/F

SMALL

MED

DEF

M

M

M

L

-

MOD

MT

SMALL

MED

POSS

M

Nearby
communities

M

M

L

-

MOD

MT

SMALL

MED

DEF

M

Nearby
communities

H

H

H

-

MAJ

MT

SMALL

MED

DEF

M

Nearby
communities

M

H

H

-

MAJ

H/F

SMALL

HIGH

POSS

H

Nearby
communities

M

H

H

-

MAJ

MT

SMALL

MED

POSS

M

Receptors

Impact

Infrastructu
re and
Transport

Phase

Aspect
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STD’s contracted and
spread by workers.

Emergenci
es

C

Fires, explosions, etc, at
site.

PCR

C

Damage to PCR caused
during construction.

Significance

C

Probability

C

Consequence

Tunnel and
embankment spoil
Accidents and injuries
during the construction
phase.

Spatial Scale

C

Timeframe

Pollution from inert
waste from construction
camps, etc.

Magnitude

C

Risk of Exceeding Legal
Threshold

Pollution from
hazardous waste from
construction camps, etc.

Level of Public Concern

C

Nearby
communities
Nearby
communities
/ Water
bodies
Nearby
communities
/ Water
bodies
Communitie
s/
Communitie
s/
Contractors
staff
Nearby
communities
/ Contractors
staff
Nearby
communities
/ Contractors
staff
PCR site
and its users

Sensitivity of Receptors

Induced changes.

Receptors

O

No. of Receptors Affected

OHS /
Community
Health and
Safety

Impact

Waste

Phase

Aspect
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M

M

L

-

MIN

LT

SMALL

MED

UNLIKE

L

M

M

L

H

MOD

H/F

INTER

HIGH

POSS

H

M

M

L

H

MOD

H/F

INTER

HIGH

POSS

H

H

H

H

M

MAJ

ST

INTER

MED

DEF

M

H

H

H

H

MAJ

H/F

INTER

HIGH

POSS

H

M

H

L

-

MOD

L/F

INTER

MED

POSS

M

M

H

L

M

MOD

S/T

SMALL

LOW

POSS

L

M

M

L

-

MOD

H/F

SMALL

MED

POSS

M
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Spatial Scale

Consequence

Probability

Significance

O

Timeframe

C

Magnitude

Vibration

Elevated noise levels
from vehicles using the
road.
Damage to properties
caused during blasting
and piling.
Damage to properties
from vehicle movement
vibration.

Risk of Exceeding Legal
Threshold

O

Level of Public Concern

C

Sensitivity of Receptors

Effects to PCR in terms
of elevated noise, dust,
etc.
Elevated noise levels
from construction
equipment.

No. of Receptors Affected

O

PCR site
and its users

M

M

L

-

MOD

MT

SMALL

MED

UNLIKE

L

Contractors
staff /
Nearby
communities
Nearby
communities

H

H

L

H

MAJ

H/F

SMALL

HIGH

DEF

H

H

H

M

H

MAJ

M/T

SMALL

MED

DEF

M

Nearby
communities

M

H

M

H

MAJ

M/F

SMALL

MED

POSS

M

Nearby
communities

L

H

M

L

MOD

MT

SMALL

MED

UNLIKE

L

Receptors

Impact

Noise

Phase

Aspect
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Key: H: High / M: Medium / L: Low / MAJ: Major / MOD: Moderate / MIN: Minimum / H/F: High Frequency / M/F: Low Frequency / L/F: Low Frequency / LT: Long term
/ MT: Medium Term / ST: Short term / MED: Medium / DEF: Definitely / POSS: Possible: / UNLIKE: Unlikely
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G.5

Physical Resources

G.5.1 Air quality
Potential Air Quality Impacts
526.

The potential impacts of the Project to air quality are described as follows:

Design and Pre-construction Phase
527. The road rehabilitation works are generally intermittent and not permanent in a specific
site, the works move along the Project road as work progresses and as such air quality impacts
will be short term in specific locations. However, fugitive emissions will be emitted on a longerterm basis from stationary sources such as asphalt plants. These sites can however be
selected prior to construction and be placed in an area where it can cause the least impact on
human and ecologic receptors.
Construction Phase
528. During construction, air quality is likely to be degraded by a range of operational
activities including:
(i)
Exhaust emissions from the operation of construction machinery (e.g. Nitrogen
Oxides (NOX), Sulfur Oxides (SOX) and Carbon Monoxide (CO));
(ii)
Open burning of waste materials; and
(iii)
Dust generated from haul roads, unpaved roads, exposed soils and material
stock-piles.
529. Dust is the major air quality problem from construction sites. Dust is a problem for a
variety of reasons, as outlined below:
(i)
Inconvenience to local people. For example, people may have to re-wash
laundry that has been put outdoors to dry, and wash windows, curtains and
vehicles. Dust can contaminate meat hanging up in open-air butchers and other
food that is exposed to it in homes, shops and open-air restaurants, giving food
a gritty texture.
(ii)
Health and safety problems. Dust may affect health by irritating eyes and
worsening the health of people with asthma. Dust can reduce visibility for
drivers on roads. It can also be blown for long distances by the wind.
(iii)
Crop damage. Even low concentrations of dust can affect plant and fruit growth
as far away as one kilometer from a construction site. Plant growth is
particularly susceptible to dusts that are highly alkaline, for example limestone
and cement dust. Dust deposited during light rainfall can cause the soil surface
to form a crust increasing run-off.
(iv)
Impact on ecology. Dust blowing onto watercourses may damage ecology by
increasing sedimentation, reducing sunlight and suffocating fish. It may also
affect plant growth and change the species of plants growing in an area. Dust
may also damage trees and other vegetation planted as part of the construction
contract.
(v)
Damage to plant and equipment. Within the construction site, dust can cause
mechanical or electrical problems in sensitive equipment such as computers. It
can also increase abrasion of moving parts in equipment and clogging of air
filters.
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Operational Phase
530. The main source of air pollution during the operational phase will be vehicles moving
on the highway. The main pollutants are: CO; NOX; hydrocarbons (HC); SO2; carbon dioxide
(CO2); and particulate matter (PM). These compounds can damage health and/or the
environment. The concentration of pollutants generated by vehicles depends on factors such
as the number, type and speed of vehicles. The effect of air pollution on local people depends
on the distance between them and the road, wind direction, topography and other factors. The
main direct effects are in the area closest to the road as the rapid dispersion and dilution of
exhaust gases quickly reduces their concentrations to levels at which risks are minimal.
531. The impacts associated with air quality in the operational phase of the Project have
been assessed using an air dispersion model. The findings of which are presented below.
532. Pollutants Modeled - The pollutants kept into considerations are the ones
characterizing the emissions from vehicles: NO2, NOX, PM10, PM2,5, CO, SO2 e C6H6. The
below indicates the limits taken into consideration.
Table 64: Pollutants Modeled & Reference Limits

1

2

3

MPC/guidelin
e
values/limits
National limit –
max.permiss.
one time
(volley)
concentration
(MPC), µg/m3
IFC/WHO
(updated
2016) –
guideline
value, µg/m3

EU limit,
µg/m3

Average
period

CO,
µg/m3

NO2,
µg/m3

SO2,
µg/m3

PM10,
µg/m3

PM 2.5,
µg/m3

TSP,
µg/m3

24 h

3000

40

50

n/a

n/a

150

30 min

5000

200

500

n/a

n/a

500

1 year

n/a

40

50

20

10

n/a

8h

10000

n/a

n/a

n/a

n/a

n/a

24 h

n/a

n/a

20

50

25

120

1h

30000

200

n/a

n/a

n/a

n/a

30 min

60000

n/a

n/a

n/a

n/a

n/a

10 min

100000

n/a

500

n/a

n/a

n/a

1 year

n/a

40

n/a

40

25

n/a

8h

10000

n/a

n/a

n/a

n/a

n/a

24 h

n/a

n/a

125

n/a

n/a

n/a

1h

n/a

200

350

n/a

n/a

n/a

533. Time frame of the model - The modelling has been developed for each of the below
scenarios:
(i)
Scenario year 2019
(ii)
Scenario year 2034.
534. The number of vehicles has been divided in 24 hours according to the provided traffic
flow; the results of the modelling are represented into values of concentration/time (hourly
levels) for the considered pollutants in correspondence of the selected receptors.
535. Spatial domain and receptors - The model takes into consideration an area far larger
than the road strips and has been enlarged according to the morphology, the distribution of
settlements and potential receptors for a total of about 20 square kilometres. The domain is a
rectangle having dimensions of 6 km x 3.5 km; calculations have been carried out on the basis
of progressive advancements for the road. Five main receptors have been inserted at the north
and south of the road. They have been used for the considerations in terms of respect or
excess of allowable limits.
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536.

Results - The results of the modelling are organized as follows:
(i)
Scenario 2019 (probable start of road service).
(ii)
Scenario 2034.

537. The values of the concentration of pollutants are calculated in correspondence of the
five selected sensitive receptors to act as reference points across the Project corridor for the
model. Each of these five receptors are located in the main villages within the Project corridor.
The average yearly values and the values considered of reference by the present day
legislation are put into evidence together to verify the threshold of acceptability. It must be
noted that the values only refer to the traffic in the new road, and do not consider any other
external source.
Table 65: Average yearly contribution of the road traffic to the background
(concentration in µg/m3) 2019
Receptors
Public School
of
Verkvichchala
Public School
of Vashlevi
Khunevi School
Boriti School
Church

PM10

PM2.5

NO2

NOX

CO

SO2

C6H6

0.227

0.173

4.56

9.94

1.67

0.004

0.007

0.179

0.135

3.06

7.15

1.27

0.003

0.006

0.207
0.177
0.188

0.157
0.134
0.143

4.41
6.07
6.33

9.24
10.22
10.71

1.50
1.28
1.36

0.003
0.003
0.003

0.007
0.006
0.006

538. The above values represent the contribution of the traffic to the background values in
the year 2019 when the road is expected to enter in full service.
539. Scenario for the interval years 2019 to 2034 - The following estimations have been
calculated according to Table 65, which reports the estimated increments/year of the average
monthly concentration for the expected traffic increments. When background values are
available (from the baseline monitoring undertaken as part of this EIA) they are considered
into the calculations.
540. The average resulting values are presented in the below Table 66 which shows the
increments, the background and the final expect values.
Table 66: PM10 (µg/m3) Comparison of expected values at 2019, background and limits
Receptor
Public School of
Verkvichchala
Public School of
Vashlevi
Khunevi School
Boriti School
Church

∆ estimated
increment
2019 (aver.)
PM10

Background level

Total

IFC Guideline
Value (year)

0.227

17

17.227

20.0

0.179

17

17.179

20.0

0.207
0.177
0.188

17
17
17

17.207
17.177
17.188

20.0
20.0
20.0

541. The data analysis confirms that the emission of PM10 generated by the traffic, at 2019
will not exceed the allowable limits. It must be taken into account that the largest part of the
traffic generating the background will be diverted into the new road, for that the above scenario
has to be considered very conservative.
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542. The application of increment of emissions determined by the expected increase of
traffic, permitted to develop the following table (Table 67) where the yearly increment of
pollution for the considered pollutants is put into evidence. This data is also mapped for NO2
and PM10 in Appendix Q.
Table 67: Yearly scenarios 2019 to 2034 for Air Quality Parameters
PM10 (µg/m3) *
year
2019
2034

Public School
of
Verkvichchala
17.227
17.308

Public
School of
Vashlevi
17.179
17.249

EU Limit

17.188

IFC
Guideline
Value
20

17.255

20

40

6.07

6.33

40

40

6.24

6.51

40

40

1.28

1.36

-

-

1.77

1.87

-

-

0.134

0.143

10

25

0.183

0.194

10

25

0.003

0.003

-

-

0.004

0.004

-

-

Khunevi
School

Boriti School

Church

17.207

17.177

17.280

17.240

40

NO2 (µg/m3) **
2019

4.56

3.06

4.41

2034

4.86

3.32

4.68
3

CO (µg/m ) **
2019

1.67

1.27

1.50

2034

2.28

1.75

2.05
3

PM2.5 (µg/m ) **
2019

0.173

0.135

0.157

2034

0.236

0.184

0.213
3

SO2 (µg/m ) **
2019

0.004

0.003

0.003

2034

0.005

0.004

0.005

3

C6H6 (µg/m ) **
2019

0.007

0.006

0.007

0.006

0.006

-

-

2034

0.01

0.008

0.009

0.008

0.008

-

-

* Including background at 2019
** No background

543. The analysis of the impact on operational phase air quality determined by the traffic on
the new road suggests that there are no negative impacts on the environment. In addition to
the fact that the maximum allowable limits are not surpassed, it must be taken into account
that the road provides benefits in term of vehicular emission due to the smoother drive and
optimized alignment.
544. The emissions of vehicles on a highway are lower than vehicles driving a urban type
road as the existing one where the frequent bends, inclination and traffic congestions do not
allow a fluid drive. If a similar traffic flow should transit via the existing road, the emissions
would be almost 20% higher.
545. The new road will have a positive impact on the air quality in term of reduced emissions
compared to a similar flow of traffic along the existing one; it can also be pointed out that no
air quality limits will be exceeded even considering that the composition of the fleet of vehicles
is maintained. The higher values are recorded to the south of the road due to the main wind
directions and morphology, these values are anyhow lower than the limits.
Management & Mitigation Actions
Pre-construction Phase
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546. Locations for rock crushing facilities, concrete batching yards and asphalt plants will
require approval from the Engineer, MoEPA and the RD during the Pre-construction phase.
Efforts will be made to ensure that these facilities are as near to the Project road as practical
to avoid unnecessary journeys and potential dust issues from vehicle movements during
construction works on unpaved roads in urban areas. Haul routes will be prepared and
submitted to the Engineer as part of his Traffic Management Plan (TMP).
547. To prevent impacts arising from asphalt plants, construction camps, batching plants
and rock crushing plants, they will be prohibited within 500 meters of any urban area or
sensitive receptor (school, hospital, etc). The locations of these facilities will be indicated within
the Contractors SEMP. Baseline air quality monitoring will also be undertaken by the
Contractor during the pre-construction phase as described below under the recommended
monitoring. Where practical, they should also be located as far away from agricultural plots as
possible, although given the constraints of the Project area ensuring sites are not close to
agricultural plots may not always be possible.
548. To adequately manage air quality impacts the Contractor will be responsible for the
preparation of an Air Quality Plan, submitted to the Engineer as part of the SEMP. The plan
will detail the actions to be taken to minimize dust generation (e.g. spraying un-surfaced roads
with water (including the types of equipment, sources of water, locations for watering and
schedule), covering stock-piles, etc) and will identify the type, age and standard of equipment
to be used and will also provide details of the air quality monitoring program for baseline and
routine monitoring. The Plan will also include contingencies for the accidental release of toxic
air pollutants.
Construction Phase
549. The Contractor will be responsible, through compliance with this EMP and his SEMP,
for the following;
(i)
Exhaust emissions - No furnaces, boilers or other similar plant or equipment
using any fuel that may produce air pollutants will be installed without prior
written consent of the Engineer. Construction equipment will be maintained to
a good standard and fitted with pollution control devices regularly monitored by
the Contractor and Engineer.
(ii)
Open burning of waste materials - No burning of debris or other materials will
occur on the Site.
(iii)
Dust generated from haul roads, unpaved roads, material stock piles, etc:
(a)
The Contractor will ensure and that material stockpiles will be located in
sheltered areas and be covered with tarpaulins or other such suitable
covering to prevent material becoming airborne.
(b)
All trucks used for transporting materials to and from the site will be
covered with canvas tarpaulins, or other acceptable type cover (which
will be properly secured) to prevent debris and/or materials from falling
from or being blown off the vehicle(s).
(c)
Hard surfaces will be required in construction areas with regular
movements of vehicles.
(d)
Effective use of water sprays will be implemented (e.g., Carry out
watering for dust control at least 3 times a day: in the morning, at noon,
and in the afternoon during dry weather with temperatures of over 25°C,
or in windy weather. Avoid overwatering as this may make the
surrounding muddy). All water used for controlling dust will be free of
odor and pollution.
(e)
Earthwork operation to be suspended when the wind speed
exceeds 20 km/h in areas within 500 m of any community.
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550. In addition, any new concrete batching plant, rock crushing facility and asphalt mixing
plant will be the subject of separate environmental application under the responsibility of the
Contractor. The Engineer will ensure that no such facility becomes operational without the
required permits.
551. The Contractor is also responsible for the preparation of a Health and Safety Plan. The
Plan, required as part of the SEMP, will include contingencies for the accidental release of
toxic air pollutants.
552. Emissions from on-road and off-road vehicles should comply with national or regional
programs. In the absence of these, the following should be considered:
(i)
Regardless of the size or type of vehicle, owners / operators should implement
the manufacturer recommended engine maintenance programmes.
(ii)
Drivers should be instructed on the benefits of driving practices that reduced
both the risk of accidents and fuel consumption, including measured
acceleration and driving within safe speed limits.
(iii)
Implement a regular vehicle maintenance and repair program.
Operational Phase
553.

Ensure continued maintenance of tunnel ventilation system.
Residual Impact Significance

Construction Phase – MINOR
If the mitigation measures suggested are implemented, the residual impacts of the Project
will be minor.
Operational Phase – LOW
Air quality during the operational phase will not be significantly impacted by the Project
road.

G.5.2 Climate Change
Potential Impacts Caused by the Project
554. Greenhouse Gas (GHGs) Emissions – The Greenhouse Gas (GHG) emissions
resulting from road construction have been estimated to be 2.14 ktCO2/km for a 26m wide
road. Including operational and maintenance issues over a 40 year period this figure rises to
3.94 ktCO2/km. Given a road length of 12.2 km, this would result in 48,068 tCO2 of GHG
emissions from the construction and O&M phases of the Project over a 40 year period.
Table 68: Estimated Energy Consumption, CO2 Emissions and GHG Emissions for a
Concrete Pavement 13 m wide.
Phase
Energy
CO2
Emissions All
GHG
Emissions
Consumption,
ktCO2/km
(26m ktCO2/km (26m pavement)
TJ/km
(26m pavement)
pavement)
Construction
Maintenance –
40 years

11.51 (23.02)
2.99 (5.98)

1.00 (2.00)
0.19 (0.38)

1.07 (2.14)
0.20 (0.40)
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Operation – 40
years
Total

12.60 (25.20)

0.66 (1.32)

0.70 (1.40)

27.09 (54.18)

1.85 (3.70)

1.97 (3.94)

Methodology based on IEA ETSAP – Technology Brief T14 –August 2011

555. GHG emissions from traffic using the road have been calculated using the traffic
forecasts presented in Section B. The existing road traffic is estimated to generate around
259 tons of CO2 per day, or 94,661 tons of CO2 per annum. A decrease of 13% of GHG
emissions can be achieved when driving at 90 km/h as opposed to transient driving at 60 km/h.
If we apply this condition to the traffic forecasts in 2037 a figure of approximately 186,000 tons
of CO2 would be generated by traffic using the road per year.
556. However, future emissions should not just be assessed by looking at how they increase
on the new road, but also compared with how they would have increased on the existing road
given the same projected traffic increases. As noted above he emissions of vehicles on a
highway are lower than vehicles driving a urban type road similar to the existing one where the
frequent bends and inclination as well as some traffic congestions do not allow a fluid drive. If
a similar traffic flow should transit via the existing road, the emissions would be almost 20%
higher.
Potential Impacts Upon the Project
557. The following section is extracted from the Climate Risk and Vulnerability Assessment
& Independent Proof Check prepared by the ADB in April 2018.
Components at High- and Moderate-Risk from Climate Impacts
558. Bridges – By 2050, precipitation is expected to decrease by 4.5%, and by 2100, it will
decrease by 13%. At the same time, extreme rainfall events are projected to become more
frequent and intense. This may lead to increased scouring and riverbank erosion. In addition,
the bridge deck drainage capacity may be overwhelmed and create unsafe driving conditions.
559. By 2100, annual river runoff may decrease by about 13%, and normal water levels in
the river channels may be lower by as much as -1.1 m. Water level and flow fluctuations may
lead to changes in sub-surface conditions that could affect foundation settlement and pier
bearing capacity.
560. By 2050, summer (July – September) temperatures are projected to increase by up to
4.5°C, and the number of consecutive hot days (i.e., days with maximum temperature over
25°C, and days with daily minimum temperatures over 20°C) will become more frequent, which
may impact bridge structure and bridge deck paving material.
561. The expected changes in temperatures will stress the bridge deck paving material,
which is expected to be a BM. The increase in maximum air temperatures may soften the BM,
and the likelihood of shorter winters will reduce the service life of the BM mixture due to
abrasion and wear.
562. In addition, an increase in the number, duration and extent of wildfires in the
surrounding vegetated and forested areas is expected. The ambient heat generated from these
may also affect bridge structures and materials, bridge deck conditions, and may also create
unsafe driving conditions.
563. Tunnels – By 2050, precipitation is expected to decrease by 4.5%, and by 2100, it will
decrease by 13%. At the same time, extreme rainfall events are projected to become more
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frequent and intense. This may affect overflow drainage capacity and create unsafe driving
conditions.
564. By 2050, summer (July – September) temperatures are projected to increase by up to
4.5°C, and the number of consecutive hot days (i.e., days with maximum temperature over
25°C, and days with daily minimum temperatures over 20°C) will become more frequent. While
droughty conditions are projected to occur more frequently, it is possible that an additional
increase of at least 2% in relative air humidity may occur due to changes on the frequency of
extreme rainfall events. This may impact tunnel waterproofing, tunnel lining and ambient air
temperatures within the tunnels.
565. In addition, an increase in the number, duration and extent of wildfires in the
surrounding hill slopes is expected. The ambient heat generated from the wildfires may affect
conditions within the tunnels, and may also create unsafe driving conditions.
566. An increase in droughty conditions combined with more frequent extreme rainfall
events will increase risk of flash floods, mudflows and landslides on the surrounding slopes.
For F2, the projected risk range for landslides is between 94% in the west and 143% in the
east, while the projected risk range for mudflows and flash-floods is between 15% in the east
and 23% in the west. An increase in debris flows along the road corridor is likely. These may
impact access to the tunnels.
567. Cut Sections - By 2050, precipitation is expected to decrease by 4.5%, and by 2100,
it will decrease by 13%. At the same time, extreme rainfall events are projected to become
more frequent and intense. Changes to ground water levels and flows may also lead to
changes in sub-surface conditions.
568. By 2050, summer (July – September) temperatures are projected to increase by up to
4.5°C, and the number of consecutive hot days (i.e., days with maximum temperature over
25°C, and days with daily minimum temperatures over 20°C) will become more frequent, which
will lead to an increase in the number, duration and extent of wildfires in the surrounding
vegetated and forested areas.
569. An increase in droughty conditions combined with more frequent extreme rainfall
events will increase risk of flash floods, mudflows and landslides on the surrounding slopes.
For F2, the projected risk range for landslides is between 94% in the west and 143% in the
east, while the projected risk range for mudflows and flash-floods is between 15% in the east
and 23% in the west. An increase in debris flows and drainage obstructions is likely.
570. Surface Water Management - By 2050, precipitation is expected to decrease by 4.5%,
and by 2100, it will decrease by 13%. At the same time, extreme rainfall events are projected
to become more frequent and intense. Intense and long-duration rainfall can be regarded as
the most critical loading condition. The frequency of such events is projected to increase, which
may create loads that exceed the original design parameters.
571. By 2100, annual river runoff may decrease by about 13%, and normal water levels in
the river channels may be lower by as much as -1.1 m. In addition, an increase in the number,
duration and extent of wildfires in the surrounding vegetated and forested areas is expected.
This will likely increase the debris load near drainage channels and openings. Because of
changing climatic conditions, projected debris loads, changing land use patterns, and
uncertainties in hydrologic estimates, culvert size and capacity should be expansive.
572. An increase in droughty conditions combined with more frequent extreme rainfall
events will increase risk of flash floods, mudflows and landslides on the surrounding slopes.
For F2, the projected risk range for landslides is between 94% in the west and 143% in the
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east, while the projected risk range for mudflows and flash-floods is between 15% in the east
and 23% in the west. An increase in debris flows and drainage obstructions is likely.
Components at Low-Risk from Climate Impacts
573. Road Surface - Nearly all climate parameters affect the road surface. Even under
normal climate change conditions, rigid pavements suffer from thermal-expansion stresses.
574. Thermal-expansion stresses, such as scaling, D‐cracking, pumping, faulting, curling,
corner cracking and ‘punch-outs, are the primary concern due to air temperatures, including
absolute yearly maximal and the number of heat days. Curling deformation, resulting in
thermal-expansion stresses in the concrete slab, is a characteristic phenomenon under
environmental and repeated vehicle loads. Distortion of the slab, due to both upward and
downward curling, may occur when the top surface of the slab is cooler than the base course,
and also when there is a higher temperature on the top surface, leading to separation of the
base course from the concrete. Distress of the pavement in the form of joint deterioration, or
cracking, also contributes to void formation by allowing moisture infiltration. The combination
of distress and layer voids will further reduce the pavement load carrying capacity. Changes
in the capacity of the base course, or subgrade, as a second-order response may also add
new stresses to the road surface.
575. While an overall increase in temperature is projected, these are not expected to
severely impact the road surface since the projected temperatures are within the German
Pavement Design Guideline (RStO 12) reference temperature range (-20°–50°C) used in the
pavement design.
576. The increase in the number of consecutive hot days (i.e., days with maximum
temperature over 25°C, and days with daily minimum temperatures over 20°C), and the
increase in the number, duration and extent of wildfires on the surrounding slopes, may require
second level responses.
577. Interchanges and Access Roads - There is insufficient information to properly assess
climate risks to the interchanges, and the approach and connecting roads.
578. The majority of climate parameters affect BM surfaces, though the increase in the
number of hot days and nights is of particular concern. As BM surfaces have a short design
life and can be replaced relatively easily, they are not considered a medium- or high-risk
component. Changes in air and ground temperatures may also affect the subgrade of the
approach and connecting roads, but not to an extent that would result in medium- or high-risk
component.
579. Road Embankment and Road Base - Most climate events affect the road
embankment to some degree. The climate load includes changing ground water levels, that
can induce consolidation settlement; ground temperature; ground water regimes; snow cover;
and surface vegetation that can reduce their service life. By 2050, precipitation is expected to
decrease by 4.5%, and by 2100, it will decrease by 13%. Increasing temperatures and changes
in precipitation patterns may impact ground and surface water flows, leading to consolidation
settlement.
580. By 2050, summer (July – September) temperatures are projected to increase by up to
4.5°C, and the number of consecutive hot days (i.e., days with maximum temperature over
25°C, and days with daily minimum temperatures over 20°C) will become more frequent, may
accelerate soil warming, and in some soil types, creating soil heave.
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581. In contrast to the road embankment, the road base is not directly exposed to the
atmosphere, and therefore is less impacted by short-term climate events. Changes in the road
base capacity would mostly result from loss in strength or formation of voids due to internal
erosion, especially if the road surface is cracked.
582. Changes in surface and ground water levels and their impact on the road base and the
road embankment, as a second-order response to changes in precipitation levels are difficult
to predict, but should be considered.
Management Actions
583. A number of recommendations were made as part of the climate risk assessment. The
following table provides those recommendations along with the responses of the Detailed
Design Consultant.
Table 69: Climate Change Recommendations and Responses
Detailed Design Consultant Reply

Recommendation
Bridges
A review of the bridge pier design
parameters in light of the potential changes
in in soil conditions, with implications for
foundation settlement, should be undertaken
prior to finalization of the Design Reports.

The recurrence interval for the bridge
drainage system should be upgraded to a 50year recurrence interval, and the drainage
calculations revisited, to ensure concurrency
with the other elements of the drainage
system.
As part of road maintenance and key
indicator monitoring, bridge deck retrofitting
trigger levels – to recognize the point at
which impacts are beginning to be
experienced at specific locations – should be
developed for initiation of management
responses.
Tunnels
Verify that the parameters for the
waterproofing and ventilation systems
include potentially higher humidity values.

A 50-year recurrence interval for the tunnel
drainage system should be used for
consistency with other drainage system
parameters, and all design calculations
reviewed.

All piers are designed in order to avoid settlements on
the long run and plinths are generally in the floodplain.
Plinths in the flowing section of the river, whenever
unavoidable, are founded on piles and with the upper
face below the riverbed level, as per best practice; the
risk of foundations being exposed is consequently
minimum. Intervention of protection of the plinths in
the floodplain in case of future river bed changes is
quite simple and not expensive, so we suggest to
monitor this aspect and act accordingly just in case.
Recommendations for the Employer will be included
in the "Recommendations for the management of the
highway" document, in order to give an instrument of
monitoring and managing the maintenance.
The shown value "30 years" at paragraph 4.5 of the
Design Report is a typo mistake, indeed as you can
check the discharge per unit area considered is that
effectively used for all other drainage elements. i.e. 50
years (50,5 m3/s/km2).
Bridge deck retrofitting trigger levels will be included
in the "Recommendation for the management of the
highway" document

Waterproofing inside a tunnel is designed to prevent
water circulating in the rocks from entering the tunnel,
and, if properly executed, it should not be considered
as a main humidity values rise driver. The humidity
values are not a problem for these tunnels since they
are unidirectional, so they do not affect the ventilation
system or the smoke.
Highway platform drainage inside tunnels is designed
to manage possible accidental losses of hazardous
liquids from trucks as a consequence of an accident.
In fact this is a close system, with "no-fire-inlet"
manholes to avoid the spread of the flame and a
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Recommendation

Detailed Design Consultant Reply

The potential for higher levels of channel
obstruction should be explicitly integrated
into the drainage system design, due to
increased mass movement and erosion
activities.

storage tank at the lower portal. Tank that won't
discharge on the rivers but will be emptied by means
of pumps. Having neither direct precipitation nor
runoff inflow in the tunnel, the relevant drainage is not
an issue and it is not correlated to any specific
hydrological return period.
See above. Moreover, at each portal there is a
drainage system collecting water coming both from
the platform and from the slope and discharging it in
the river, by means of pipes or culverts, before
entering the tunnel. In any case sediments are not
expected to enter in a significant amount the tunnel
drainage system.
All the slopes at the portal, when not covered with
material coming from excavation (slope 7 on 4), are
protected with net, dimensioned case by case, based
on the geotechnical conditions.

The design of the tunnel portals and wing
walls should be reviewed for suitability for
higher levels of mass movement and erosion
activities.
Cut Sections
A decrease in the cut slope gradient, and a
concurrent increase in the overall slope
buffer area, is recommended.

Increased use of hydro seeding on all the cut
slopes, not just their upper most area, is
recommended.

Surface Water Management Structures
A consistent 50-year recurrence interval for
the road drainage system should be used
throughout the design, and all design
calculations reviewed.
Assumptions and calculations for areas with
high degree of mass movement and high
potential for channel obstruction should be
explicitly integrated into the drainage system
design.
Use of box culverts, which are better at
managing debris flows and related
obstructions than pipe-based systems, is
recommended.

584.
•

The choice of the cut slope is a compromise between
the geotechnical constraints and the occupation of
land. Reducing the slope of the cuts in many cases
will cause larger road footprint (often more than a
hundred meters), which would not acceptable for its
landscaping and resettlement impacts and for the
volumes of spoil material generated. In any case the
geotechnical verification (not present in the draft)
have been carried out with conservative safety
coefficient.
The steepness of the slope (almost vertical) and the
presence of rock don't allow the use of hydro seeding.
This would more be the case of a "vertical garden",
which is not a technology practiced in Georgia. That's
why the designer's choice was the more industrial, but
effective steel net protection.
50 years return period is used as clearly stated in the
design documents (check paragraphs 4.1, 4.2, 4.3
and 4.4; statement at paragraph 4.5 about the 30
years RP is, again, only a typo mistake).
Mass movements are mostly unpredictable, as well as
the yearly amount of debris flow. We only can suggest
to the Employer to monitor these phenomena and to
act accordingly, in case of event. Monitor of mass
movement will be included in the "Recommendation
for the management of the highway" document.
Indeed, only box culverts are adopted all along the
motorway for hill slope water (see table 3.7.1. of the
hydraulic report). Further, given that a design solution
with external ditches has been chosen for both
embankment/fill and cut section, the motorway
platform always lies higher than external ditches, so
that drainage pipes are not expected to convey
significant debris flow.

Given the above, the only management measures required are:
Ensuring the items outlined above are included in the "Recommendations for the
management of the highway" document, and
246

Section F2 of the Khevi-Ubisa-Shorapani-Argveta Road (E60 Highway)
Environmental Impact Assessment

•

Measure and report annual GHG emissions given that the projected emissions will be
above 100,000 tCO2eq/yr.
Residual Impact Significance

Construction Phase – MINOR
Operational Phase – LOW/MEDIUM
Residual impacts from the generation of GHGs will remain throughout the lifecycle of the
Project. This is an unavoidable consequence of the Project, but as noted in other sections
of this report, more fuel efficient cars may, in the future lead to a decrease in the emissions
generated on the Project road. The Detailed Design Consultant have considered the
recommendations of the climate risk assessment and will add them to the
“Recommendation for the management of the highway" document where applicable. No
other actions are considered necessary to address climate change issues.

G.5.3 Soils
Potential Impacts
585.

Potential impacts to soils include:
(i)
Loss of Topsoil - Several impacts to topsoil may occur during the construction
phase, including; removal of top soil for construction outside the ROW;
compaction of topsoil; loss of top soil by wind and water erosion and covering
of top soil by project works.
(ii)
Erosion - It is possible, that without adequate protection measures soil erosion
could occur on road embankments and bridge embankments. It is also possible,
that stockpiles of soil located close to surface waters could infiltrate the water
courses during heavy rainfall and cause siltation of the rivers.
(iii)
Borrow Pits – No borrow pits are required under this Project as the quality and
quantity of spoil material from tunnels and other cuts is suitable for construction
purposes.
(iv)
Induced Changes - It is possible that construction of the new road could induce
development along the corridor to some extent, but in general the purpose of
the Project is to improve the existing E-60 corridor to provide safer and quicker
journey times which will help facilitate the movement of people and goods
locally and regionally. It is considered unlikely that significant new commercial,
industrial or residential developments would arise along this portion of the
corridor as a result of the Project that in turn may lead to conversion of
agricultural land or other impacts to productive soils.
(v)
Contamination Due to Spills or Hazardous Materials - Potential soil
contamination is a possibility resulting from poorly managed fuels, oils and other
hazardous liquids used during the project works.

Management & Mitigation Actions
Construction Phase
586. Potential adverse impacts will be avoided or otherwise mitigated by ensuring the
Contractor complies with the following:
(i)
Erosion - During construction, the Contractor will be responsible for ensuring
material that is less susceptible to erosion will be selected for placement around
bridges and culverts. In addition, he will ensure re-vegetation of exposed areas
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(ii)

(iii)

including; (i) selection of fast growing and grazing resistant species of local
grasses and shrubs; (ii) immediate re-vegetation of all slopes and
embankments if not covered with gabion baskets; (iii) placement of fiber mats
to encourage vegetation growth. The Engineer and the Contractor will both be
responsible for ensuring that embankments are monitored continuously during
construction for signs of erosion. These actions and activities will be included
in
the
Contractors
Clearance,
Re-vegetation
and
Restoration
Management Plan.
Topsoil – To reduce impacts to topsoil the following measures will be employed
by the Contractor; locate topsoil stockpiles outside drainage lines and protect
stockpiles from erosion; construct diversion channels and silt fences around the
topsoil stockpiles to prevent erosion and loss of topsoil; rip ground surface prior
to the spreading of topsoil; and remove unwanted materials from topsoil such
as roots of trees, rubble and waste etc. Specifically regarding soil compaction,
the Contractor will confine operation of heavy equipment within the ROW, as
much as possible, to avoid soil compaction and damage to privately owned
land. If in case private lands are disturbed, the contractor should promptly
inform the owner and agree on the ways to remedy the situation.
Contamination Due to Spills or Hazardous Materials. The Contractor, with
oversight from the Engineer, will ensure that:
(a)
All fuel and chemical storage (if any) will be sited on an impervious base
within a bund and secured by fencing. The storage area will be located
away from any watercourse or wetlands. The base and bund walls will
be impermeable and of sufficient capacity to contain 110% of the volume
of tank (or one tank if more than one tank is located in the bund).
(b)
The construction camp maintenance yard will be constructed on
impervious hardstanding with adequate drainage to collect spills, there
will be no vehicle maintenance activities on open ground.
(c)
Filling and refueling will be strictly controlled and subject to formal
procedures. Drip pans will be placed under all filling and fueling areas.
Waste oils will be stored and disposed of by a licensed contractor.
(d)
All valves and trigger guns will be resistant to unauthorized interference
and vandalism and be turned off and securely locked when not in use.
(e)
The contents of any tank or drum will be clearly marked. Measures will
be taken to ensure that no contaminated discharges enter any soils.
(f)
No bitumen drums or containers, full or used, will be stored on open
ground. They will only be stored on impervious hardstanding.
(g)
Areas using bitumen will be constructed on impervious hardstanding to
prevent seepage of oils into the soils.
(h)
No bitumen drums or containers, full or used, will be stored on open
ground. They will only be stored on impervious hard standing.
(i)
Areas using bitumen will be constructed on impervious hard standing to
prevent seepage of oils into the soils.
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Residual Impact Significance
Construction Phase – MINOR
If the mitigation measures suggested are implemented, the residual impacts of the Project
will be minor.
Operational Phase – LOW
The erosion protection measures outlined above will prevent impacts occurring into the
operational phase of the Project.

G.5.4 Hydrology
Potential Impacts
Pre-construction Phase
587. The following potential impacts to hydrological conditions exist within the Project
corridor:
(i)
Drainage & Flooding - Inadequate assessment of the hydrological conditions in
the Project Area and poor design could result in damage to Project structures,
including bridges and culverts. This in turn would result in several impacts
including cost to rebuild the structures, potential flooding of agricultural land and
property and impacts to surface water quality.
(ii)
Construction Camps – Improper siting and design of construction camps can
have negative impacts to hydrology, both surface and groundwater, through
improper disposal of liquid waste and spills of hazardous liquids.
588. The span of the bridges is designed to avoid, as far as possible, the presence of
foundation piles in the riverbed. That said, it is important to point out that the intervention is
located in a complicated orography (a narrow valley with a central stream) and that the
geometric standards of the route have imposed strong constraints that oblige to pass over the
river, to have no greater environmental impact on forests or populated areas.
Construction Phase
589. Bridge Construction - Bridge construction activities may increase silt load in the river
during construction at bridge sites and may result in accidental spillage of concrete and liquid
waste into the river. This may impact upon the biodiversity of the rivers. Excavation of river
bed materials will be required during the construction of the bridge piers (Approximately 56
piers out of around 160 in total will be constructed within the river itself).
590. Hazardous Liquids - From the construction activities, there will be significant use of fuel
and lubricant and other hazardous liquids such as paints. Without standardized materials
handling and storage protocol in place, spills and contamination of groundwater and soils is
possible. Other impacts to groundwater could occur from the washing out of concrete mixers
onto bare soils and a lack of oil and grease interceptor tanks in camp drainage systems.
591. Water Use – Technical water may be sourced from the Dzirula and Rikotula rivers. The
required amounts, potentially 200 m3 per day (0.002 m3/s) are insignificant given the flow rates
of these major rivers (The lowest flow in the Dzirula is during August with a flow of
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approximately 3.445 m3/s). However, where necessary the relevant permits will be obtained
for surface water abstraction.
592. Tunnel Construction – Impacts associated with tunnel construction are discussed
under Section G.7.5 below.
593. No fisheries have been identified within the Project area, or residents that rely on fishing
as a livelihood. As such no impacts to livelihoods or fisheries or activities downstream are
anticipated. Recreational fishing was noted in the Dzirula river during site visits. Impacts to
recreational fishing are anticipated to be short term and minor.
Operational Phase
594. In rare circumstances there could be a major spill of oil / fuel from tanker trucks. Such
spills could impact significantly on the Dzirula and Rikotula rivers given the proximity of the
road to these surface water courses in many locations along the alignment.
595. Drainage of run-off from bridge decks could flow directly to the rivers if correct drainage
is not installed on the bridges. This could be a problem if the bridges have accumulated oils
and grease during dry periods and they are suddenly washed out during heavy rainfall.
Management & Mitigation Actions
Pre-construction Phase
596. Drainage and Flooding - Consideration in the design phase has be given to the issue
of drainage and culverts to ensure that drainage patterns are improved from the existing
conditions and that increased run-off does not occur or result in flooding of areas previously
undisturbed. During design, all drainage works have been designed based on the historical
flood data and flood forecasting. A design discharge of 50 years return period is considered
for culverts, and 100 years of bridges.
597. It is also strongly recommended that the RD considers including the use of oil
separators within the road drainage system to capture any spills of oil / fuel and also to filter
hydrocarbon run-off from the road in general.
598. Bridges - All bridges will be designed for the life expectancy of 100 years. The design
loading and design of all structural components will conform to the bridge design standards
provided in the Employer’s Special Requirements.
599. The bridges shall be designed with dry paths under the bridge on either side of the
streams to facilitate movements of people, livestock and wildlife, the latter primarily at night
when people are not around.
600. Bridge designs will ensure that drainage from bridge decks over 50 meters do not
discharge directly to the watercourses beneath the bridges. The bridge run-off waters will lead
to an interceptor tank, or filter pond adjacent to the bridge in order to trap oil and grease runoff so that it cannot enter any portion of the Dzirula and Rikotula rivers. The bridge design and
layout must also be aesthetically pleasing and in harmony with the existing environment.
Finally, the Contractor, through his Environmental Manager, will be responsible for consulting
with MoEPA to confirm the fish spawning period (see Table Figure 85) in relation to the bridge
construction works to ensure that all works are scheduled to take place periods least likely to
affect the fish spawning period. The Contractor shall also prepare a Bridge Construction Plan
prior to the starting of works at any bridge construction site. The Plan shall include items
relating to the construction schedule, construction techniques, work areas, equipment use,
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siting of hazardous liquids and waste materials, provision of coffer dams, fish spawning
periods, results of any other fauna surveys, e.g. for otters, procedures for fueling of vehicles,
sediment management, methods to reduce turbidity, OHS measures, etc.
601. Construction Camps – In the first instance, no construction camp, permanent or
temporary, will be located within 500 meters of any river, or irrigation channel (not including
drainage channels) identified in this report, including the Dzirula and any of its tributaries. The
Contractor will also be responsible for the preparation of a Construction Camp Site Plan which
will form part of the SEMP. The Plan will indicate the system proposed and the locations of
related facilities in the site, including latrines, holding areas, septic tanks, etc. The Contractor
will ensure the following conditions are met within the Plan:
(i)
Wastewater arising on the site will be collected, removed from the site via a
suitable and properly designed temporary drainage system and disposed of at
a location and in a way that will cause neither pollution nor nuisance.
(ii)
There will be no direct discharge of sanitary or wash water to surface water,
including the surface water courses identified in this report, including the Dzirula
and its tributaries. Disposal of materials such as, but not limited to, lubricating
oil and onto the ground or water bodies will be prohibited.
(iii)
Liquid material storage containment areas will not drain directly to surface water
(including wetlands).
(iv)
Lubricating and fuel oil spills will be cleaned up immediately and spill cleanup
materials will be maintained (including spill kits) across the Contractors
construction camp and ancillary facilities, e.g. asphalt plant.
(v)
Construction and work sites will be equipped with sanitary latrines that do not
pollute surface waters.
(vi)
Discharge of sediment-laden construction water directly into surface
watercourses or wetlands will be forbidden. Sediment laden construction water
will be discharged into settling lagoons or tanks prior to final discharge.
(vii)
Spill cleanup equipment will be maintained on site. The following conditions to
avoid adverse impacts due to improper fuel and chemical storage:
(viii) Fueling operations will occur only within containment areas.
(ix)
All fuel and chemical storage (if any) will be sited on an impervious base within
a bund and secured by fencing. The storage area will be located away from any
watercourse or wetlands. The base and bund walls will be impermeable and of
sufficient capacity to contain 110% of the volume of tanks.
(x)
Filling and refueling will be strictly controlled and subject to formal procedures
and will take place within areas surrounded by bunds to contain spills / leaks of
potentially contaminating liquids.
(xi)
All valves and trigger guns will be resistant to unauthorized interference and
vandalism and be turned off and securely locked when not in use.
(xii)
The contents of any tank or drum will be clearly marked. Measures will be taken
to ensure that no contaminated discharges enter any drain or watercourses.
(xiii) Disposal of lubricating oil and other potentially hazardous liquids onto the
ground or water bodies will be prohibited.
(xiv) Should any accidental spills occur immediate cleanup will be undertaken and
all cleanup materials stored in a secure area for disposal. Disposal of such was
will be undertaken by a waste management company contracted by the
Contractor. The waste management company must have the required licenses
to transport and dispose of hazardous waste before any such waste is removed
from the site. The Contractor will keep copies of the company’s licenses and
provide waste transfer manifests at his camp site for routine inspection by the
Engineer.
Construction Phase
251

Section F2 of the Khevi-Ubisa-Shorapani-Argveta Road (E60 Highway)
Environmental Impact Assessment

602. Construction Camps and Storage Areas – The Engineer will undertake regular
monitoring of the Contractors construction camp and storage areas to ensure compliance with
the SEMP and the Contractors Construction Camp Site Plan.
603. Site plans will be devised to ensure that, insofar as possible, all temporary construction
facilities are located at least 100 meters away from any surface water course. If determined
warranted by the Engineer, the Contractor will provide a wash pit or a wheel washing and/or
vehicle cleaning facility at the exits from the Contractors camp sites. If so requested, the
Contractor will ensure that all vehicles are properly cleaned (bodies and tires are free of sand
and mud) prior to leaving the site areas. The Contractor will provide necessary cleaning
facilities on site and ensure that no water or debris from such cleaning operations is deposited
off-site.
604.

Bridge Construction - Concerning bridge construction works, the Contractor will:
(i)
Divert the water flow near the bridge piers.
(ii)
Provide coffer dams, silt fences, sediment barriers or other devices to prevent
migration of silt during construction within streams.
(iii)
Perform dewatering and cleaning of cofferdams to prevent siltation by pumping
from cofferdams to a settling basin or a containment unit.
(iv)
Carry out bridge construction works without interrupting the traffic on the Project
Road with the provision of suitable diversions.
(v)
Ensure no waste materials are dumped in the river, including re-enforced
concrete debris.
(vi)
Place generators more than 20 meters from the river.
(vii)
Ensure that no concrete waste is dumped in the river.
(viii) Carefully collect all polystyrene (from expansion joints) so that it does not litter
the local environment.
(ix)
Ensure that no hazardous liquids are placed within 10 meters of the river.
(x)
Provide portable toilets at bridge construction sites to prevent defecation by
workers into the river.
(xi)
Ensure that workers are provided with correct PPE including harnesses.
(xii)
During piling works ensure that pumped water is filtered through a silt trap
before being discharged to the river.
(xiii) Provide areas where concrete mixers can wash out leftover concrete without
polluting the environment. This may be in the form of a lined settling pond at
each bridge site. Drivers will be informed of these locations and the
requirements to use these settling ponds on a routine basis by the Engineer.
Dried waste from the settling ponds can be used as backfill for culverts, etc.

605. Drainage and Flooding - During the construction phase the Contractor will be required
to construct, maintain, remove and reinstate as necessary temporary drainage works and take
all other precautions necessary for the avoidance of damage to properties and land by flooding
and silt washed down from the works. Should any operation being performed by the Contractor
interrupt existing irrigation systems, the Contractors will restore the irrigation appurtenances
to their original working conditions within 24 hours of being notified of the interruption. The
Contractor will also be responsible for ensuring that no construction materials or construction
waste block existing drainage channels within the Project corridor. The Engineer will be
responsible for routine monitoring of drainage channels to ensure they remain free of waste
and debris.
606. Tunnel Construction - Mitigation associated with tunnel construction are discussed
under Section G.7.5 below.
Operational Phase
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607. During the operational phase of the Project, the RD will be responsible for monitoring
drainage along the road to ensure that it does result in increased run-off and flooding. The RD
will be responsible for rectifying this issue if it occurs.
608.

During routine maintenance, the Contractor shall:
(i)
Perform maintenance paving of the road sections and bridge decks only in dry
weather to prevent runoff contamination.
(ii)
Use staging techniques to reduce the spread of paving materials during the
repair of potholes and worn pavement. These can include covering storm drain
inlets and manholes during paving operations, using erosion and sediment
controls to decrease runoff from repair sites, and using drip pans, absorbent
materials and other pollution prevention materials to limit leaks of paving
materials and fluids from paving machines.
(iii)
Comply with mitigation measures defined for water protection during
construction.
(iv)
Remove all waste, material, machinery and tool from the area after completion
of works.
(v)
Reinstate disturbed areas – if the case.
Residual Impact Significance

Construction Phase – MINOR
If the mitigation measures suggested are implemented, there will be no significant residual
impacts.
Operational Phase – LOW/MEDIUM
It is noted that the Project requires interceptor tanks for bridge run-off and this could also
be applied to the road drainage network in general, if not residual impacts will occur during
the operational phase as polluted road water run-off drains directly into surface water
courses.

G.5.5 Natural Hazards
Potential Impacts
609. No significant issues have been identified relating to landslides that cannot be
managed by incorporation of the design measures outlined in Section F.1.4 Natural Hazards.
610. The project is located in a seismically active area. The Detailed Design Consultants
have experience of designing roads in seismically active areas and have ensured that all
designs are compliant with the relevant seismic standards of the GoG.
611. Potential flood events are discussed above under Section G.5.4 - Hydrology) and
increased precipitation is discussed above under Section G.5.2 Climate Change.
Management & Mitigation Actions
612.

None required.
Residual Impact Significance

Construction Phase – NONE
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No residual impacts are anticipated.
Operational Phase – NONE

G.6

Ecological Resources

G.6.1 Biodiversity
Potential Impacts
613.

The main concerns for impacts on biodiversity are outlined below

Impacts from Site Clearance
614. Site Clearance Impacts on Habitat - The main effects of site clearance/preparation and
movement of equipment include loss of habitat. The ecological receptors most affected include
those that have limited mobility such as terrestrial flora, reptiles and amphibians. Loss of
habitat can also affect more mobile species which lose breeding, nesting and feeding sites.
The spread of invasive plant species is facilitated by disturbances such as site clearance and
this results in a risk to the native, endemic and relict flora.
615. The removal of vegetation, including up-rooting of shrubs and cutting of trees, will result
in loss of plants, contributing to a decline in their numbers, as well as loss of habitat for species
of mammals, birds, insects and herpetofauna that they provide. Fauna with limited mobility,
such as reptiles, are at a greater risk of direct mortality due to Project- related activities such
as movement of equipment.
616. Site clearance/preparation and movement of equipment results in the removal of top
soil which can negative influence several soil functions which are relevant in nature and
environmental protection, e.g. carbon storage, and a decrease in biological activity.
617. Reptiles and amphibians have limited ranges and are unable to travel long distances
unlike birds and mammals. As a result any individuals found within the Project area are at risk
of either being killed by Project-related activities, or having suitable habitat destroyed and
perishing as a result of their inability to re-locate.
618. Loss of habitat results in the loss of breeding, feeding and nesting sites for all species
including highly mobile ones.
619. Site Clearance Impacts on State Forest Fund and Trees - A number of trees will need
to be cut within the Project area, both on private land and within State Forest Fund areas.
Other trees (potentially including Georgian red-listed species) are located adjacent to the
boundary of the site and may be damaged accidentally by construction works.
Impacts on Ecosystems
620.

Ecosystems can be divided into terrestrial and aquatic ecosystems.
(i)

(ii)

The impact on terrestrial ecosystems will be limited, with the main one being
due to loss of habitat from construction of the Project as described above and
below under natural habitat.
The spread of invasive species, however, if not prevented, will have an impact
on the terrestrial ecosystem, especially on the composition of native flora.
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(iii)

Under disturbed conditions invasive species will be able out-compete native
flora and alter the plant community composition permanently.
Irresponsible waste disposal will result in impacts on both terrestrial and aquatic
ecosystems. Dumping on soil will reduce soil quality and inhibit biological
activity, whilst dumping in water bodies will reduce water quality, which will
impact the aquatic ecosystem. Contamination of both ecosystems will result in
adverse impacts on the food chain for both terrestrial and aquatic organisms.
This issue is discussed separately below and under the Section G.7.3 Waste
Management.

Impacts on Wildlife Habitat
621. Impacts on wildlife habitat include habitat loss and pollution from noise, dust and
irresponsible dumping of waste.
(i)
(ii)

(iii)

Site clearance carried out for the Project will result in loss of habitat that is
presently being used by wildlife. This issue is discussed above.
Construction activities will result in generation of noise and dust which will drive
wildlife away from areas surrounding the Project site. The EIA includes specific
measures for noise and dust that will mitigate these impacts, see Section G.5.1
Air Quality and Section G.8.8 Noise.
Improper waste disposal will result in pollution which will contaminate soil and
water resulting in a reduction in quality of habitat available for wildlife. This issue
is discussed as part of Section G.7.3 Waste Management.

622. Regarding aquatic habitat, the actual area in the river to be lost from bridge piers or
retaining walls will be minimal compared to the wider aquatic habitat available in the Dzirula
River, well below 1% of the habitat available within the Project area. While habitat loss will
cause local impacts to aquatic flora /fauna as rivers are dynamic systems it is expected that
the river will make a full recovery following construction.
Impacts on Natural Habitat
623. The Project will clear approximately 33 hectares of natural habitat for construction of
the road. According to IFC23 “The client (i.e. RD) will not significantly convert or degrade natural
habitats”.
624. Significant conversion or degradation is classified by the IFC as; (i) the elimination or
severe diminution of the integrity of a habitat caused by a major and/or long-term change in
land or water use; or (ii) a modification that substantially minimizes the habitat’s ability to
maintain viable populations of its native species.
625. The Project is not anticipated to significantly degrade habitat in the Project area based
on this definition as the natural habitat to be lost represents a minimal area when considering
the natural habitat remaining in the wider area which constitutes 100s of thousands of hectares
of which the project area loss represents far less than 1%.
626. It has also been discussed previously in this report that the designs of sections F1 and
F3 of the E-60 have already been completed, or are being finalized and section F2 links these
other two sections, as such there are no alternative corridors to follow. The Project road has
been designed to satisfy a range of criteria, including engineering (including road safety),
economics as well as socio-environmental aspects. To ensure the Project was feasible from
all of these perspectives the road was designed, as far as possible, to improve geometry and
23

IFC Performance Standard 6. Biodiversity Conservation and Sustainable Management of Living
Natural Resources. 2012
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driving conditions whilst also ensuring suitable access for the local population by keeping the
existing road operational. Natural habitat can be found all along this portion of the narrow valley
and moving the alignment to avoid natural habitat would be practically impossible and would
almost certainly result in the road alignment following very close to the existing road which
would have greater impacts on residential areas resulting in resettlement, noise and access
impacts.
627. The road design does include a number of long tunnels which reduces the amount of
impact to natural habitat by limiting land clearance to areas around tunnel portals. It should
also be noted that stakeholder consultation has been undertaken regarding the type and scale
of impacts anticipated as a result of the Project, and that the clearing of natural habitat will be
mitigated to ensure ‘no net loss’ of habitat as outlined below.
Habitat Fragmentation
628. The Project road has been designed in such a way that there will be no significant
fragmentation of habitat during the operational phase of the Project. The majority of the roads
alignment traverses either bridges or tunnels, meaning that wildlife can easily pass above the
road, or under it to access the Rikotula and Dzirula rivers. However, during the construction
there may be some minor, short term fragmentation of habitat caused by access roads and
other temporary facilities.
Impacts to Protected Species
629. The following species IUCN Red-list Species (VU, NT, EN, CR) and Georgian Red list
species have been identified that are, or may be present within the Project area:
(i)
Testudo graeca Linnaeus - Mediterranean turtle (IUCN / GRL – VU)
(ii)
Emys orbicularis - European Pond Turtle (IUCN – NT)
(iii)
Sciurus anomalus Gmelin – Caucasian Squirrel (GRL – VU)
(iv)
Lutra lutra Linnaeus – Eurasian Otter (GRL – VU)
(v)
Capoeta Sieboldi - Colchic Nase (GRL – VU)
630. Site clearance activities, pollution and waste generation can have significant negative
impacts to these species and therefore requires careful mitigation. However, review of the
habitat along the alignment indicates it is not optimum for existence of the Caucasian squirrel.
Therefore construction and subsequent presence (operation) of the highway is not anticipated
to change the population trend of this species.
Impacts from Pollution and Waste Generation
631. Pollution and improper disposal of waste, generated during construction activities,
poses a threat to surrounding fauna. The ecological receptors at risk are not only those that
have limited mobility but also more mobile receptors, such as fish and bird fauna which pass
through the Project area. Improper waste disposal can result in dumping on vegetation and
contamination of soil which can result spread of contaminants into the ecosystem. Water
bodies can also be contaminated. Both land and water pollution can result in contamination of
the food chain. Pollution of water channels can put at risk both aquatic and terrestrial
ecosystems. Pollution from noise and dust from construction activities will result in presently
suitable habitat nearby becoming uninhabitable. It can also cause loss of suitable foraging and
breeding sites.
632. Pollution of the Dzirula river can result in contamination of sites that may currently be
suitable habitat for feeding and breeding of fish species.
633. A number of bridges will be constructed across the Dzirula and Rikotula rivers. Works
involve the construction of bridge abutments and bridge piers which in many instances will be
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undertaken in the river itself or on the river banks. Temporary impacts on fish may result from
sedimentation and water turbidity in the immediate vicinity of the construction work area
(especially around the bridge construction zones), and the potential for minor introduction of
pollutants from construction operations.
Impacts from Light Pollution
634. Light pollution may have impact on bats. Since these species are nocturnal light may
disrupt bat commuting routes or deter bats from feeding areas. Besides the light may cause
delay in emerging from the roosts in the evening and reduce foraging ability. On the other hand
light can be beneficial for insectivorous species, since light attracts insects. However, it can
also make them more vulnerable to predation by nocturnal birds such as owls.
Impacts Resulting from Lack of Regulation
635. Staff involved on-site, such as workers and site managers, can engage in poaching
and illegal exploitation of wildlife. This can result in the targeting of species of conservation
importance including those currently under legal protection from hunting and exploitation.
Mitigation Measures
Site Clearance
636. General Tree Protection - Prior to the commencement of works the Contractor shall
stake the boundary of the entire work site, including intersections and areas under bridges
(this excludes within rivers and tunnels, but not tunnel portals). The Contractor shall then
identify through a site survey if any Georgian Red-listed tree species are located within 5
meters of the site boundary. This survey will form part of the Contractors Clearance, Revegetation and Restoration Management Plan. If any of these trees are identified the
contractor will be required to place wood fencing around the tree in order to protect the tree
during construction works, including its root zones. The Engineer will inspect all of the tree
protection measures on a regular basis.
637. Cutting of Trees on Private Land - Compensation shall be paid to all affected tree
owners as per the Project LARP.
638. Cutting of Trees in State Forest Fund Land – An inventory of the species to be de-listed
has been prepared as part of this EIA and is provided in full as part of Appendix G.
639. A total of 4,896 trees over 8cm in diameter have been identified in State Forest Fund
areas and a further 40,094 under 8cm in diameter. Of these, 16 are Georgian Red-listed
species greater than 8cm in diameter. The trees cut in these areas will need to follow the
procedures for de-listing, cutting and removal as described below.
640. The RD is responsible for supplying the inventory of the species to be de-listed to the
National Forest Agency in writing in order to complete the de-listing process. The RD shall also
apply to the MoEPA in writing regarding the identified Red-List species in the project area so
that they may also be de-listed from the SFF. Compensation payments for the tree cutting in
SFF areas will paid to the Government as follows:
(i)
User (RD) shall pay onetime payment for the use of forest land during
implementation of land activities. The payment shall be paid according to Table
2 of Appendix 7 of The Resolution No.242 of Government of Georgia on
Approval of Rules for Forest Use taking into account the area of used land.
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(ii)

(iii)

(iv)

User (RD) shall pay compensation for cutting the trees according to the Table
1 of Appendix 7 of The Resolution No.242 of Government of Georgia on
Approval of Rules for Forest Use.
In case of cutting the red list trees the user (RD) shall pay compensation four
times as great than the amount shown in the table 1 of Appendix 7 of The
Resolution No.242 of Government of Georgia on Approval of Rules for Forest
Use.
The payment shall be made before beginning of forest usage.

641. The National Forest Agency provides free service for special marking and issuing
timber origin certificate for transportation of timber resources. The timber resources obtained
as a result of cutting of the trees from the SFF, shall be sorted out according to species by the
Contractor and collected at the area indicated by National Forest Agency and transferred to
the National Forest Agency by the Contractor to a specified state property land plot.
642. No compensation in the form of re-planting is required under this resolution unless
specified by the MoEPA in the Conclusion of Ecological Expertise. Nevertheless, for ADB,
compensation planting will be required to meet requirements set out in SPS (2009) regarding
the loss of natural habitat and that projects should cause ‘no net loss’ to biodiversity
Habitat
643. The EIA has identified the different habitats affected and the size of each habitat to be
cleared. To mitigate this impact the Project shall undertake a three phase approach.
(i)
Firstly, the Contractor, as part of his Clearance, Re-vegetation and Restoration
Management Plan, shall prepare a Biodiversity Action Plan (BAP) for the
restoration of habitat within the Project corridor to include the impacted habitat
identified in this report. This is of particular importance in the riparian
environments where bridge construction occurs. The plan should be prepared
by qualified national biodiversity specialists. A template for the BAP is provided
by Appendix S.
(ii)
Secondly, the Contractor shall prepare, as part of his BAP measures to restore
habitat at his spoil disposal sites, including, if practical the spoil site identified
close to Boriti. It is important that, whatever site is chosen as a spoil location
site, further natural habitat is not degraded. If this is the case additional habitat
restoration will be required according to point 3 below.
(iii)
Third and finally, the Contractor will consult with MoEPA to identify potential
areas within the vicinity of the Project area where habitat restoration programs
would be beneficial.
(iv)
Plant maintenance as part of such programs will be carried out for at least two
years in the plantation areas. The Contractor will be responsible for the
maintenance of these areas. If the maintenance period extends after the
completion of the Contractors contract period the RD will be responsible for
contracting an operator to maintain the trees for the remaining period. During
the Construction phase the Engineer will undertake monthly monitoring of the
re-planted areas and report on the success rate of the re-planted trees, which
should be above 80%. If the success rate falls below 80% the Contractor will
re-plant on a 1:1 basis to compensate for losses. The Contractor will be
responsible for paying for any compensational re-planting. In summary, the
Project shall ensure no net loss of habitat occurs by restoring, reinstating or
replanting at least the following area of habitat:
Table 70: Habitat to be Restored, Reinstated or Replanted
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Code
Oak or oak-hornbeam forests (Quercitum -Carpinion betuli)
(9160GE)
Alluvial forest with Adler trees and Ash (910EO)

hectares to be restored,
reinstated or replanted
12.14
9.45

Clayey and rock riverine vegetation with duckweed (323GE)

10.18

Tilio-Acerion forests of slopes, screes and ravines (9180GE)

1.14

IUCN / GRL Species (Protected Species)
644.

Mitigation Measures are proposed in Table 71 below.
Table 71: IUCN / GRL Species Mitigation Measures

Species

Lutra lutra
Linnaeus –
Eurasian Otter

Sciurus
anomalus

Mitigation
Prior to the start of construction in river beds, or close to river embankments
(within 10 meters), the Contractor shall undertake a site survey (using a local
ecologist) to ensure that there are no otter holts in these areas. If holts are found
in these areas the Contractor will prepare a method statement for the
management of these areas which will be sent to the Engineer for review and
approval. The method statement should included at least the following
measures:
• Marking the areas where otters are registered.
• Implementation of works so to retains otter habitats in the water body and
bank where feasible.
• Constructing artificial holts to replace those that will be damaged or
removed.
• Implementation of works at daylight to allow a separation of human activity
from the main peaks of otter activity (dawn/dusk).
• Implementation of pollution prevention measures (soil and water) such as arrangement of temporary surface water run-off control system consisting
of settling ponds and drainage ditches, as well as other measures for soil,
water, vegetation/flora and fauna impact mitigation listed in the EIA.
• Avoiding significant change in lighting. This can be achieved by retaining
the bank-side vegetation. In case necessary, additional planting along the
bank-top to provide further screening to reduce light impact. Note: This will
also work during operation. In addition to planting, to reduce impact during
operation of the road location of the poles on design and construction stage
should be selected so to be at a distance from the riverbed.
• Arranging barriers in the sensitive areas to avoid accidental road kills (using
otter-proof fences to stop otters getting into development sites) Note: The
otter fence shall consist of a post, mesh and wire and ply board. The posts
shall be ≥ 1.5m high, spaced at 2m intervals. Netting shall be mounted onto
the supporting wire (welded wire mesh (2.0mm wire)) – gauge 50x50mm
and 2000mm wide. The mesh shall be buried to 300mm and at top turned
out at 45 degrees to the outrigger line. This mesh will thus be resistant to
animal activity from the river side. On the upper slope side of the fence
10mm ply boards (1500 wide) shall be nailed to the support posts to provide
damage protection and screening.
• Tool-box briefings to contractors prior to those works commencing.
• If live otters are encountered contractor is to cease work and contact the
ecologist who will then liaise with the appropriate regulatory officers to
discuss the encounter and how best to proceed from that point.
• Mitigation relating to noise, air quality and water pollution are addressed
under their specific headings within this section of the report.
Although squirrels are not anticipated to be found in the Project area, as a
precaution measure the construction contractor must be aware of the need to
follow requirements listed below:
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Gmelin –

•

Caucasian
Squirrel

•
•
•
•

•
•
•

•
•

•

Capoeta
Sieboldi
Colchic
Nase
(GRL – VU)
Testudo graeca
Linnaeus
Mediterranean
turtle
Emys
orbicularis
European Pond
Turtle

•
•

Checking all mature trees scheduled removal and other potential nest areas
for the presence of dreys . (Survey must be done shortly before operations
to locate active dreys).
Before commencing of works, obtaining evidence that the drey (if any) is
no longer in use.
Felling and removal of trees in a manner that minimises the likelihood of
killing adult squirrels.
Implementation of works in the period when likelihood of encountering
dependent young is the least.
Max preservation of vegetation - keeping to the boundaries of the RoW and
worksites; fencing of sensitive areas bordering the RoW to reduce the risk
of impact and land take required for vehicular movements and construction
works.
Adoption of best practices to avoid light pollution, emissions/dust, ensure
compliance with good waste management practices.
It should be taken into consideration that the degree of disturbance is likely
to be greatest for dreys where young squirrels are present.
If the area around the drey tree is cleared it is likely that the drey will no
longer be suitable. Adults can move readily but young squirrels may not be
old enough to move. If mother moves them herself it is rather stressful and
sometimes risky process.
It should be taken into consideration that the degree of disturbance is likely
to be greatest for dreys where young squirrels are present.
If the area around the drey tree is cleared it is likely that the drey will no
longer be suitable. Adults can move readily but young squirrels may not be
old enough to move. If mother moves them herself it is rather stressful and
sometimes risky process.
As mentioned above, presence of squirrel in the project impact zone has
not been observed. Given that the forest zones are mainly bypassed by
means of the tunnels and that a part of the road coincides with existing road
sections, the new infrastructure will not cause fragmentation.
Per fish mitigation measures as outlined in Table 72.
Ensure works occur outside of fish spawning periods (June to September)

If turtles are found within the work site, individuals must be removed to a safe
distance (not less than 50m) from the works area. Eggs/hatchlings must be
placed in a box (Note: sand substrata in the box must be provided) and moved
to suitable nearby habitat where a nest will be created.

Other Fauna
645.

Table 72 below provides mitigation measures for other species
Table 72: Other Species Mitigation Measures

Species
Fish

Mitigation
• Use of sites designated for dumping to avoid polluting ecologically important
aquatic habitat.
• Use of sites designated for dumping will also prevent contamination of the
aquatic food chain.
• Hunting and poaching should be prevented to protect species of conservation
importance and minimize loss of wildlife, which will already be undergoing
habitat loss due to the Project.

260

Section F2 of the Khevi-Ubisa-Shorapani-Argveta Road (E60 Highway)
Environmental Impact Assessment

•

Reptiles
&
Amphibians
(herpetofauna)

•
•

•
•
•
•
•
Birds

•
•
•

•
•
•

The Contractor shall consult with the MoEPA to confirm when works in rivers
should be suspended in order to limit impacts to fish spawning periods. In
addition, mitigation measures outlined in Section G.5.5 – Hydrology, will
reduce the potential for impacts in surface waters.
Re-plantation will result in some habitat restoration. Reptile and amphibian
species that will re-locate may return once planted vegetation is established.
Any herpetofauna species observed during construction activities should be
re-located with assistance from a biodiversity expert to ensure proper
handling.
Use of sites designated for dumping to avoid polluting ecologically important
areas such as habitat for wildlife.
Use of sites designated for dumping will also result in prevention of
contamination of the food chain.
Noise pollution should be minimized to reduce the disturbance to
herpetofauna species as far as possible.
Dust pollution should be minimized to reduce disturbance to herpetofauna
species as far as possible.
Hunting and poaching should be prevented to protect species of conservation
importance and minimize loss of wildlife, which will already be undergoing
habitat loss due to the Project.
Re-plantation will result in some habitat restoration. Wildlife that will re-locate
may return once planted vegetation is established
Use of sites designated for dumping to avoid polluting ecologically important
areas such as habitat for wildlife
Use of sites designated for dumping will also result in prevention of
contamination of the food chain, especially of water bodies which are very
important for bird fauna in and around the Study Area
Noise pollution should be minimized to reduce the disturbance to birds as far
as possible
Dust pollution should be minimized to reduce disturbance to birds as far as
possible
Hunting and poaching should be prevented to protect species of conservation
importance and minimize loss of wildlife, which will already be undergoing
habitat loss due to the Project

646. In addition to the above species specific measures, the following shall apply:
(i) Site Surveys – Prior to the clearing of vegetation at any site (and prior to works in in existing
tunnels and at bridge sites) the Contractor will undertake site surveys of the area to be
cleared using national biodiversity specialists. The findings of the surveys and the
proposed mitigation and management measures will be included in the Contractors BAP.
Depending upon the results of the surveys the following shall apply:
(a)
Re-location of any specimens found during the surveys will be provided
with the help of biodiversity experts to ensure proper handling. This is
especially important for species of conservation importance. The
practice will provide the best possible chance of survival for wildlife. The
Biodiversity experts shall devise effective relocation plans, taking
species-specific factors into consideration, to maximize the chances of
success.
(b)
If herpetofauna species are observed in the Project area during the
surveys, they should be removed to other suitable habitat, with the help
biodiversity experts to ensure proper handling. Herpetofauna species
are most at risk because of their limited ability to re-locate. These
species are at higher risk because of their limited ranges.
(c)
If bird nests are observed during the site surveys (and also during
construction), they should be carefully removed and placed in suitable
habitat, with the help of biodiversity experts to ensure proper handling.
An expert can help identify the species the nests belong to. If it is a
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(ii)

(iii)
(iv)
(v)
(vi)

(vii)

species of conservation importance, special care should be taken. This
will reduce the risk of mortality faced by them as a result of Projectrelated activities.
(d)
If roosting sites for bat species are identified, first priority needs to be
given to protecting the roosting sites. Since the majority of roosts are
used only on seasonal basis, the most common/effective method of
avoiding the impact is planning of works for less sensitive period of time.
Optimum time for implementation of works in the area where hibernation
roosts are found is May-October. However, in the absence of this option,
biodiversity experts should be consulted and if required the bats should
be re-located with the help of experts to ensure proper handling and
development of a plan for relocation that maximizes chances of its
success. Research into relocation of bats is limited with documented
success of relocations even more so. It is recommended that the
following characteristics be taken into consideration for the species
being relocated, to both assess feasibility and develop an effective
relocation protocol:
•
Dispersal from the release site.
•
Size of the founder group.
•
Habitat quality at the release site.
•
Disease transmission.
•
Anthropogenic effects on the founder population.
•
Post-release monitoring.
Bat boxes can be considered as mitigation measure. However, it should
be taken onto account preferences – for instance Lesser horseshoe bat
can not use bat boxes whereas Common pipistrelle can use tree
crevice-type box with 25-35 crevices and or tree hollow-type box (note:
the latter type is rarely used as maternity roost).
Bridges should be designed with dry paths under the bridge on either side of
the streams to facilitate movements of livestock and wildlife, the latter primarily
at night when people are not around.
Poaching of wildlife shall be strictly prohibited.
The Contractor will be responsible for providing training sessions to his workers
relating to environmental protection (including the ban on poaching).
Ensure that lower wattage lamps are used in street-lights which direct light
downwards to reduce glare.
Waste should be disposed without dumping on vegetation or allowing it to
contaminate waterways. This will prevent contamination of habitat and the
spread of pollution through the food chain.
Noise and dust pollution should be managed using the specific noise and air
quality mitigation measures outlined in this EIA.

Operational Phase
647.

During the operational phase of the Project, the RD shall:
(i)
Register and analyze road kills. Develop additional mitigation measures if found
to be necessary.
(ii)
During maintenance works strictly comply with wildlife/vegetation impact
mitigation measures set for construction stage.
(iii)
Prohibit poaching (ensure that tunnel operator staff is aware of the ban).
Residual Impact Significance
HABITAT
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Construction Phase – MODERATE/MAJOR
The clearing of a large portion of natural habitat will have significant impacts to biodiversity
in the area. The restoration and re-planting programs should go a long way to mitigating
these impacts, but in some locations, such as river banks, residual impacts will remain. In
addition, short term fragmentation of habitat maybe caused by access roads and other
temporary construction facilities. In addition, the Clearance, Re-vegetation and Restoration
Management Plan and its Biodiversity Action Plan will help manage potential impacts to
habitat.
Operational Phase – MEDIUM/HIGH
In the short term the residual impacts will be medium/high as the habitat is cleared. It will
take a number of years for the habitat to be restored and for re-planted areas to develop
into something similar to the habitats they are replacing. However, in the longer term, the
significance of the impacts will reduce as these areas mature.

Residual Impact Significance
FAUNA
Construction Phase – MINOR/MEDIUM
Site clearance will impact upon fauna in the Project corridor, including, for instance Otters.
Further surveys of fauna prior to the start of construction to identify potentially affected species
and action plans to manage these issues will help reduce the residual impacts.
Operational Phase – LOW
Accidents involving wildlife are likely to be minor given the fact that animals will be able to cross
above and below the road for most of its extent.

Residual Impact Significance
AQUATIC FLORA & FAUNA
Construction Phase – MODERATE
A number of bridge piers will be constructed within the Dzirula and Rikotula rivers. In addition
bridge abutments will also encroach into the river in some locations. Even though mitigation
measures outlined above will help reduce the significance of the impact, residual impacts will
still remain as aquatic flora and fauna, including the GRL Colchic Nase are disturbed by the
Project works.
Operational Phase – LOW/MEDIUM
The actual area in the river to be lost from bridge piers or retaining walls will be minimal
compared to the wider aquatic habitat available in the Dzirula River, well below 1% of the
habitat available. While habitat loss will cause local impacts to aquatic flora /fauna as rivers are
dynamic systems it is expected that the river will make a full recovery following construction.
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G.6.2 Forest Reserves and Protected areas
Potential Impacts
648. No protected areas or forest reserves are located within the Project area, or within the
vicinity of section F2. No induced impacts are anticipated.
Management & Mitigation Actions
649. Despite the fact no protected areas or forest reserves are located within the vicinity of
the Project road and it is unlikely that haul routes would traverse such areas, it is still
considered prudent to include a condition within this EIA that no construction activities,
including camps, haul routes, etc will be allowed within, or through protected areas, or
reserves.
Residual Impact Significance
Construction Phase – NONE
No residual impacts are anticipated if the mitigation measures outlined above are
implemented correctly.
Operational Phase – NONE

G.7

Economic Development

G.7.1 Transportation Facilities & Utilities
Potential Impacts
Transportation Facilities
Construction Phase
650. Two of the main impacts resulting from Project works will be short term road diversions
and some temporary blocking of access to properties during the construction phase.
651. In some locations closure of access roads will be needed and may occur for periods
between one and two hours and as such is not a significant issue as long as the local
population are given notice of the delays and suitable detours are provided. Longer-term road
closures maybe required while the new road is constructed across existing roads. This issue
is discussed above under section B.13 – Temporary Roads.
652. Blocking of access to properties will be temporary while structures, such as side drains
and culverts, are constructed, however alternative access to properties will be provided at all
times by the Contractor.
Operational Phase
653. The road has been designed in a way so that it has relatively little impact upon the
existing road, or other local roads due to the fact that it is a new alignment often passing
through tunnels and over bridges. Where the new alignment does interfere with the existing
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road, new local roads have been designed (see Appendix F) along with several interchanges
to ensure that access to the existing road remains open.
654. Notwithstanding the above, the potential beneficial impacts to transport are significant.
The road, when complete, will offer reduced travel times to major urban areas, smoother ride
(resulting in less vehicle maintenance and less damage to perishable goods) and safer driving
conditions. In addition, the traffic volumes on the existing road will reduce significantly resulting
in less accidents on the existing road.
Utilities
655. Electricity transmission and distribution lines, gas pipes and telecoms lines are located
within the Project corridor as noted in Section F.3.2.2. All of the companies have provided
drawings and information on the location of the utilities. This information will be provided to the
Contractor for coordination of with the relevant utility operator.
Management & Mitigation Actions
Transportation
Pre-construction Phase
656.

To mitigate the potential impacts the Contractor will:
(i)
Submit a Traffic Management Plan to local traffic authorities prior to mobilization
and include the plan as part of his SEMP. The TMP shall include plans of haul
routes and access roads used for construction traffic which will be strictly
adhered to with oversight from the Engineer;
(ii)
As part of his TMP, the Contractor shall provide haul routes to spoil disposal
sites which, as far as is practical, avoid populated areas.

657. The volume of construction traffic is considered to be intensive truck traffic and will
need to be managed both in terms of surface damage. A road condition survey of all roads
included in the Contractors TMP will be conducted by the Engineer prior to construction in
order to gauge any damage to the road as a result of the intensive heavy traffic during the
construction phase. Before completion of the Project the Engineer shall repeat the survey to
determine which, if any roads need to be repaired by the Contractor.
Construction Phase
658.

The Contractor shall:
(i)
Provide information to the public about the scope and schedule of construction
activities and expected disruptions and access restrictions at least 24 hours
before the disruptions;
(ii)
Allow for adequate traffic flow around construction areas via diversions or
temporary access roads;
(iii)
If temporary access roads are to be constructed with a gravel surface they shall
be routinely watered by the Contractor during dry weather to reduce dust
impacts; and
(iv)
Provide adequate traffic signs, appropriate lighting, well-designed traffic safety
signs, barriers and flag persons for traffic control.
(v)
Access roads for batching plants, etc, should be maintained during the
construction phase and rehabilitated at the end of construction.

Utilities
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Construction Phase
659. During construction all gas supply and electricity networks in the Project area shall be
kept operational, particularly during the winter months. Some lines and pipes may require
temporary relocation during the construction phase and as such the Contractor will be
responsible for liaising with the relevant utilities operators to ensure they remain operational.
Should utilities need relocating in a different location the Contractor will consult with the
relevant utilities and local community to ensure that there is no change in supply as a result of
these changes.
Residual Impact Significance
Construction Phase – MINOR
No residual impacts are anticipated if the TMP and the other mitigation measures outlined
above are implemented correctly.
Operational Phase – LOW
If the mitigation measures suggested are implemented, the residual impacts of the Project
will be low. As noted above, the Project road has been designed in such a way that access
to the existing road will be more or less maintained into the operational phase of the Project
(with the exception of the start of the road which overlaps with the existing E-60) and where
the new road crosses local roads new roads will be constructed.

G.7.2 Land use
Potential Impacts
660. The Project road passes through a rural landscape for most of its extent and also
through numerous tunnels. However, a number of private properties and land parcels will be
impacted many of which are used for agricultural purposes.
661. A Draft Land Acquisition and Resettlement Plan (LARP) has been prepared according
to Georgian Laws, the ADB SPS (2009) and the Resettlement Policy Framework of the East
West Highway Improvement Corridor Project which was prepared by the RD with support from
the World Bank (developed and disclosed in 2016 under the parent EWHCI Project).
662. The affected areas, structures, trees and agricultural plots identified by the Draft LARP
are summarized below (Table 73). According to the draft LARP there is no business under
impact of Project and the Project will not impact on objects of public or cultural importance. 36
vulnerable families will be directly affected by the Project and provisions for these families have
been included in the LARP.
Table 73: Summary of Impacts According to the Draft LARP
#
Impacts
Land Tenure Patterns

Unit

Amount

1

Total Land parcels affected

№

307

2

Total land Area to be acquired

Sq.m

283,889

3

Category 1. Private Registered Plots

№

218

Sq.m

198,285
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#

Impacts

4

Category 2. Private Legalizable

5

Category 3. State Owned Illegally Used by Private Users (Nonlegalizable).

6

Category 4. State Owned (Not Used by Private Users)

Unit

Amount

№

87

sq.m

84,260

№

N/A

Sqm

N/A

№

2

Sq.m

1,344

Agricultural Patterns
7

Beans

Sq.m

147673

8

Corn

Sq.m

151346

9

Pumpkin

Sq.m

123272

10

Soybean

Sq.m

124424

11

Other vegetables

Sq.m

6105

12
Affected Trees
Affected Structures

№

5772

13

№

39

14
Auxiliary buildings
Affected Households

№

9

15

Severely affected Households

№

161

16

Vulnerable Households

№

53

17

Resettled households

№

39

18

AHs losing non-legalizable land plots

№

N/A

19

AH losing Jobs

№

0

20

Total AH

№

217

21

Total Affected Persons

№

976

Residential houses

663. The draft LARP estimates the total cost of resettlement and compensation to be around
10.7m Gel. Table 74 below provides a breakdown of the costs.
Table 74: Resettlement and Compensation Budget
Name

Unit cost

Amount

Total cost (Gel)

Land parcels

Various

283,889

4,659,475

Structures

Various

-

3,963,000

Trees

Various

5,772

561,298

Crop
Severe
allowance

Various
Subsistence minimum for
(349.5x3)
Subsistence minimum for
(349.5x3)+ Transportation
Gel )
Subsistence minimum for
(349.5x3)

552819

193,179

161

168,808.50

39

48,691.50

53

55,571

impact

Relocation/Shifting
allowance
Vulnerability allowance

3 months
3 months
cost (200
3 months
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Name
External and Internal
monitoring
Sum

Unit cost

Unexpected costs

10%

-

Amount

Total cost (Gel)
120,000
9,770,023

Total

977002.25
10,747,025

664. The time bound implementation schedule of the LARP has been prepared in
consultation with the RD. All activities related to the LARP have been planned to ensure that
compensation is paid prior to displacement and commencement of civil works construction.
Payment of compensation and allowances under LARP will commence after a number of
preparatory tasks have been completed. These tasks are:
(i)
Signing of contracts with APs.
(ii)
Disclosure and consultation.
(iii)
Capacity building training of LAR institutions, APs and NGOs.
(iv)
Grievance resolution.
(v)
Requisition to ETCIC for payment of compensation and allowances.
(vi)
Transfer of compensation and allowance to APs' bank account and registration
of land in PR on RD name.
(vii)
Relocation of affected structures/ assets.
(viii) Compliance review and reporting.
(ix)
Notice to proceed for Civil works construction.
(x)
Monitoring.
665. The RD is the Executing Agency and has the lead responsibility for road construction,
as well as the implementation of the LARP. In addition to the RD, a number of other
government departments and private agents will play an instrumental role in the design,
construction and operation of the project. Pursuant to the active legislation, the MoEPA is
responsible for environmental issues. The Ministry of Justice is responsible for legal matters
regarding land ownership, and National Agency of Public Registry (NAPR) within the Ministry
of Justice is in charge of the registration of land ownership and its transfer through purchase
agreement from landowners to the RD. The local government at Sakrebulo and village level
will also be involved.
666. Livestock and Agriculture – As noted in the draft LARP, a number of agricultural plots
will be affected by the Project. In addition to this the Project road could also result in other
impacts to agricultural land during the construction phase, these include:
(i)
Dust – This issue and its impacts on crops are discussed above under Item
G.5.1 Air Quality. Mitigation suggested involves correct siting of dust producing
areas, such as batching plants, away from agricultural land and dampening of
stockpiles and access roads during construction. Implementation of the
mitigations measures in this EIA relating to facilities such as batching plants,
will further reduce the possibility of significant impacts arising.
(ii)
Temporary Land Take – Apart from the areas identified in the draft LARP, land
for access roads, construction camps and temporary storage areas will also be
required.
(iii)
Accidents involving livestock – In most portions of the site herding of livestock
along the road will not be possible as access to these areas will be extremely
difficult. In addition, most livestock can be herded either above tunnels, or below
bridges. Two underpasses are also proposed along the route which can also
be used by livestock.
Management & Mitigation Actions
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667. The key mitigation for land use is implementation of the LARP. Regarding temporary
land take for areas such as construction camps, the Contractor will pay the rates specified in
the LARP to landowners for the use of these areas. In addition, where practical all additional
construction related areas such as construction camps, etc, should, as far as possible, avoid
being site on agricultural land.
Residual Impact Significance
Construction Phase – MINOR/MODERATE
No residual impacts are anticipated if the LARP is implemented correctly. However, there
will still be disruption to the local community during the LARP implementation process. A
GRM has been prepared to manage complaints received during this process.
Operational Phase – NONE
No residual impacts are anticipated if the LARP is implemented correctly.

G.7.3 Waste Management
Potential Impacts
668. General Construction Waste - Road construction will inevitably generate solid and
liquid waste products including:
(i)
Inert waste – for example, concrete, metal, wood and plastics.
(ii)
Hazardous waste – acids and alkaline solutions, waste oils and oily sludge,
batteries, and bitumen.
669. In addition, uncontrolled discharges of sewage and ‘grey water’ (e.g. from washrooms
and canteens) from construction sites and worker’s camps may also cause odors and pollute
local water resources. As well as being a cause of complaints by the local population, this may
lead to contravention of local regulations and fines being imposed on the Contractor.
670. The main construction waste produced will waste concrete (solid and sludge) and
possible asphalt, depending upon how much can be re-used as sub-base material. Table 75
indicates the main types of waste and an estimate of volumes (based on similar road
construction projects).

#

Table 75: Waste Types and Estimated Volumes
Waste Type
Hazardous
Estimated Volume

1
2
3
4
5
6
7
8
9
10
11
12
13

Concrete
Asphalt
Bituminous Mixtures
Wood
Uncontaminated Metal
Uncontaminated Plastic
Contaminated metal (paint tins, etc.)
Contaminated plastic (oil containers)
Domestic waste (food stuffs)
Domestic Waste (non-foodstuff)
Sewage Water
Tyres
Hazardous liquid waste

No
No
Yes
No
No
No
Yes
Yes
No
No
Yes
Yes
Yes

200 m3
Currently unknown
1t
10 t
5t
1t
2t
3t
5t
40 t
150 m3
150 t
20 m3
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#

Waste Type

Hazardous

Estimated Volume

14

Hazardous solid waste

Yes

10 t

671. It is noted that the waste management situation in Georgia is still developing, and that
the waste management facilities in the Project area have been closed. Accordingly, the
Contractor needs to ensure that waste materials are disposed of in a manner that does not
cause pollution to the environmental or result in potential health impacts.
672. Tunnel and Other Spoil Material – a large volume of spoil material will be generated
from the tunneling works. Estimates provided by the Consultant indicate that the following
amounts of spoil material will be generated:
(i)
Portal – 161,000 m3
(ii)
Tunnel – 935,000 m 3
(iii)
Earthworks – 1,010,000 m3
(iv)
Local roads and interchanges – 135,000 m3
(v)
Total: 2,241,000 m3
673. Where practical the spoil will be re-used as embankment material. Estimates indicate
that approximately 327,959 m3 can be re-used as embankment material, which would leave
approximately 1,913,050 m3 as static balance.
Management & Mitigation Actions
674. To ensure waste management is adequately controlled during both the construction
and operational phase of the Project, the Contractor shall be responsible for ensuring that the
waste hierarchy is followed including prevention, minimization, reuse and recycling.
Specifically the Contractor will be responsible for the following measures:
(i) Waste Management Plan (WMP) – The WMP shall include items relating to the safe
handling and management of:
(a)
Domestic waste
(b)
Food waste
(c)
Recycled Waste
(d)
Plastic
(e)
Metals
(f)
Wood
(g)
Construction Waste
(h)
Hazardous Waste
(i)
Liquid Waste
(ii)

Recycling and Reuse – Where possible, surplus materials will be reused or
recycled – this should include asphalt, concrete, wood, plastic, metal and glass.
A plan for the recycling of materials should be included in the WMP. As noted
above, 327,959 m 3 of spoil material will be re-used for embankments thereby
eliminating the requirement for the use of borrow pits and quarries under the
Project.

(iii)

Storage of Hazardous Wastes – Oils, fuels and chemicals are substances which
are hazardous to human health. They need to be stored properly in correctly
labeled containers, both within the construction camp and also at construction
areas. Oil and fuel should be stored in tanks with lined bunds to contain spillage
(the bund should be able to contain at least 110% of the volume of the largest
storage tank within the bund).
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(iv)

Waste Disposal – Waste, both hazardous and non-hazardous, shall be
collected and disposed of by a licensed waste management contractor. The
Contractor will keep copies of the waste management company’s licenses on
file at his site office. The Contractor shall also keep a record of the waste
volumes and types removed from the site and the waste transfer notes provided
by the waste management contractor.
Waste Spoil Material – A screening exercise has been undertaken to identify
suitable disposal locations for the 1,913,050 m 3 of spoil material. A preferred
site has been identified close to Boriti. It is recommended that the Contractor
uses this site for the disposal of spoil material as it is considered to be the most
suitable option from and environmental, social and financial perspective.
However, it is noted that the Contractor does have the choice to select other
spoil locations.
If the Contractor intends to use this site there are several actions he must follow:
(a)
Complete the Spoil Disposal Site Assessment attached as Appendix
O.
(b)
Submit the assessment to ADB and RD for review and approval.
(c)
Upon approval of the site from ADB and RD, in line with the Georgian
EIA regulation, the spoil storage areas shall be agreed with the local
municipality and MoEPA.
(d)
As soon as agreements are provided MoEPA will request an EIA for the
Project.
(e)
The Contractor will prepare and submit an EIA to MoEPA for review and
approval. The EIA will need to be compliant with the national regulations
and will include all necessary studies and surveys to meet this
requirement, e.g. biodiversity surveys, archaeological survey, etc.
(f)
In addition to the EIA, the Contractor shall prepare a Spoil Disposal Plan
for Arrangement of Spoil Disposal Area and a Re-cultivation Plan. This
plan shall be prepared in accordance with regulation N 424 on Approval
the Rules for Removal, Storage and Use of Topsoil and Recultivation. The plan shall be based upon the findings and information
contained in the Spoil Disposal Site Assessment.
(g)
The plan will indicate:
•
The location of disposal area (layout, coordinates etc).
•
Agreement with the land owner.
•
Category of the land.
•
Distance from the surface water source.
•
Prepare a route Risk Assessment (Providing information on
route of spoil transportation and means of transport (including
routes avoiding, where possible, sensitive receptors)).
•
Schedule of the timing of material transport (excluding night-time
transport on local roads (but not the existing E-60) between
10pm and 6am).
•
Any necessary improvements to local roads to cater for the
increased level and types of trucks using the roads.
•
The measures for stripping and storing of topsoil.
•
The scheme of dumping.
•
The maximum height of disposed soil and anti erosion
measures.
•
Describe re-cultivation of disposal area.
•
Provide coordinates of the spoil area.
•
Provide profile drawings of the spoil area.
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Provide time stamped photographs of the pre-disposal site
conditions.
The Plan will also be provided to the RD and the Engineer as part of his
SEMP. No spoil storage will be allowed until the RD and the Engineer
have approved the plan and all licenses and approvals have been
received from MoEPA.

•
(h)

If the Contractor wished to use an alternative site he will be responsible for
following the same procedures above. No spoil storage will be allowed until the
RD and the Engineer have approved the plan and all necessary permits and
approvals have been received from MoEPA.
Transport of Spoil from Tunnels - Tunnels TUN-2001 TA/AT, TUN-2002 TA/AT,
TUN-2003 TA/AT, TUN-2004 TA/AT, TUN-2005 TA/AT and TUN-2007 TA/AT
shall start at portals located adjacent or within 25 meters to the existing E-60
road and as such materials can be moved directly from the portals to the
disposal areas using the existing road. Tunnels TUN-2006 TA/AT, TUN-2008
TA/AT, TUN-2009 TA/AT (eastern portal only), TUN-2010 TA/AT and TUN2011 TA/AT are located on the other side of the Dzirula river to the existing E60 road, or a long distance from the E-60. Materials from these tunnels will need
to be transported along local roads, some of which may need to be upgraded
to accommodate the trucks using these roads. The Contractor will be
responsible for upgrading any local roads and ensuring that they are maintained
to acceptable levels to allow local traffic to continue to use these roads during
all weather. If any access roads are gravelled they will be regularly sprayed with
water during the construction phase to limit the impacts of dust.
(v)

Liquid Waste – The issue of liquid waste, including concrete sludge, camp runoff water, vehicle washing water, batching plant wastewater, etc., is discussed
above under item G.5.5 – Hydrology and G.7.4 Construction Camps.

Operational Phase
675.

The RD shall:
(i)
Install waste collection bins in technical buildings area.
(ii)
Use garbage bins fitted with lids to avoid scattering around and attraction of
scavengers.
(iii)
Segregate hazardous, non-hazardous and reusable waste streams.
(iv)
Manage and dispose hazardous waste according to the type and the class of
hazard. Note: for hazardous waste removal licensed company must be
contracted.
(v)
Until removal (temporarily) waste must be stored within secure facilities with
weatherproof flooring and roofing.
(vi)
Dispose garbage according to agreement with licensed waste management
contractors.
Residual Impact Residual Impact Significance

Construction Phase – MINOR/MODERATE
In general, if the mitigation measures suggested are implemented residual impacts will be
minor. However, restoration of any spoil disposal area will take a number of years and as
such the residual impacts for the spoil disposal areas are considered minor/medium.
Operational Phase – NONE
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There will be no residual impacts in the operational phase as long as the Contractor follows
his reinstatement plans for the spoil disposal sites.

G.7.4 Construction Camps, Asphalt Plants, Batching Plants & Temporary
Storage Sites
Potential Impacts
676. Construction camps constitute a temporary land use change and raise issues related
to activities such as impacts to air quality; poor sanitation arrangement and improper methods
used for disposal of solid wastes and effluent; and transmission of communicable diseases to
the local people by the construction workers due to inappropriate health monitoring facilities.
Specific issues may arise as a result of the following:
677. Design and Siting - Improper siting and design of construction camps can have
negative impacts to hydrology through inappropriate disposal of liquid waste and spills of
hazardous liquids. Poor management of sanitary waste and accidental spills of hazardous
liquids from construction camps can also have negative impacts on ground and surface water.
Rock crushing plants and concrete batching plants can also have impacts on sensitive
receptors located downwind of the sites if the plants are too close to the urban areas.
678. Concrete Batching Plants - Potential pollutants in batching plant wastewater include
cement, sand, aggregates and petroleum products. The main sources of wastewater at
batching plants are; contaminated storm water runoff, dust control sprinklers, the agitator
washout station, the agitator charging station, the slumping station, and cleaning and washing
areas. These substances can adversely affect the environment by:
(i)
Increasing water pH.
(ii)
Increasing the turbidity of waterways (turbidity is a measure of the cloudiness
of a suspension).
679.

Asphalt Plants – Several impacts are associated with asphalt plants:
(i)
Emissions – including dust from the transport and handling of aggregates and
emissions from the combustion process in the dryer.
(ii)
Noise - Noise occurs at different places in the process for examples in the
conveyor belts, dryer and mixer drum, internal and external traffic. The noise is
estimated to be in the range of 90 to 100 dBA (Leq) at a few metres from the
equipment.
(iii)
Storage of Bitumen – Drums of bitumen will be stored safely and securely to
prevent accidents and pollution.
(iv)
Storage and Use of Hazardous Materials – Some materials used during asphalt
production, such as Kraton, can be explosive or a fire hazard. These materials
need to be stored and managed appropriately.
(v)
Health and Safety - Asphalt Plants can be very dangerous, accidents may occur
at any time. Hence it is important to have a proper policy for the Health and
Safety Issues.
(vi)
Vehicle Movement – a large number of trucks will be required to transport the
hot asphalt from the plant to the work site, this may be a distance of up to 25
kilometers.

680. Temporary Storage Sites – These areas will be used to store materials and equipment
on a temporary basis as an alternative to storing materials at the camp. Materials may also
need to be stored close to work sites to allow quick and easy access to these materials, e.g.
273

Section F2 of the Khevi-Ubisa-Shorapani-Argveta Road (E60 Highway)
Environmental Impact Assessment

stockpiles of aggregates, pre-cast culverts, etc. None of the materials stored in these areas
will be hazardous materials.
Management & Mitigation Actions
681. Construction Camps – The location of construction camps and facilities is not known
at this stage of the Project and will be a decision for the Contractor to make based on a range
of issues, such as availability of land, cost, access, etc, as well as environmental and social
issues. However, a range of good practices measures can be applied to these sites to ensure
that they have minimal impacts on the environment and the local communities.
682. Prior to commencement of works, the contractor must identify the location of the camp
and undertake environmental and social screening of the site to ensure that no significant
environmental or social issues will arise as a result of the use of the site. The results of the
screening will be provided to the Engineer and RD for their review and approval. If the Engineer
and RD are satisfied with the results of the screening exercise the Contractor shall then agree
on/receive a permit for its use from the state or the land owner. No construction camp will be
located within one kilometer of an urban area and at least 50 m from any surface water course.
683. The Contractor will be responsible for the preparation of a Construction Camp Site Plan
which will form part of the SEMP. The Plan will indicate the system proposed and the locations
of related facilities in the site, including latrines, holding areas, etc. The Contractor will ensure
the following conditions are met within the Plan:
(i)
Rain-water run-off arising on the site will be collected, removed from the site via
a suitable and properly designed temporary drainage system and disposed of
at a location and in a manner that will cause neither pollution nor nuisance. The
drainage system will be fitted with oil and grease interceptors.
(ii)
There will be no direct discharge of sanitary or wash water to surface water.
(iii)
In the absence of functioning sewerage and sewage treatment facilities it is
recommended that the Contractor provides his own on-site septic tanks. There
will be no direct discharge of untreated sanitary or oily wastewater to surface
water bodies.
(iv)
Licensed contractors will be required to collect and disposal of liquid waste from
the septic tanks on regular basis.
(v)
Disposal of materials such as, but not limited to, lubricating oil and onto the
ground or water bodies will be prohibited.
(vi)
Liquid material storage containment areas will not drain directly to surface
water.
(vii)
Waste water from vehicle washing bays will be free of pollutants if the wash bay
has been constructed correctly.
(viii) Lubricating and fuel oil spills will be cleaned up immediately and spill cleanup
materials will be maintained at the storage area.
(ix)
Construction and work sites will be equipped with sanitary latrines that do not
pollute surface waters and are connected to septic tanks, or waste water
treatment facilities.
(x)
Discharge of sediment-laden construction water directly into surface
watercourses will be forbidden. Sediment laden construction water will be
discharged into settling lagoons or tanks prior to final discharge.
(xi)
Washing out concrete trucks at construction sites will be prohibited unless
specific concrete washout areas are provided for this purpose at the
construction site (e.g. a bridge site). The washouts will be impermeable and
emptied when 75% full.
(xii)
Spill cleanup equipment will be maintained on site (including at the site
maintenance yard and vehicle fueling areas). The following conditions to avoid
adverse impacts due to improper fuel and chemical storage:
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(a)
(b)

(c)
(d)
(e)
(f)
(g)

Fueling operations will occur only within containment areas.
All fuel and chemical storage (if any) will be sited on an impervious base
within a bund and secured by fencing. The covered storage area will be
located away from any watercourse or wetlands. The base and bund
walls will be impermeable and of sufficient capacity to contain 110% of
the volume of tanks.
Filling and refueling will be strictly controlled and subject to formal
procedures and will take place within areas surrounded by bunds to
contain spills / leaks of potentially contaminating liquids.
All valves and trigger guns will be resistant to unauthorized interference
and vandalism and be turned off and securely locked when not in use.
The contents of any tank or drum will be clearly marked. Measures will
be taken to ensure that no contaminated discharges enter any drain or
watercourses.
Disposal of lubricating oil and other potentially hazardous liquids onto
the ground or water bodies will be prohibited.
Should any accidental spills occur immediate cleanup will be
undertaken and all cleanup materials stored in a secure area for
disposal to a site authorized to dispose of hazardous waste.

684. If determined warranted by the Engineer, the Contractor will provide a wash pit or a
wheel washing and/or vehicle cleaning facility at the exits from the sites. If so requested, the
Contractor will ensure that all vehicles are properly cleaned (bodies and tires are free of sand
and mud) prior to leaving the site areas. The Contractor will provide necessary cleaning
facilities on site and ensure that no water or debris from such cleaning operations is deposited
off-site. The Engineer will undertake regular monitoring of the construction camps to ensure
compliance with the SEMP and the Construction Camp Site Plan.
685. The Contractor will be responsible to maintain and cleanup campsites and respect the
rights of local landowners. If located outside the ROW, written agreements with local
landowners for temporary use of the property will be required and sites must be restored to a
level acceptable to the owner within a predetermined time period.
686. The Contractor will also ensure that potable water for construction camps and workers
meets the necessary water quality standards of the GoG. If groundwater is to be used it will
be tested weekly to ensure that the water quality meets the GoG drinking water standards
specified in Section D.
687. Concrete Batching Plants – The following measures will be followed to limit the
potential for pollution from batching plants:
(i) To limit impacts from dust, the following conditions will apply:
(a)
Batching plants will be located downwind of urban areas and not within
one kilometer of any urban area.
(b)
The entire batching area traversed by vehicles – including driveways
leading into and out of the area – will be paved with a hard, impervious
material.
(c)
Sand and aggregates will be delivered in a dampened state, using
covered trucks. If the materials have dried out during transit they will be
re-wetted before being dumped into the storage bunker.
(d)
Sand and aggregates will be stored in a hopper or bunker which shields
the materials from winds. The bunker should enclose the stockpile on
three sides. The walls should extend one metre above the height of the
maximum quantity of raw material kept on site, and extend two metres
beyond the front of the stockpile.
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(e)

(ii)
(iii)

(iv)

The hopper or bunker will be fitted with water sprays, which keep the
stored material damp at all times. Monitor the water content of the
stockpile to ensure it is maintained in a damp condition.
(f)
Overhead storage bins will be totally enclosed. The swivel chute area
and transfer point from the conveyor will also be enclosed.
(g)
Rubber curtain seals may be needed to protect the opening of the
overhead bin from winds.
(h)
Conveyor belts which are exposed to the wind and used for raw material
transfer will be effectively enclosed, to ensure dust is not blown off the
conveyor during transit. Conveyor transfer points and hopper discharge
areas will be fully enclosed.
(i)
Conveyor belts will be fitted with belt cleaners on the return side of the
belt.
(j)
Weigh hoppers at front-end loader plants will be roofed and have weigh
hoppers shrouded on three sides, to protect the contents from the wind.
The raw materials transferred by the front end loader should be damp,
as they are taken from a dampened stockpile.
(k)
Store cement in sealed, dust-tight storage silos. All hatches, inspection
points and duct work will be dust-tight.
(l)
Silos will be equipped with a high-level sensor alarm and an automatic
delivery shut-down switch to prevent overfilling.
(m)
Cement dust emissions from the silo during filling operations must be
minimised. The minimum acceptable performance is obtained using a
fabric filter dust collector.
(n)
Totally enclose the cement weigh hopper, to ensure that dust cannot
escape to the atmosphere.
(o)
An inspection of all dust control components will be performed routinely
– for example, at least weekly.
All contaminated storm water and process wastewater will be collected and
retained on site.
All sources of wastewater will be paved and bunded. The specific areas that
will be paved and bunded include; the agitator washout area, the truck washing
area, the concrete batching area, and any other area that may generate storm
water contaminated with cement dust or residues.
Contaminated storm water and process wastewater will be captured and
recycled by a system with the following specifications:
(a)
The system’s storage capacity must be sufficient to store the runoff from
the bunded areas generated by 20 mm of rain.
(b)
Water captured by the bunds will be diverted to a collection pit and then
pumped to a storage tank for recycling.
(c)
An outlet (overflow drain) in the bund, one metre upstream of the
collection pit, will divert excess rainwater from the bunded area when
the pit fills due to heavy rain (more than 20 mm of rain over 24 hours).
(d)
Collection pits should contain a sloping sludge interceptor, to separate
water and sediments. The sloping surface enables easy removal of
sludge and sediments.
(e)
Wastewater will be pumped from the collection pit to a recycling tank.
The pit will have a primary pump triggered by a float switch and a backup
pump which automatically activates if the primary fails.
(f)
Wastewater stored in the recycling tank needs to be reused at the
earliest possible opportunity. This will restore the system’s storage
capacity, ready to deal with wastewater generated by the next rainfall
event. Uses for recycling tank water include concrete batching, spraying
over stockpiles for dust control and washing out agitators.
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688.

Asphalt Plants – the following measures will be applied by the Contractor:
(i)

(ii)

(iii)
(iv)

Emissions & Noise:
(a)
Asphalt plants will be located downwind of urban areas and not within
one kilometer of any urban area.
(b)
Adequate Personal Protective Equipment (PPE) will be provided to staff
working in areas of high noise and emissions.
Storage and Use of Hazardous Materials (including bitumen):
(a)
Ensure all hazardous materials are stored (including within suitable
sized bunds for liquids), handled and disposed of according to their
Material Safety Data Sheet (MSDS).
(b)
Copies of MSDS will be kept on site with all hazardous materials.
(c)
The Contractor will keep a log of the type and volume of all hazardous
wastes on site.
(d)
The Contractor will keep a plan of site indicating where all hazardous
materials are stored.
Vehicle Movement:
(a)
The Contractor will include the asphalt plant in his Traffic Management
Plan, including haul routes from the plant.
Health and Safety:
(a)
To prevent bitumen burns it will be compulsory for the workers handling
hot bitumen to wear full-body protection.
(b)
All transportation, handling and storage of bitumen will be handled
safely by experienced personnel.
(c)
The dust from the manufacturing process may pose respiratory hazards,
hence protective air mask will be provided to the operators for the
loading and unloading of aggregates.
(d)
Ear-muffs will be provided those working on the plant.
(e)
First Aid kit will be available on site for the workers in case of
emergency.
(f)
The MSDS for each chemical product will be made accessible onsite
and displayed.

689. Temporary Storage Areas – The Contractor will be responsible for preparing a method
statement for the opening, operation and reinstatement of any temporary storage area he uses.
The method statement shall be prepared and submitted to the Engineer for approval before
any such site can be used. Many of these sites will be located close to rivers, and as such the
Contractor will ensure that the method statements include specific measures to ensure no
pollution of the rivers, including banning of the storage of hazardous liquids in these areas.
The method statement shall also clearing illustrate the conditions of the site prior to its clearing
and use, so that it can be fully re-instated to its former conditions. The method statement shall
also indicate what type of vegetation has been cleared at the site, and where this has occurred,
the Contractor shall be responsible for replanting of any trees cut in these areas on a 1:3 basis.

Residual Impact Significance
Construction Phase – MINOR
If the mitigation measures suggested are implemented residual impacts will be minor
Operational Phase – LOW
If the mitigation measures suggested are implemented residual impacts will be low as long
as reinstatement plans are followed correctly.
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G.7.5 Tunnels
Potential Impacts
690. The main typical environmental problems linked to the construction of underground
works are listed below:
(i)
Triggering of surface settlements, structures collapses and slope instabilities
(ii)
Drying up of springs and groundwater alterations
(iii)
Storage and use of excavated materials (Addressed in Section G.7.3 – Waste
Management above).
(iv)
Noise & Vibration (Addressed in Section G.8.7 – Vibration and G.8.8 Noise
below).
(v)
Pollution of groundwater, mainly after the realization of stabilization works by
injections.
691. Surface Settlements - The opening of underground works can lead to a deformation of
the soils and rocks around the excavation area in some instances. Such deformations may
trigger sudden collapses, subsidence and sinking that can damage both the work under
construction and pre-existing nearby structures. The extent of settlements depends on the
following elements:
(i)
Excavation technique.
(ii)
Dimension and geometry of the excavation.
(iii)
Type of excavated material.
692. Analysis undertaken by the Design Consultants have indicated that settlement of less
than 5mm will occur above the tunnels in the F2 section. The analysis indicates that settlement
will not impact upon structures above these tunnels and structural damage is not to be
expected unless some unforeseen situation occurs or unless the Contractor doesn’t work
properly. It is however possible that cosmetic damage could occur such as small cracks in
plaster in wall joints.
693. Dewatering - A key aspect of dewatering systems for tunnel and shaft construction is
that they will generate water from pumped wells or from sumps and drains within the tunnel.
Some of this water, particularly from sumps, will be ‘dirty water’ and will require some form of
treatment (most commonly to remove suspended solids) before it can be disposed of. Some
of the water may be ‘clean water’ (particularly from dewatering wells or tunnel drains) that may
require little or no treatment.
694. Drying up of Groundwater – Tunnels located below the water table can seep into
excavations that are below the water table, which can result in groundwater drawdown around
the structures during construction and operation. This in turn may impact upon water levels in
wells and natural springs (or artesian wells). Drawdown can also potentially impact the flow of
rivers, although in the case of the Dzirula and Rikotula rivers this is not likely to be significant
due to their high discharge rates. These phenomena can persist even after the tunnel
construction if the final alignment is not completely waterproof.
695. Site visits were undertaken in the Project area by the LCF to determine what the status
of ground water use was in the local community. The results of the site visits indicated that few
groundwater wells are located in the Project area and that most water is supplied to homes
and businesses through a piped system which transfers groundwater from several kilometers
away further up in the mountains. Accordingly, it appears that tunnel construction is unlikely to
have any significant impacts on the local community in terms of groundwater depletion.
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Management & Mitigation Actions
696. Drying up of Groundwater – Although site visits have indicated that there are few wells
in the Project area and that most of the community receive water from a piped network it is still
considered prudent to monitor the status of groundwater drawdown during the construction
phase.
697. The Contractor will be responsible for the development of a ground water management
plan for each tunnel which shall be submitted for approval by the Engineer at least four weeks
prior to the start of tunnelling works.
698. The plan shall include a map of all ground water wells within the Project area that
maybe affected by each tunnel.
699. The Plan shall include routine monitoring of the groundwater levels in wells against
baseline water levels (measured by the Contractor before the start of tunnel works) in the
Project area which will be undertaken on a weekly basis by the Contractor within the vicinity of
each tunnel he is excavating. If drawdown levels in wells are significant the Contractor will
provide a temporary source of potable water to the affected persons until the construction
works are finished. The Contractor shall continue to monitor the water levels in the affected
wells for a period of 12 months after construction is completed at the tunnel sites. If the wells
begin to recharge to their pre-construction levels no further actions will be necessary. However,
if the water fails to re-charge to pre-construction levels alternative water supply will be provided
to the affected parties, this may include for example, increasing the depth of their wells, or
piped water from another location, which, as noted above, appears to be a fairly effective
option.
700. Dewatering – The Contractor will pass all drainage water from the tunnel through a
settlement tank. Weekly monitoring of the water quality from the tank will be undertaken by the
Contractor to assess for any pollution. If the drainage water meets drinking water standards it
can be considered for re-use in any potentially depleted wells during the construction phase.
Residual Impact Significance
Construction Phase – MINOR
If the mitigation measures suggested are implemented residual impacts will be minor.
Operational Phase – LOW
It is possible that the construction of tunnels could depleted groundwater and affect
groundwater users. If this is the case affected villagers will be supplied with an alternative
source of potable water if this occurs.

G.8

Social and Cultural Aspects

G.8.1 Employment Creation, Skills Enhancement and Local Business
Opportunities
Potential Impacts
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701. The Project is expected to generate positive impacts on the local economy and
livelihoods in terms of employment and skills enhancement and local business opportunities
through the procurement of goods and services.
702. Positive impacts will be primarily associated with the construction phase and therefore
temporary in nature. The termination of construction contracts will occur once construction
activities are completed. Workers who have relocated to the area for the Project are likely to
leave the area in search of other opportunities, especially if they are permanent employees of
Contractors and subcontractors.
703. Those who have worked on the Project will have an advantage when seeking
alternative jobs on similar projects due to the experience and any training received through
this Project.
704. The construction phase will last approximately 30 months and it is expected that
approximately 600 direct employment opportunities will be available during the peak of
construction. The breakdown of skills required during the construction phase will be as follows:
(i)
Skilled labour: 58%;
(ii)
Semi-skilled labour: 20%; and
(iii)
Unskilled labour: 22%.
705. Local procurement will benefit the hospitality and service industries primarily, such as
catering, cleaning, transport and security services. Local businesses will benefit during the
construction phase as there will be increased spending within the area by the wage labor who
will have improved buying power while employed by the Project.
706. According to the Project social survey, it is envisaged that in the long term, the Project
will bring more opportunities into the whole area. First of all to the agricultural traditional sector
whose products will easily reach the main market places like Tbilisi and Kutaisi, Batumi and
Poti. It is also expected a seasonal adjustment of the tourism period stretching and increasing
the presence of visitors all along the year encouraging moreover the week end holidays visits.
This in turn could possibly curb the emigration toward the main town and cities through the
creation of stable and well remunerated jobs. It can also be said that the realization of the
Project complies with the integrated geo-tourism development approach outlined in the
Strategic Environmental Cultural Heritage and Social Assessment contained in the ITDS
(Imereti Tourist Development Project – funded by the World Bank) comprising multi-sectoral
interventions, managed vertical investments, coordinated elaboration of tourist circuits and
destination sites, targeted support to cost efficient and environment-friendly tourist packages,
and protection of local communities and cultural heritage through promotion of responsible
tourism.
707. During the operational phase of the Project diversion of traffic from the existing road to
the new alignment may affect some roadside business in the Project areas including small
roadside shops and restaurants. The level of trade with road users will fall, but they will still be
able to provide their services to the local community. Access to the existing road will be
provided by two interchanges in section F2 along with the intersection in Boriti allowing road
users to visit restaurants along the old alignment.
Residual Impact Significance
Construction Phase – NONE
If the mitigation measures suggested are implemented residual impacts will be minor.
Operational Phase – LOW/MEDIUM
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After the Project construction phase many local workers may be without employment.
However, the Project will have provided them, in many instances, with additional skills and
experience to work on similar projects in other locations. Local businesses supplying the
Contractors and their staff may also see a fall in trade, this is an unavoidable consequence
of the Project.

G.8.2 Community Health and Safety
Potential Impacts
708. The presence of the Project could affect the health, safety and security of the
communities in the area of influence as a result of worker-community interactions, in-migration
to the area, increased incomes in the local community that may be used for drugs, alcohol and
prostitution, the risk of injury associated with construction and operational activities, increased
pressure on health care resources and changes to the environment.
Construction Phase Impacts
709.

Potential impacts due to the proposed construction can be identified as follows:
(i)
Workforce, Jobseekers and Social Conflict. In some instances the local
population may not be able to provide the necessary skilled workers for the
Project. In such cases workers from other regions, or other countries may be
employed by the Contractor. This could lead to social tensions and potential
conflict if these workers are not aware of local customs and practices. An
increase in disposable income within the Project area (among Project workers,
both local and external) may also result in a change in spending habits and
behavior resulting in increase in alcohol and drug abuse, increased incidences
of prostitution and casual sexual relations, which poses a threat to community
health and safety.
(ii)
Pressure on Social Infrastructure and Services. During the construction phase
workers will be accommodated on-site and as such there will be no pressure
on local housing stock. In addition, the Contractor will also have his own on-site
medical facilities. Any serious injuries will be treated in Zestaphoni.
(iii)
Road Safety. Construction of the Project Road will require a large amount of
vehicle movements, locally and regionally. These could potentially result in road
traffic accidents between vehicles, pedestrians and vehicles and livestock and
vehicles if suitable plans and mitigation is not in place. This is especially
relevant around the first intersection close to Boriti public school.
(iv)
Air quality and noise. Potential air and noise issues and their impacts to the
local population are discussed above under items G.5.1 – Air Quality, Item
G.7.4 – Construction Camps and Batching Plants and Item G.8.8 – Noise.
(v)
Blasting - Depending in the rock type and explosive strength, rocks can fly up
to 50m and can potentially damage structures. For the above reason, surface
blasting or blasting near the mouth of the tunnel is not recommended.

Operational Phase Impacts
710. Road Safety. The road has been designed in such a way that locals will not need to
cross the new alignment on foot, as they do with the existing road. Access will be maintained
to the existing road and people will be able to pass beneath bridges or above tunnels.
Accidents involving collisions between pedestrians and vehicles are therefore likely to be rare.
The geometry of the new road, improved drainage and two-lanes will also provide safer driving
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conditions for road users, although as traffic volumes increase the total number of vehicle
accidents may increase, especially as average speeds are likely to increase.
711. Khunevi and Vashlevi schools are located very close to the new alignment and the
existing road. The majority of the traffic using the existing road will be transferred to the new
alignment which means that traffic on the existing road will be reduced leading to safer
conditions for children coming to and from the schools which are accessed via the existing
road.
712. Community Severance. In general, the new alignment traverses a series of tunnels and
bridges, thereby limiting the potential for community severance. In addition, new access roads
have been provided in the design to ensure that locals can still navigate easily to the existing
road. At the start of the Project road three houses on the north side of the road (KM0.6 KM0.7) will be expropriated as the design was unable to accommodate access to these
properties. .
713. In addition, a number of small vehicle / pedestian bridges can be noted crossing the
Dzirula river beneath planned bridge structures, notably at KM3.2, KM6.6 and KM9.9
(pedestrian only). None of these bridges are planned to be removed as part of the Project.
714. Air Quality & Noise – These issues, including the impacts to Boriti public school, are
discussed in detail under items G.5.1 – Air Quality and Item G.8.8 – Noise.
Management & Mitigation Actions
Pre-construction Phase
715. Prior to start of site works residents, business representatives in the project area, local
authorities and other stakeholders, including NGOs, who are likely to be affected by the project
or are interested in the project) shall be informed on the construction schedule and activities,
potential environmental impacts and mitigation measures through public meetings at each
affected community.
Construction Phase Mitigation
716.

Mitigation measures to limit community health and safety impacts include:

717. Road Safety – The Contractor will be responsible for preparing a traffic management
plan (TMP) for the construction phase of the Project. Special attention should be given in the
TMP to the Public School of Verkvichchala, Public school of village Vashlevi and the Khunevi
School, including speed restrictions for construction traffic outside the schools (50 kph). Drivers
operating in these areas will be given specific instruction and toolbox training sessions
reminding them not to exceed this speed limit in these areas. In addition, School Safety
Sessions will be completed by the Contractors H&S team and community liaison on 6-month
basis throughout construction and an initial session prior to start of works to provide road safety
awareness to children. During these sessions the school children shall also be provided with
reflective badges to fit to clothing or school bags. Lastly, construction traffic will not be allowed
to park within 100 meters of the entrance of the schools.
718. Blasting - The Project will conduct construction blasting consistent with Georgian and
international safety standards. Blasting will be conducted using standard mining industry
practices and procedures to ensure safety of personnel and equipment. This includes
establishing a safety zone around the blast area, say to a distance of 500 m (actual distance
will be established by the Contractor and approved by the Engineer based on the safety
standards) and evacuating it. Prior to blasting works properties located in potential impact zone
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will be checked. The status – recorded. Inspection will also help to determine blasting method
and dosage. Type, ‘size’ of the charge, selection of time between detonations, design (e.g.
closer hole spacing, smaller diameter holes), presplitting blasting, perimeter blasting and
millisecond blasting technique can be used in sensitive locations to minimize blasting effect.
719. Community Severance - The Contractor will ensure that all access bridges remain open
during the Construction phase, or if this is not practical for safety reasons, he shall provide
alternative crossing in these areas.
720. Social Conflicts. The Contractor shall provide regular health and safety training to their
workers which will include sessions on social and cultural awareness. The Contractor will also
sub-contract an organization to develop and implement an HIV/AIDS policy and information
document for all workers directly related to the Project. The information document will address
factual health issues as well as behavior change issues around the transmission and infection
of HIV/AIDS. In addition, the Contractor shall develop an induction program, including a Code
of Conduct, for all workers directly related to the Project. A copy of the Code of Conduct is to
be presented to all workers and signed by each person. The Code of Conduct must address
the following aspects:
(i)
Respect for local residents and customs;
(ii)
Zero tolerance of bribery or corruption;
(iii)
Zero tolerance of illegal activities by construction personnel including:
(a)
unlicensed prostitution;
(b)
illegal sale or purchase of alcohol;
(c)
sale, purchase or consumption of drugs; and
(d)
illegal gambling or fighting.
(iv)
No alcohol and drugs policy during working time or at times that will affect ability
to work; and
(v)
Description of disciplinary measures for infringement of the Code and company
rules. If workers are found to be in contravention of the Code of Conduct, which
they signed at the commencement of their contract, they will face disciplinary
procedures that could result in dismissal.
(vi)
In addition, Project security guards shall not to violate the safety of local
residents or other individuals involved in the project.
721. In addition, the Contractor will be responsible for holding monthly community meetings
within the Project area throughout the construction period. The monthly meetings will be held
in the villages along the alignment and will provide a forum for locals to discuss specific issues,
such as noise and dust, with the Contractor before making complaints formal through the
Grievance Redress Mechanism. The minutes of meetings shall be recorded and a list of
participants prepared (including signatures). Photos of each event shall be taken (with
timestamps). The Contractor shall prepare a short monthly summary of the meetings including
all of the above information and submit it for review to the Engineer and RD within a week of
the meeting.
Residual Impact Significance
Construction Phase – MINOR
If the mitigation measures suggested are implemented residual impacts will be minor.
Operational Phase – LOW
The main residual risks associated with the Project on the local community relate to noise
which are discussed below. From the perspective of the schools, they should benefit from
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decreased traffic volumes on the existing road which will lead to increased road safety in
the areas outside of the schools.

G.8.3 Workers’ Rights & Occupational Health and Safety
722. Occupational Health and Safety - Accidents are common during a project of this size
and scale. Accidents can occur if workers are not adequately trained or qualified for the job or
if they have incorrect safety equipment and clothing.
723. Sexually Transmitted Diseases – See Section G.8.2 above for impacts and mitigation
relating to STDs.
724. Worker Rights - Workers’ rights including occupational health and safety need to be
considered to avoid accidents and injuries, loss of man-hours, labor abuses and to ensure fair
treatment, remuneration and working and living conditions. These issues need to be
considered not only for workers who are directly employed by the Project but also subcontractors.
Potential Impacts
725. The Project is expected to create more than 600 direct employment opportunities
during the peak of the construction period, which will be approximately 36 months in duration.
The majority of workers will be engaged by the Contractor and will consist of a semi-skilled to
skilled workforce.
726. The expected impacts on worker rights and H&S as a result of construction, activities
and Project operation are as follows:
(i)
Risk to workers H&S due to hazardous construction activities and other general
construction activities, e.g. traffic accidents; and
(ii)
Violation of workers’ rights.
727. Construction activities will involve the operation of heavy equipment and trucks,
working at height, construction traffic, use of electric devices, handling of hazardous materials
and other hazardous activities. Due to the nature of the activities being undertaken during
construction, worker H&S is a key risk with the potential for accidents that may result in injuries
and fatalities as well as lost man-hours. It is also important to ensure that workers have access
to safe water supplies.
Management & Mitigation Actions
728. An OHS Plan will be prepared by the Contractor to manage worker safety (a template
OHS plan is provided in Appendix R). The Plan will include the following items:
(i) Safety Training Program. A Safety Training Program is required and will be
delivered by a qualified H&S expert. The program will consist of:
(a)
Initial Safety Induction Course: All workmen will be required to attend a
safety induction course before they are allowed access to the Site.
(b)
Periodic Safety Training Courses: Period safety course will be
conducted not less than once every six months. All Contractor (and any
sub-contractor) employees will be required to participate in relevant
training courses appropriate to the nature, scale and duration of the
works. Training courses for all workmen on the Site and at all levels of
supervision and management. A list of training participants names and
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(ii)
(iii)

(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)

(xi)
(xii)

time-stamped photographic evidence of the training will be provided by
the Contractor to the Engineer for his records.
(c)
Safety Meetings. Regular safety meetings will be conducted on a
monthly basis. The Engineer will be notified of all safety meetings in
advance. The Engineer may attend in person or by representative at his
discretion. The minutes of all safety meetings will be taken and sent to
the Engineer within seven (7) days of the meeting and will include a list
of participants names and time-stamped photographic evidence of the
training.
(d)
Safety Inspections. The Contractor will regularly inspect, test and
maintain all safety equipment (including firefighting equipment),
scaffolds, guardrails, working platforms, hoists, ladders and other
means of access, lifting, lighting, signing and guarding equipment.
Lights and signs will be kept clear of obstructions and legible to read.
Equipment, which is damaged, dirty, incorrectly positioned or not in
working order, will be repaired or replaced immediately by the
Contractor.
(e)
PPE – Workers will be provided (before they commence works) with of
appropriate PPE suitable for electrical work such as safety boots,
helmets, gloves, protective clothes, goggles, and ear protection at no
cost to the workers. Life vests will be provided for all staff working
around, or above rivers.
The Contractor shall keep a log of both training records and safety incidents
including near misses.
All construction plant and equipment used on or around the Site will be fitted
with appropriate safety devices. These will include but not be limited to:
Effective safety catches for crane hooks and other lifting devices, and
Functioning automatic warning devices and, where applicable, an upto-date test certificate, for cranes and hoists.
Zones with noise level above 80 dBA must be marked with safety signs and
appropriate PPE must be worn by workers.
Portable toilet facilities for workers at road work sites will be provided.
Fencing on all areas of excavation greater than 2 m deep will be installed along
with warning signs.
Ensure sufficient fresh air supply to confined work spaces.
Keep air inlet filters clean and free of dust and microorganisms.
Ensure reversing signals are installed on all construction vehicles.
Implement fall prevention and protection measures whenever a worker is
exposed to the hazard of falling more than two meters, falling into operating
machinery or through an opening in a work surface. Note: fall
prevention/protection measures may include installation of guardrails with midrails and toe boards at the edge of any fall hazard area, proper use of ladders
and scaffolds by trained employees, use of fall prevention devices, including
safety belt and lanyard travel limiting devices to prevent access to fall hazard,
fall protection devices such as full body harnesses, etc.
Mark the areas where risk of injuries from falling objects exist with rope or
flagging to minimize risks and injuries.
Provide spotters. Employ flag persons to control traffic when construction
equipment is entering or leaving the work area.

729. All Project sub-contractors will be supplied with copies of the SEMP. Provisions will be
incorporated into all sub-contracts to ensure the compliance with the SEMP at all tiers of the
sub-contracting. All subcontractors will be required to appoint a safety representative who will
be available on the Site throughout the operational period of the respective sub-contract unless
the Engineers approval to the contrary is given in writing. In the event of the Engineers approval
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being given, the Engineer, without prejudice to their other duties and responsibilities, will
ensure, as far as is practically possible, that employees of sub-contractors of all tiers are
conversant with appropriate parts of the SEMP. To implement the above items the Contractor
will designate a qualified environmental, health and safety personnel.
730. Water supply – If groundwater is to be used as potable water it will be tested weekly to
ensure that the water quality meets the GoG drinking water standards specified in
Section C.
Residual Impact Significance
Construction Phase – MINOR
If the mitigation measures suggested are implemented residual impacts will be minor.
Operational Phase – NONE

G.8.4 Emergency Response Planning
Potential Impacts
731. Emergency situations may arise during the construction phase of the Project, for
example, fires and explosions (through poor management and storage of fuels and chemicals).
Management & Mitigation Actions
Construction Phase
732. The Contractor will be responsible for preparation of an Emergency Response Plan
(ERP) which will include sections relating to:
(i) Containment of hazardous materials;
(ii) Oil and fuel spills;
(iii) Fire, gas leaks and explosions;
(iv) Work-site accidents;
(v) Community /civil unrest and strike action; and
(vi) Earthquake and other natural hazards.
733. The plan will detail the process for handling, and subsequently reporting, emergencies,
and specify the organizational structure (including responsibilities of nominated personnel).
The plan will be submitted to the Engineer for approval. Implementation of the plan will be
monitored by the Engineer. Any emergencies, and how they were handled, will be reported in
monthly progress reports by the Contractor to the Engineer. The Engineer will also provide
periodic monitoring of the Contractors works throughout construction to ensure the ERP is
implemented effectively.
Residual Impact Significance
Construction Phase – MINOR
If the mitigation measures suggested are implemented residual impacts will be minor.
Operational Phase – NONE
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G.8.5 Physical and Cultural Resources
Potential Impacts
734. As noted by Section F.4.4 no physical cultural resources have been identified within
the Project corridor that are likely to be impacted by Project works except for the small church
at KM10.0 and the Cemetery at KM8.6. Ias noted in the section on Alternatives, a small
cemetery was also noted close to the access road for the spoil disposal site. As part of the
assessment for this spoil disposal site, potential impacts to this site assessed and mitigated. It
is possible, given the rich cultural heritage of Georgia, that chance finds could occur during
excavation works.
Management & Mitigation Actions
735. During the construction phase works shall be schedule that no works occur within 250
meters of the Church on Sundays, or during religious holidays. Fencing around the cemetery
shall also be provided throughout the construction phase to ensure there is no encroachment
into this area.
736. In the event of any chance finds during the construction works procedures shall apply
that are governed by GoG legislation and guidelines. A chance finds procedure shall also be
developed by the Contractor. Appendix E provides a sample chance find procedure which the
Contractor could adopt.
Residual Impact Significance
Construction Phase – MINOR
If the mitigation measures suggested are implemented residual impacts will be minor.
Operational Phase – NONE
No impacts in terms of noise or air quality are anticipated given the mitigation measures
outlines as part of this EIA.

G.8.6 Visual Impact
Potential Impacts
737. Visual impacts are the effects on people of the changes in available views through
intrusion or obstruction and whether important opportunities to enjoy views may be improved
or reduced. Visual impact to nearby receptors of the Project include:
(i)
Degradation of aesthetic value of the area due to construction activities; and
(ii)
Permanent change in visual character due to proposed Project.
738. The Project Area largely consists of valleys with large trees and bushes of heights
greater than 2 m. The hilly landscape greatly restricts visibility to a less than one km at receptor
locations.
739. The construction phase visual impact will be local and temporary. The activities during
construction that will affect the aesthetics of the area include excavation, and storing of
material in stockpiles and dumping at the waste disposal areas.

287

Section F2 of the Khevi-Ubisa-Shorapani-Argveta Road (E60 Highway)
Environmental Impact Assessment

740. However, when in place, the new alignment will change the landscape substantially as
shown by Figure 98 below. The elevated interchanges and retaining walls in some sections,
along with areas of cut slopes will impact upon the view along the valley.
Figure 98: Bridge BRI-2010

Figure 99: Tunnel TUN-2008

741. Many of the road users will be transport vehicles and people moving between urban
centers such as Kutaisi and Tbilisi. The impact on them will be short term and limited to the
travel time only. Besides, for some of the passengers the landscape may be not familiar, so
for them the change will not be crucial. The main impacts will be to the local villagers and
tourists, although this portion of the road is not specifically known for its tourist industry.
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Management & Mitigation Measures
742. Tree re-planting, as indicated under Item G.6.1 – Flora, will go some way to restoring
the natural landscape of the area. However, this will not alleviate all of the visual impacts
associated with the elevated interchanges and bridges. Nonetheless, the following mitigation
measures are required.
(i)
Undertake landscaping after the completion of the activities to match in with
surrounding landscape; and
(ii)
Reinstate vegetation according to plans.
Residual Impact Significance
Construction Phase – MINOR
Operational Phase – LOW/MEDIUM
Cut slopes, embankments, concrete bridges and tunnels will have an impact on the
landscape within the valley throughout the Project lifecycle. The mitigation measures
outlined above may go someway to enhancing the aesthetic value of the Project especially
as vegetation grows back around construction zones, and in all likelihood any negative
opinion of the new road in terms of visual impact will decrease over time as people get
used to the altered landscape.

G.8.7 Vibration
Potential Construction Vibration Impacts
743. Ground-borne vibration is the oscillatory motion of the ground about some equilibrium
position, and can be described in terms either of displacement, velocity or acceleration.
Because human sensitivity to vibration typically corresponds best to the amplitude of vibration
velocity within the low frequency range of most concern (roughly 5- 100 Hertz), vibration
velocity is the preferred measure for evaluating ground-borne vibration from transit projects.
744. Vibration from the construction activities is a cause concern to the community. The
effects of vibration varies and depends on the magnitude of the vibration source, the particular
ground conditions between the source and receiver, presence of rocks or other large structures
in the area. The intensity, duration, frequency and number of occurrences of a vibration all play
an important role in both the annoyance levels caused and the strains induced in structures.
745. The effects of vibration includes annoyance, sleep disturbance, and potential damage
to structures. The Georgian Standards for vibration are provided in Table 22.
746. The proposed criteria for damage to buildings are shown in Table 76. These are derived
from British Standard BS 6472 and are German Standards DIN 4150-3:1999.
Table 76: Criteria for Structural Damage Due to Vibration.
No damage likely
PPV <5mm/s
Cosmetic damage risk
PPV 5 to 15 mm/s
Structural damage risk
PPV > 15 mm/s
747.

The following section discusses the issue of vibration under four headings:
(i)
General construction
(ii)
Tunnel excavation
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(iii)
(iv)

Bridge piling
Trenching.

748. Potential impacts of tunneling, bridge piling and trenching have been assessed using
a vibration model which is summarized below.
749. General Construction - Table 77 provides an indication of the approximate vibration
levels that may be expected for various vibration sources.
Table 77: Approximate Vibration Levels at Various Sources
Activity
Typical Levels of Ground Vibration
Vibratory rollers
Up to 1.5 mm/s at distances of 25 m
Higher levels could occur at closer distances;
however, no damage would be expected for any
building at distances greater than approximately
12 m (for a medium to heavy roller)
Hydraulic rock breakers
4.50 mm/s at 5 m
1.30 mm/s at 10 m
0.4 mm/s at 20 m
0.10 mm/s at 50 m
Compactor
20 mm/s at distances of approximately 5 m, 2
mm/s at distances of 15m. at distances greater
than 30 m, vibration is usually below 0.3 mm/s
Bulldozers
1 to 2 mm/s at distances of approximately 5 m.
at distances greater than 20 m. vibration is
usually below 0.32 mm/s
Air track drill
4 to 5 mm/s at a distance of approximately 5 m,
and 1.5 mm/s at 10 m. at distances greater than
25 m, vibration is usually below 0.6 mm/s and at
50 m or more, vibration is usually below 0.1 mms
Truck traffic (over normal smooth 0.01 to 0.2 mm/s at the footing of buildings
surfaces)
located 10 to 20 m from a roadway
Truck traffic (over irregular surfaces)
0.1 to 2.0 mm/s at the footings of buildings
located 10 m to 20 m from a roadway
750. These levels are well below the threshold of any possibility of damage to normal
structures due to vibrations from typical construction activities related to roller, compactors,
and movement of construction equipment.
751. Tunnel Excavation - There are several tunnels in the Lot F2 and the all of them are
driven through hard rock of gabbro type by blasting or mechanical excavation by heavy
hydraulic hammers.
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Table 78: Location and characteristics of tunnels
CHAINAGES
Tunnel

TUN

2001

TUN

2002

Carr.

LENGTH

AT

Notes

Lithology

Excavation

existing

Gabbro (higher
strength)

Blasting

Gabbro (higher
strength)

Blasting

Gabbro (higher
strength)

Blasting

2+450

Gabbro (higher
strength)

Blasting

3+133,2

3+148,5

3+088,4

3+104,6

Gabbro (higher
strength)

Blasting

Granite (lower
strength)

Mech
excavation

Granite (lower
strength)

Mech
excavation

Granite (lower
strength)

Mech
excavation

Granite (lower
strength)

Mech
excavation

Granite (lower
strength)

Mech
excavation

Granite (lower
strength)

Mech
excavation

START

START
UNDERGROUND

END UNDERGROUND

END

110.40

0+800,0

0+829,0

0+881,6

0+900,4

TA

113.90

0+793,0

AT

186.40

1+129,3

1+135,8

1+309,3

1315.8

AT

126.30

1+756,7

1+771,4

1+870,9

1+882,9

TA

150.30

1+765,3

1+915,6

AT

400.00

2+050

AT

311.20

2+837,4

2+854,0

TA

266.00

2+838,6

2+854,0

AT

227.40

3+610,5

3+617,0

3+823,4

3+837,9

TA

277.70

3+575,0

3+581,5

3+836,2

3+852,7

AT

520.00

4+080

4+600

TA

510.00

4+090

4+600

AT

274.90

5+509,5

5+526,0

5+784,4

5+768,9

TA

310.10

5+462,1

5+476,9

5+755,9

5+772,1

AT

1300.00

7+220

8+520

TA

1330.00

7+210

8+540

AT

710.00

10+320

11+030

TA

660.00

10+330

10+990

AT

670.00

11+160

11+830

TA

610.00

11+180

11+790

0+906,9

TUN

2003

TUN

2004

TUN

2005

TUN

2006

TUN

2007

TUN

2008

TUN

2009

TUN

2010

TUN

2011

-

existing
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752. Tunnel Blasting - In case of blasting, the below tables (Table 79 and Table 80)
(Courtesy of TERROCK Consulting Engineers Blasting-Vibration Course) allow to calculate
the vibration level (mm/s) in the soil in accordance to charge and distance.
753. These values do not take into consideration the attenuation effect of the topmost
alterated soil but only the propagation in hard rock.
Table 79: Granite (10 mm/s)

Table 80: Overburden (5 mm/s)

*The overburden is the material covering the Granite.
754. All the numerous formula available in the scientific literature refer to the below general
formula, with minor modifications:

Where:
PPV = peak particle velocity (mm/s);
k = site constant
R = distance to the point of concern (m);
Q = maximum instantaneous charge weight;
b = rock properties constant;
n = constant that depends on the geometry of the explosive.
755. Recently Kumar et al (2016), have developed a new model which take into
consideration many engineering properties of rock to develop a more accurate model to
calculate the PPV.
756.

The considered parameters are:
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(i)
(ii)
(iii)

unit weight,
uniaxial compressive strength (UCS)
and rock quality designation (RQD)

757. For its modernity and recognized higher accuracy, this model has been applied in
the Report for the calculation of PPV:

Where:

With fc = 059476RQD+0.00893 RQD2 for RQD ≤ 75
and fc= -7.91562 RQD+0.12152 RQD2 for RQD ≥75
758. RQD (Rock Quality Designation) parameters have been obtained by the engineering
Report, whereas for the rock, a density of 2,3 g/cm3 has been used according to the
geomechanical tests.
759.

The following parameters have been assumed:
(i)
Tunnel section 90 m2
(ii)
Borehole depth: 5m
(iii)
Rock blasted per step: 450 m3
(iv)
Powder factor :0,65 (kg/ m3)
(v)
Max. Istant. Charge: 292.

760. Due to the general type of rock associated to fractures, as seen in the geological
sections referring to tunnels; a Powder Factor of 0,6-0,7 has been utilized in the calculations.
761.

In accordance to the above formula above, the below table can be applied:

Table 81: PPV velocity at different distances from blasting point
Distance from blasting point (m)
Range of Estimated PPV
mm/s
50
20-22
60
15-16
70
12-13,5
80
8-9
90
7-7,5
100
5-5,5
110
4
762. According to existing regulations values of 5 mm/s must be considered for building
safety. In accordance to that a safe distance of about 100-110 m from blasting point has to be
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considered for cosmetic damages and a distance of 60-65 metres for major/structural
damages. Tailored blasting techniques optimizing charge load and delay and the presence of
overburden, which plays an important role for attenuation, suggest that the distance could be
reduced to 80-90 metres in case of 3-5 metres of overburden.
763. In addition, the shallow and poor foundations of the buildings do not allow a good soilstructure coupling with the effect of a further attenuation of the energy transmitted to the
building.
764. Tunnelling by mechanical excavation - If tunnelling is made by hammering, (Figure
100) or other means of mechanical excavation, vibration levels could be referred to the ones
considered for trenching and also according to the table for TBM (Tunnel Boring Machine)
presented in the below table (Figure 101) using as reference the blue dotted line referring to a
similar hard rock formation.
Figure 100: Scheme of main direction of propagation of vibrations for tunnelling
activities
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Figure 101: PPV for TBM in different types of rocks (from Italian Railway Co. RFI)

765. As shown by the green line, in accordance to the above table, a safe distance of 20-25
m for PPV value of 5 mm/s can be considered for tunnelling activities by mechanical
excavation.
766. According to the yellow line, PPV value of 15 mm/s is reached at less than 10 m from
the hammering point.
767. Piling - There are several bridges to be constructed, some foundations will directly be
built on pits excavated in hard rock, other will be built on piles. Details are presented below.
Table 82: Location and Characteristics of Bridges.
BRIDGES AXIS ТА

L. TOT

Lithology

Thickness
of the soil or
of
the
overburden

Foundation

BRI

2

1

01

TA

PSC

132.08

Granite (lower strength)

Low

Shallow

BRI

2

1

02

TA

PSC

66.00

Gabbro (higher strength)

Low/Medium

Shallow

BRI

2

1

03

TA

PSC

66.00

Gabbro (higher strength)

Very low

Shallow

BRI

2

1

04

TA

PSC

99.00

Gabbro (higher strength)

Low/Medium

Shallow
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BRIDGES AXIS ТА

L. TOT

Lithology

Thickness
of the soil or
of
the
overburden

Foundation

BRI

2

1

05

TA

PSC

99.00

Gabbro (higher strength)

Low

Shallow

BRI

2

1

06

TA

PSC

66.00

Gabbro (higher strength)

Low

Shallow

BRI

2

1

07

TA

PSC

131.65

Gabbro (higher strength)

Medium/High

Shallow/Piles

BRI

2

1

08

TA

PSC

99.00

Gabbro (higher strength)

Very low

Shallow

BRI

2

1

09

TA

PSC

372.00

Gabbro (higher strength)

Low/Medium

Shallow/Piles

Medium/High

Shallow/Piles

BRI

2

1

10

TA

PSC

429.70

Gabbro (higher
Tbilisi
Granite (lower
Argveta

BRI

2

1

11

TA

PSC

132.00

Granite (lower strength)

Medium

Shallow/Piles

BRI

2

1

12

TA

PSC

231.80

Granite (lower strength)

Low/Medium

Shallow/Piles

BRI

2

1

13

TA

STEEL

1296.00

Granite (lower strength)

Medium/High

Piles

BRI

2

1

14

TA

STEEL

462.00

Granite (lower strength)

Medium

Shallow/Piles

BRI

2

1

15

TA

PSC

33.00

Granite (lower strength)

Medium

Shallow/Piles

BRI

2

1

16

TA

STEEL

144.00

Granite (lower strength)

Medium/High

Piles

BRI

2

1

17

TA

PSC

133.70

Granite (lower strength)

Low/Medium

Shallow/Piles

BRI

2

1

18

TA

PSC

165.00

Granite (lower strength)

Medium/High

Piles

BRIDGES AXIS AT

strength)
strength)

TOT

BRI

2

1

1

AT

PSC

134.90

Granite (lower strength)

Very low

Shallow

BRI

2

1

2

AT

PSC

99.00

Gabbro (higher strength)

Low

Shallow

BRI

2

1

3

AT

PSC

66.00

Gabbro (higher strength)

Very low

Shallow

BRI

2

1

4

AT

PSC

99.00

Gabbro (higher strength)

Medium

Shallow/Piles

BRI

2

1

5

AT

PSC

99.00

Gabbro (higher strength)

Low

Shallow

BRI

2

1

6

AT

PSC

66.00

Gabbro (higher strength)

Low

Shallow

BRI

2

1

7

AT

PSC

131.55

Gabbro (higher strength)

Medium

Shallow

BRI

2

1

9

AT

PSC

286.35

Gabbro (higher strength)

Medium

Shallow/Piles

Medium

Piles

BRI

2

1

10

AT

PSC

425.35

Gabbro (higher
Tbilisi
Granite (lower
Argveta

strength)

BRI

2

1

11

AT

PSC

134.35

Granite (lower strength)

Medium

Shallow/Piles

BRI

2

1

12

AT

PSC

313.45

Granite (lower strength)

Medium

Shallow/Piles

BRI

2

1

13

AT

STEEL

1362.00

Granite (lower strength)

Medium/High

Piles

BRI

2

1

14

AT

STEEL

450.00

Granite (lower strength)

Medium

Shallow/Piles

BRI

2

1

15

AT

PSC

33.00

Granite (lower strength)

Medium

Shallow/Piles

strength)
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BRIDGES AXIS ТА

L. TOT

Lithology

Thickness
of the soil or
of
the
overburden

Foundation

BRI

2

1

16

AT

STEEL

144.00

Granite (lower strength)

Medium/High

Piles

BRI

2

1

17

AT

PSC

132.00

Granite (lower strength)

Medium

Shallow/Piles

BRI

2

1

18

AT

PSC

165.00

Granite (lower strength)

Medium/High

Piles

768. Waves emanating from source such as a pile in the ground includes elastic waves in
the form of compression waves, shear wave, and surface waves. Compression waves are
considered to propagate from the area of the pile toe, expanding outwards over a spherical
wave front with a geometric damping coefficient of 1.0. The vertical shear waves emanates
from shaft friction and expanding around a conical surface. The waves are shown in Figure
102 and Figure 103.
769. Vibrations generated by friction pile driving can be characterized as a vertical shear
wave with a conical wave- front. Therefore, the source can be classified as a point source
generating body wave and the travel distance can be estimated as a horizontal distance
from the source.
Figure 102: Propagation Ground Vibrations Generated by Piling
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Figure 103: Propagation and Attenuation Characteristics of Various Ground Vibrations

770. According to soil characteristics and scientific literature, the PPV=5 Limit (green line)
can be set at 40 m, and PPV = 15 mm/s at 20-25 m., those values are in accordance with other
tables available in the scientific community.
771. Surface blasting (trenching and demolition) - In case of blasting activities of granitic
rocks, the below table, (Courtesy of TERROCK Consult. Engineers. Blasting-Vibration
Course, modified for editing purposes), provides a useful guide for the calculation of the effects
of blasting of rock walls in terms of PPV, Distance and Charge. The safe area, below 5 mm/s,
is contained in the green triangle.)
Figure 104: Vibration Estimation for Granite Quarries
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772. Calculations have been also done using the EDUMINING Interactive software Blasting
Safety - Peak Particle Velocity Thresholds which allow to calculate PPV or distances/level of
damages by the insertion of several blasting parameters (indicated in the figures by the red
dots).
773. According to the above analysis a conservative safety distance of 60 m should be
considered for PPV = 5 mms and about 15 to 20 m for PPV= 15 mm/s.
774. Trenching by mechanical excavation - As seen in the discussion about the tunnelling
by mechanical excavation, the effects of hammering are propagating with an angle of about
30-45° respect to the direction of the alignment of the hammer.
775. In this case the propagation of vibrations mainly occurs along the forward direction,
with a minimal component of backward ground roll but a large part of energy is backscattered
in form of noise.
776. When hammering is selected as demolition technique the rock is in general affected by
unconformities of strata/layering which are used as mobilization planes.
777. For this reason there is a certain attenuation of the energy if compared with propagation
in competent rock. If the energy of the hammer and the rate of energization are known there
are also empiric formula to calculate the transmitted energy. In general these calculations
always fits with the provided tables which constitute the base for the evaluation of energy
propagation. Once more the presence of overburden and the type of foundations play a
important role for the final effects on the buildings.
778. Findings - The modeling has analyzed the vibration induced by the excavation,
tunneling and trenching activities, its propagation inside the hard rock formation and the
attenuation provided by the cushion of alterated/weathered rock and arable/vegetal soil. In
addition to that the type of foundations of the buildings, shallow and small, will determine an
additional damping factor which is not calculated in the model.
779. Isolines of different colors per type of activity and means of excavation, have been
drawn by calculation of the interference at the surface with radial surfaces representing the
wave propagation (propagation of vibrations). The propagation for Tunnel Blasting can be
represented by a cylinder (formed by the sequence of wave front) set along the tunnel axis to
which represents shock waves during the advancement of the tunnel. Each radial plane inside
the cylinder has a sequence of parallel (but not equidistant- due to the exponential attenuation)
isolines representing different levels of PPV. For that we should imagine a horizontal cylinder
having a radius of more than 100 m representing the distribution of PPV with the PPV =5 mm/s
occurring at 100 m from the axe of the cylinder (the blasting point). The intersection of the
surface morphology with the cylinder at 100m generates the isolines of PPV 5mm; whereas
the PPV=15 mm/s are generated by a cylinder with radius of 60m.
780. The same could be represented for piling, but using a vertical cylinder, which
represents the wave propagation, having a diameter of 40 m with the limit of 5 mms PPV
located at 40 m from insertion point .Where applicable, the attenuation factor of the surface
soil has been applied and in this case the isolines gets closer to the point of energization.
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Figure 105: Distribution of PPV Limit of 5 mm/s
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Figure 106: Distribution of PPV Limit of 5 mm/s
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Figure 107: Distribution of PPV Limit of 5 mm/s
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Figure 108: Distribution of PPV Limit of 5 mm/s
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Figure 109: Distribution of PPV Limit of 5 mm/s
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Figure 110: Distribution of PPV Limit of 5 mm/s
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Figure 111: Distribution of PPV Limit of 5 mm/s
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Figure 112: Distribution of PPV Limit of 5 mm/s
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These two properties will be
considered for expropriation

Figure 113: Distribution of PPV Limit of 5 mm/s
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These three properties will
be considered for
expropriation

Figure 114: Distribution of PPV Limit of 5 mm/s
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Figure 115: Distribution of PPV Limit of 5 mm/s
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Figure 116: Distribution of PPV Limit of 5 mm/s
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Figure 117: Distribution of PPV Limit of 5 mm/s
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Figure 118: Distribution of PPV Limit of 5 mm/s
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Figure 119: Distribution of PPV Limit of 5 mm/s
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Figure 120: Distribution of PPV Limit of 5 mm/s
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Figure 121: Distribution of PPV Limit of 5 mm/s
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