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F.  Environmental Impacts and Mitigation Measures 
F.1 Introduction 
 
823. 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. 

F.2 Impact Assessment Methodology 
 
824. 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. This methodology follows the same format as two 
recently prepared ADB funded Category A EIAs in Georgia (Batumi Bypass and Khevi – Ubisa). 

F.2.1  Identification of Significant Environmental Aspects 
 
825. 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� 
 
826. Magnitude is determined from quantitative or qualitative evaluation of a number of 
criteria including: 
(i) Sensitivity of existing or reasonably foreseeable future receptors.  
(ii) 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.� 

(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 

 
827. 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 
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(national or international extent). They also may vary depending on the component being 
considered. 
828. 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. 
829. 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. 
830. The characteristics are outlined in the table below. 

Table 95: Characteristics Used to Describe Impact 
Characteristic Sub-components Terms Used to Describe the Impact 

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

Nature  Biophysical, social, cultural, health or 
economic 

Direct, indirect or cumulative or induced 

Phase of the Project  Construction and operation.  

Magnitude Sensitivity of Receptor High, medium or low capacity to 
accommodate change 

High, medium or low conservation 
importance 

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 or internationally 
important 

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 
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Characteristic Sub-components Terms Used to Describe the Impact 

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 specific 
natural or Project related circumstances 
occur) 

 

F.2.2  Impact Significance Rating 
 
831. 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 96 and described as follows: 

(i) Part A: Define impact consequence using the three primary impact 
characteristics of magnitude, spatial scale and duration.  

(ii) Part B: Use the matrix to determine a rating for impact consequence based on 
the definitions identified in Part A; and  

(iii) 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.  

 
832. Using the matrix, the significance of each described impact is rated. 
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Table 96: Method for Rating Significance 

 
 

PART A: DEFINING CONSEQUENCE IN TERMS OF MAGNITUDE, DURATION AND SPATIAL SCALE 
 
Definition Criteria 
MAGNITUDE  Negative Positive 

Major • 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 

• 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 
 

Moderate • 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 

• Some receptors affected� 
• Receptors likely to experience some 

improvement in their situation  
• Relevant positive thresholds occasionally 

exceeded 
 

Minor • 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 

• 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 
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TIMEFRAME   Duration of Continuous Aspects Frequency of Intermittent Aspects 
Short term / low 
frequency 

• Less than 4 years from onset of impact • Occurs less than once a year 

Medium term / medium 
frequency 

• More than 4 years from onset of impact up to 
end of life of project (approximately 30 years) 

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

Long term / high 
frequency 

• Impact is experienced during and beyond the 
life of the project (greater than 30 years) 

• Occurs more than 10 times a year 

SPATIAL SCALE  Biophysical Socio-economic 
Small • Within the defined ‘Project area’ • Within the defined ‘Project area 
Intermediate • Within the district in which is the facilities are 

located 
• Within the municipality in which the activity 

occurs 
Extensive • Beyond the district in which the facilities are 

located 
• Beyond the municipality in which the activity 

occurs 
 

PART B: DETERMINING CONSEQUENCE RATING 
MAGNITUDE TIMEFRAME SPATIAL SCALE 
  Small Intermediate Extensive 
Minor Short term / low frequency Low Low Medium 

Medium term / medium frequency Low Low Medium 
Long term / high frequency Medium Medium Medium 

 
Moderate Short term / low frequency Low Medium Medium 

Medium term / medium frequency Medium Medium High 
Long term / high frequency Medium High High 

 
Major Short term / low frequency Medium Medium High 

Medium term / medium frequency Medium Medium High 
Long term / high frequency High High High 

PART C: DETERMINING SIGNIFICANCE RATING 
 CONSEQUENCE 

Low Medium High 
PROBABILITY (of exposure to impacts) Definite Low Medium High 

Possible Low Medium High 
Unlikely Low Low Medium 
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F.3 Mitigation, Management and Good Practice Measures 
 
833. 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. 

F.4 Mitigation Hierarchy 
 
834. 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.  

F.5 Physical Resources 

F.5.1 Air quality 
 
Potential Air Quality Impacts 
 
835. The following table summarizes the key potential air quality impacts and indicates 
potential impact significance using the methodology outlined in Section F.2. 

Table 97: Impact Screening – Air Quality 
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C Dust from 
stationary sources 

Nearby 
communities 

L M M M MOD H/F SMALL MED DEF M 

C Exhaust Emissions 
from construction 
vehicles and 
generators 

Nearby 
communities 

L L L M MIN H/F SMALL MED DEF M 

C Dust from the 
movement of 
vehicles, 
stockpiles, etc.  

Nearby 
communities / 
Agric. Crops 

L M M M MOD H/F SMALL MED DEF M 

O Vehicle Emissions 
from traffic using 
the road. 

Nearby 
communities 

L M M M MOD LT SMALL MED DEF M 

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 
Cells shaded in blue are positive impacts.  
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836. These key potential impacts and other minor impacts are described in more detail 
below. 
Pre-construction & Construction Phase 
837. Deterioration of air quality during pre-construction and construction works can be due 
to the following: 

• Dust emissions during earthwork and from stockpiles;  

• Dust from loading, transportation and unloading of soil and other friable materials;  

• Dust from the demolition of the houses subject to acquisition; 

• Emissions from operation of construction machinery, asphalt plant, concrete batching 
plant, etc.; 

• Dust and emissions from onsite and offsite traffic, vehicles moving across unpaved or 
dusty surfaces.  

838. 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 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) Impacts to businesses. Bee keeping is noted as one of the economic activities within the 
Project area. Dust could impact upon this activity if sources of dust are not adequately 
controlled or construction facilities are incorrectly sited.  

(vi) 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.  

 
839. Potential impacts will be particularly notable in the sections running close to the 
residential areas such as Kvesheti, Arakveti, Zakatkari, Gomurni, Benian-Begoni, Tskere and 
Kobi.  
840. It is very difficult to accurately quantify dust emissions arising from construction 
activities. It is thus not possible to easily predict changes to levels of dust or PM10/PM2.5 
concentrations. The amounts of vehicle-emitted pollutants will depend on the technical 
condition of the Contractors vehicles, fuel quality and travel speed. Older vehicles usually have 
lower fuel consumption efficiency and cause higher emissions of combustion by-products. 
Increasing speed of the vehicle demands higher fuel supply and therefore results in larger 
amounts of emitted pollutants. Keeping that in mind attention should be paid to the age and 
status of technical maintenance of vehicles/machinery used by contractor during construction. 
Where feasible, preference shall be given to electric equipment.  
841. As mentioned earlier there are no industrial sources of air pollution in the area except 
for the traffic along the existing road and an asphalt plant near Kobi.  
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842. The scale of dust and exhaust emissions related impacts will depend on the prevailing 
wind direction in the Project area, traffic speed and the status of technical maintenance of the 
vehicles/machinery and organization of works.  
843. It should also be considered that location of the camp and laydown sites (including 
topsoil, spoil disposal areas) is not yet known. The location, layout and technical parameters 
will be defined by the Contractor. Several areas have been proposed by the Design team for 
spoil disposal (see Section B.5.7). The final locations of the temporary (camp, laydown areas) 
and permanent (spoil disposal) sites will be specified by the Contractor with consideration of 
the recommendations provided in the EIA. Locations will be agreed with MoEPA and approved 
by the Lenders. The location of the spoil disposal sites will be subject to separate assessment 
(Spoil Disposal Plan – Appendix F) that will require review and approval from RD, the 
Engineer, ADB and EBRD in advance of any works. The Contractor will also be responsible 
for preparing a brief environmental assessment for each spoil disposal site to be submitted to 
MoEPA.  
Operational Phase 
The main source of air pollution during the operational phase will be vehicles moving on the 
highway. The main pollutants are: Carbon Monoxide (CO); Nitrogen Dioxide (NO2); Sulfur 
Dioxide (SO2), and particulate matter (PM). 
844. An assessment of impact on air quality during operation of the highway was carried 
out using software referred to in the text below. Traffic data provided by the ADB was used as 
a basis for calculation. The model included the effects of emissions from the tunnel portals.  
 
845. Qualitative and quantitative characteristics of emissions were calculated using the 
software ‘Магистраль-город’, версия 3.0, Copyright ©1997-2013 ФИРМА «ИНТЕГРАЛ»’. 
Dispersion of emitted matter was modelled software УПРЗА «ЭКОЛОГ», version 4.50, 
Copyright © 1990-2018 ФИРМА «ИНТЕГРАЛ». Full details of the software can be found in 
Appendix Q.  
846. Modelling dispersion mapping is provided by Appendix D.  
847. The model shows results using the national one time maximum threshold averaging 
periods (in light blue) and IFC air quality guideline limit averaging periods (in pink). The model 
shows that emissions of the pollutants listed above are within allowable national limits with the 
exception of one reading of NO2 in Kobi in 2043. The model also shows that air emissions are 
well below IFC limits for NO2, PM2.5 and SO2. 
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Table 98. Air quality modeling results in selected locations  
# Coordinates Substance Georgian Standards IFC Standards 

Code Name 
National 
Limit 
 (one 
time 
max. 
threshol
d) 

Baseline 2024 2030 2043 IFC 
guidelin
es 
(averagi
ng 
period 
24 hrs) 

Baseline 2024 2030 2043 

1 464085.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) 
NO2 

200 24 34 58 92 
200* 

3 5 8 13 

4697141.00 
m N 304 Nitrogen (II) monoxide  NO 400 4 5 9 15 

n/a 
-  -   - -  

  328 PM2.5 PM2.5 150 0.6 0.8 1 2 
25 

0.1 0.1 0.2 0.3 

  330 Sulphur dioxide SO2 500 0.2 0.2 0.4 0.6 
20 

0.02 0.03 0.1 0.1 

  337 Carbone monoxide CO 5000 29 43 74 115 
n/a 

 -  -  - -  

2 463547.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 20 27 47 74 
200* 

3 4 7 12 

4697329.00 
m N 304 Nitrogen (II) monoxide  NO 400 3 4 8 12 

n/a 
 - -   - -  

  328 PM2.5 PM2.5 150 0.5 0.7 1 2 
25 

0.1 0.1 0.2 0.3 

  330 Sulphur dioxide SO2 500 0.1 0.2 0.3 0.5 
20 

0.02 0.03 0.1 0.1 

  337 Carbone monoxide CO 5000 24 34 59 93 
n/a 

 -  - -  -  

3 463175.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 52 71 125 195 
200* 

4 5 9 15 

4697397.00 
m N 304 Nitrogen (II) monoxide  NO 400 8 12 20 32 

n/a 
 -  -  -  - 

  328 PM2.5 PM2.5 150 1 2 3 5 
25 

0.1 0.1 0.2 0.4 
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# Coordinates Substance Georgian Standards IFC Standards 
Code Name 

National 
Limit 
 (one 
time 
max. 
threshol
d) 

Baseline 2024 2030 2043 IFC 
guidelin
es 
(averagi
ng 
period 
24 hrs) 

Baseline 2024 2030 2043 

  330 Sulphur dioxide SO2 500 0.3 0.5 0.9 1 
20 

0.02 0.03 0.1 0.1 

  337 Carbone monoxide CO 5000 62 91 156 245 
n/a 

- -  -   - 

4 462978.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 21 29 50 79 
200* 

2 3 5 7 

4697522.00 
m N 304 Nitrogen (II) monoxide  NO 400 3 5 8 13 

n/a 
 - -   -  - 

  328 PM2.5 PM2.5 150 0.5 0.7 1 2 
25 

0.1 0.1 0.1 0.2 

  330 Sulphur dioxide SO2 500 0.1 0.2 0.3 0.5 
20 

0.01 0.02 0.03 0.05 

  337 Carbone monoxide CO 5000 25 36 63 99 
n/a 

 -  -  -  - 

5 
 

462686.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 49 68 112 186 
200* 

5 7 10 18 

4696946.00 
m N 304 Nitrogen (II) monoxide  NO 400 8 11 18 30 

n/a 
 - -   -  - 

  328 PM2.5 PM2.5 150 1 2 3 5 
25 

0.1 0.2 0.3 0.5 

  330 Sulphur dioxide SO2 500 0.3 0.5 0.8 1 
20 

0.03 0.1 0.1 0.1 

  337 Carbone monoxide CO 5000 59 86 141 233 
n/a 

 - -  -  -  

6 462486.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 45 62 103 170 
200* 

5 7 12 19 

4696910.00 
m N 304 Nitrogen (II) monoxide  NO 400 7 10 17 28 

n/a 
 -  -  - -  
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# Coordinates Substance Georgian Standards IFC Standards 
Code Name 

National 
Limit 
 (one 
time 
max. 
threshol
d) 

Baseline 2024 2030 2043 IFC 
guidelin
es 
(averagi
ng 
period 
24 hrs) 

Baseline 2024 2030 2043 

  328 PM2.5 PM2.5 150 1 2 3 4 
25 

0.1 0.2 0.3 0.5 

  330 Sulphur dioxide SO2 500 0.3 0.4 0.7 1 
20 

0.03 0.1 0.1 0.1 

  337 Carbone monoxide CO 5000 54 79 129 213 
n/a 

 -  -  -  - 

7 461634.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 52 72 124 196 
200* 

4 6 11 17 

4697071.00 
m N 304 Nitrogen (II) monoxide  NO 400 8 12 20 32 

n/a 
 - -  -  -  

  328 PM2.5 PM2.5 150 1 2 3 5 
25 

0.1 0.2 0.3 0.4 

  330 Sulphur dioxide SO2 500 0.4 0.4 0.9 1 
20 

0.03 0.04 0.1 0.1 

  337 Carbone monoxide CO 5000 63 91 156 246 
n/a 

 - -   - -  

8 460985.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 25 34 59 94 
200* 

1 2 3 5 

4697161.00 
m N 304 Nitrogen (II) monoxide  NO 400 4 6 10 15 

n/a 
 - -   - -  

  328 PM2.5 PM2.5 150 0.6 0.9 1 2 
25 

0.03 0.04 0.07 0.11 

  330 Sulphur dioxide SO2 500 0.2 0.2 0.4 0.6 
20 

0.01 0.01 0.02 0.03 

  337 Carbone monoxide CO 5000 30 43 74 117 
n/a 

 - -  -  -  

9 462353.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 21 29 50 79 
200* 

2 2 4 7 
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# Coordinates Substance Georgian Standards IFC Standards 
Code Name 

National 
Limit 
 (one 
time 
max. 
threshol
d) 

Baseline 2024 2030 2043 IFC 
guidelin
es 
(averagi
ng 
period 
24 hrs) 

Baseline 2024 2030 2043 

4698075.00 
m N 304 Nitrogen (II) monoxide  NO 400 3 5 8 13 

n/a 
 -  - -   - 

  328 PM2.5 PM2.5 150 0.5 0.7 1 2 
25 

0.05 0.06 0.10 0.17 

  330 Sulphur dioxide SO2 500 0.1 0.2 0.3 0.5 
20 

0.01 0.02 0.03 0.05 

  337 Carbone monoxide CO 5000 25 37 63 99 
n/a 

 - -  -  -  

10 460744.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 50 70 122 192 
200* 

4 6 10 16 

4698884.00 
m N 304 Nitrogen (II) monoxide  NO 400 8 11 20 31 

n/a 
 -  - -  -  

  328 PM2.5 PM2.5 150 1 2 3 5 
25 

0.11 0.14 0.25 0.40 

  330 Sulphur dioxide SO2 500 0.3 0.5 0.8 1 
20 

0.03 0.04 0.07 0.11 

  337 Carbone monoxide CO 5000 61 89 153 240 
n/a 

-  -   -  - 

11 461374.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 19 26 46 71 
200* 

2 3 5 8 

4700520.00 
m N 304 Nitrogen (II) monoxide  NO 400 3 4 7 12 

n/a 
 -  - -  -  

  328 PM2.5 PM2.5 150 0.5 0.6 1 2 
25 

0.06 0.07 0.13 0.20 

  330 Sulphur dioxide SO2 500 0.1 0.2 0.3 0.5 
20 

0.02 0.02 0.04 0.06 

  337 Carbone monoxide CO 5000 23 33 57 89 
n/a 

 -  - -   - 
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# Coordinates Substance Georgian Standards IFC Standards 
Code Name 

National 
Limit 
 (one 
time 
max. 
threshol
d) 

Baseline 2024 2030 2043 IFC 
guidelin
es 
(averagi
ng 
period 
24 hrs) 

Baseline 2024 2030 2043 

12 461412.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 23 31 54 85 
200* 

3 4 7 11 

4701266.00 
m N 304 Nitrogen (II) monoxide  NO 400 4 5 9 14 

n/a 
 -  - -  -  

  328 PM2.5 PM2.5 150 0.6 0.8 1 2 
25 

0.08 0.1 0.18 0.28 

  330 Sulphur dioxide SO2 500 0.2 0.2 0.4 0.6 
20 

0.02 0.03 0.05 0.08 

  337 Carbone monoxide CO 5000 27 39 68 106 
n/a 

-  -   - -  

13 461516.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 33 46 80 125 
200* 

4 5 9 14 

4701889.00 
m N 304 Nitrogen (II) monoxide  NO 400 5 7 13 20 

n/a 
 -  -  - -  

  328 PM2.5 PM2.5 150 0.9 1 2 3 
25 

0.09 0.12 0.22 0.34 

  330 Sulphur dioxide SO2 500 0.2 0.3 0.6 0.9 
20 

0.02 0.03 0.06 0.09 

  337 Carbone monoxide CO 5000 40 58 101 157 
n/a 

 -  -  -  - 

14 461255.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 16 22 38 59 
200* 

1 2 3 5 

4702458.00 
m N 304 Nitrogen (II) monoxide  NO 400 3 4 6 10 

n/a 
 - -  -  -  

  328 PM2.5 PM2.5 150 0.4 0.5 0.9 1 
25 

0.03 0.04 0.08 0.12 

  330 Sulphur dioxide SO2 500 0.1 0.2 0.3 0.4 
20 

0.01 0.01 0.02 0.03 
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# Coordinates Substance Georgian Standards IFC Standards 
Code Name 

National 
Limit 
 (one 
time 
max. 
threshol
d) 

Baseline 2024 2030 2043 IFC 
guidelin
es 
(averagi
ng 
period 
24 hrs) 

Baseline 2024 2030 2043 

  337 Carbone monoxide CO 5000 19 27 47 74 
n/a 

 -  - -  -  

15 461785.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 34 47 81 128 
200* 

1 2 3 5 

4703188.00 
m N 304 Nitrogen (II) monoxide  NO 400 5 8 13 21 

n/a 
-  -   - -  

  328 PM2.5 PM2.5 150 0.9 1 2 3 
25 

0.03 0.04 0.07 0.12 

  330 Sulphur dioxide SO2 500 0.2 0.3 0.6 0.9 
20 

0.01 0.01 0.02 0.03 

  337 Carbone monoxide CO 5000 41 59 102 160 
n/a 

 -  - -  -  

16 459928.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 55 76 133 208 
200* 

3 5 8 12 

4712084.00 
m N 304 Nitrogen (II) monoxide  NO 400 9 12 22 34 

n/a 
 - -  -   - 

  328 PM2.5 PM2.5 150 1 2 3 5 
25 

0.09 0.11 0.20 0.31 

  330 Sulphur dioxide SO2 500 0.4 0.5 0.9 1 
20 

0.02 0.03 0.05 0.09 

  337 Carbone monoxide CO 5000 66 99 167 261 
n/a 

 -  - -   - 

17 459879.00 m 
E 301 Nitrogen dioxide (Nitrogen 

(IV) oxide) NO2 200 47 65 113 173 
200* 

4 5 10 15 

4712103.00 
m N 304 Nitrogen (II) monoxide  NO 400 8 11 18 29 

n/a 
 -  -  -  - 

  328 PM2.5 PM2.5 150 1 2 3 4 
25 

0.10 0.14 0.24 0.38 



 
Environmental Impact Assessment for the Kvesheti-Kobi Road Section  
 

 
 

309 

# Coordinates Substance Georgian Standards IFC Standards 
Code Name 

National 
Limit 
 (one 
time 
max. 
threshol
d) 

Baseline 2024 2030 2043 IFC 
guidelin
es 
(averagi
ng 
period 
24 hrs) 

Baseline 2024 2030 2043 

  330 Sulphur dioxide SO2 500 0.3 0.5 0.8 1 
20 

0.03 0.04 0.07 0.10 

  337 Carbone monoxide CO 5000 57 85 142 223 
n/a 

-  -  -    

* averaging period 1 hour 
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Management & Mitigation Actions 
 
Planning 
 
848. The Contractor will develop an Air Quality Management Plan. The plan shall provide 
details of mitigation measures, specific location and schedule where such measures shall be 
implemented to minimize impacts to sensitive receptors due to the presence of the camp, 
construction works, sourcing and transport of construction materials, and other project-related 
activities. Prior to commencement of works likely emissions from rock crushers, concrete 
production facilities and other emissions generating facilities must be calculated and agreed 
with the MoEPA. A separate plan/schedule for air quality control in the tunnel must be provided 
as part of the Contractors Tunnel OHS Plan.  
849. In addition, to help manage impacts to air quality the Contractor shall also prepare, as 
part of his SEMP: 

• Traffic Management Plan. 

• Occupational and Community Health and Safety Plan. 

• Emergency Response Plan. 

850. During the construction phase of the Project, the Contractor will also be responsible 
for preparing method statements for: 

• Temporary Road Method Statement. 

• Temporary Storage Area Method Statement. 

• Temporary River Crossing Method Statement. 

851. These method statements will include sections relating to the management of air 
quality, including dust control. The method statements shall be reviewed by the Contractors 
ECoW before submittal to the Engineer and RD for review and approval. All method 
statements must be prepared and approved before any works can start in the planned areas. 
The method statements shall also include a record of consultations undertaken with 
neighboring land users and road users including their agreements for the use of these areas, 
roads.  
Pre-construction / Construction Phase 
 
852. In order to avoid or mitigate impact works the Contractor shall: 

• Strictly implement approved Air Quality Management Plan.  
• Obtaining environmental impact permit for asphalt plant (if planned to run own facility); 
• Ensure that no construction camp, batching plant, asphalt plans or rock crushing plant is 

located within 1km of any residential property and not within 2 km of any nationally 
or internationally designated site. 

• Ensure proper state of maintenance of buildings, machinery and vehicles to minimize 
exhaust emissions. Smoke emitting vehicles and equipment shall not be allowed and shall 
be repaired or removed from the project. 

• Undertake immediate repairs of any malfunctioning construction vehicles and equipment. 
• Use construction equipment and vehicles that meet national emission standards. 
• Wherever possible, use electrically-powered equipment rather than gas or diesel-powered 

equipment. 
• Give priority to fuel efficient machinery. 
• Ensure that all diesel and petrol running machinery use equipped with catalytic convertors.  
• Position any stationary emission sources (e.g., portable diesel generators, compressors, 

etc.) as far as is practical from sensitive receptors.  
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• Locate support facilities and spoil disposal sites so to reduce trip numbers and distance – 
as far as feasible. 

• Provide truck-washing facilities at tunnel portal and bridge construction sites to prevent 
truck-out of mud and dust. Above ground option is deemed to be the priority. 

• Rock crushing plant equipment shall be fitted with water sprinklers that will run 
continuously while the plant is operational.  

• If the sprinklers stop working, the plant shall also cease operation until the sprinklers are 
functioning. 

• Water run-off from the sprinkler system shall not discharge directly to surface water 
courses without first passing through a silt trap or any other suitable device to prevent 
siltation of surface waters. 

• 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: 

• Regardless of the size or type of vehicle, owners / operators should implement the 
manufacturer recommended engine maintenance programs. 

• Drivers should be instructed on a routine basis by the Contractors Health and Safety 
Specialists 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. 

• Implement a regular vehicle maintenance and repair program. 
• Conveyor belts (e.g. at batching plants and rock crushing plants) shall be fitted with wind-

boards, and conveyor transfer points and hopper discharge areas shall be enclosed to 
minimize dust emission.  

• All trucks used for transporting materials to and from the site will be covered with canvas 
tarpaulins. 

• Carry out watering for dust control at least three times a day: in the morning, at noon, and 
in the afternoon during dry weather with temperatures of over 25°, or in windy weather. 
Avoid overwatering as this may make the surrounding muddy. 

• Earthwork operation to be suspended when the wind speed exceeds 20 km/h in areas 
within 500 m of any community. 

• Provide vegetation planting along roadsides to limit air quality impacts. 
 

Operational Phase 
853. As noted above, the Air Quality Model predicts that air quality during the operational 
phase of the Project will be below national limits (with the exception of one location in 2043 
where levels of NO2 may be elevated above national standards) and below IFC limits for NO2, 
PM2.5 and SO2.  
854. Notwithstanding the above,  it is recommended to plant a vegetation barrier along the 
road (in particular in the sensitive areas such as settlements). Roadside vegetation can help 
reduce air pollutant concentrations near roads. The presence of a barrier leads to an increase 
in vertical mixing, resulting in lower behind-barrier concentrations at the ground level. Studies 
of potential for enhanced capture of PM by vegetation have shown decreases in 
concentrations of ultrafine and coarse PM, with limited reductions measured for PM2.5 mass. 
134 Eventually the vegetation barrier could also help reduce noise limits in residential areas.  
855. Mitigation measures suggested for construction stage should also apply to road 
maintenance works (the measures should be relevant to the type of activity and the scale of 
impact). This will include proper maintenance of tunnel ventilation system. 
Residual Impacts 
 

                                                
134 For reference - see  Baldauf, R.W et al, Can Roadway Design be Used to Mitigate Air Quality Impacts 
from Traffic?; EM August 2009. 
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Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual Impact 
Significance after 
Mitigation 

Construction Phase 
Medium A number of mitigation and management measures 

are proposed for air quality. In addition, the measures 
outlined in other sections of this report relating to 
access roads, camps, plant, etc. shall also reduce the 
potential for air quality impacts occurring. As such, if 
the mitigation measures suggested are implemented 
as per the EMP, the residual impacts of the Project 
construction phase will be minor. 

Minor 

Operational Phase 
Medium No significant degradation of air quality is anticipated 

in the operational phase of the Project in most of the 
Project area. However, as traffic levels increase levels 
of NO2 are anticipated to rise in the Kobi area, 
potentially above allowable national limits in 20 years 
time. However, by 2043 it is fully expected that the 
vehicle emissions will be lower than today’s levels and 
as such these elevated levels of NO2 may not be 
realized in the long term. 

Low / Medium 

F.5.2 Climate Change 
 
856. The following table summarizes the key potential climate change impacts and indicates 
potential impact significance using the methodology outlined in Section F.2. 

Table 99: Impact Screening – Climate Change 
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C Greenhouse gas 
emissions 

Global 
community 

L M M - MOD ST SMALL LOW DEF L 

O Greenhouse gas 
emissions 

Global 
community 

L M M - MOD LT SMALL MED DEF M 

O Changes in 
precipitation and 
temperature 

Project 
infrastructure 

L M L - MIN LT SMALL MED PO
SS 

M 

O Extreme weather 
events 

Project 
infrastructure 

L M L - MIN LT SMALL MED PO
SS 

M 

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 
Cells shaded in blue are positive impacts.  
 
857. These potential impacts are described in more detail below.  
Potential Impacts Caused by the Project 
 
858. Greenhouse Gas (GHGs) Emissions – The Greenhouse Gas (GHG) emissions 
resulting from road construction have been estimated to be 1.07 ktCO2/km for a 13m wide 
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road.135 Given a road length of 22.7 km, this would result in 24,289 tCO2 of GHG emissions 
for construction.   
859. GHG emissions from traffic using the road have been calculated using the traffic 
forecasts presented in Section B.7. The existing road traffic is estimated to generate around 
38 tons of CO2 per day, or 13,870 tons of CO2 per annum. Traffic in 2043 (20 years after start 
of operational period) are estimated to generate 37,000 tons of CO2 per annum. However, this 
figure could reduce dramatically over the coming years as the performance of cars improve.  
Potential Impacts Upon the Project 
 
860. The transport sector is vulnerable to changes in climate variables, expected changes 
in the frequency and intensity of extreme weather events, and increased sea level. The 
following are a few examples of the potential effects: 

• Changes in temperature—both a gradual increase in temperature and an increase in 
extreme temperatures—are likely to impact road pavements (for example, heat-
induced heaving and buckling of joints). Changes in temperature will also impact the 
behavior of permafrost and thus the infrastructure lying on permafrost. 

• Changes in precipitation and water levels will impact road foundations. 
• Extreme weather events such as stronger and/or more frequent storms will affect the 

capacity of drainage and overflow systems to deal with stronger or faster velocity of 
water flows. 

• Stronger or faster velocity of water flows will also impact bridge foundations. 
• Increased wind loads and storm strengths will impact long span bridges, especially 

suspension and cable-stayed bridges. 
• High levels of precipitation may threaten embankment stability. 
• Increase in scouring of roads, bridges, and support structures. 136 

 
Management Actions 
 
861. Most climate change impacts are projected to occur slowly over a long period of time 
and as such providing mitigation measure for topics such climate change impacts on 
pavement design need to be taken over time and cannot be determined in a study like this. 
Notwithstanding the above a number of simple measures can be taken to ensure that in the 
short term that extreme precipitation events do not result in significant impacts to the Project, 
they include: 

• Increase ditch and culvert capacity; 
• Maintain positive cross slope to facilitate flow of water from surface; 
• Increase resistance to rutting; 
• Reduce splashing/spray through porous surface mixtures; 
• More frequent use of elevated pavement section; 
• Improve visibility and pavement marking demarcation; and 
• Ensure that all embankments are seeded to help increase stability. 
 
Residual Impacts 
 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual 
Impact 
Significance 
after Mitigation 

Construction Phase 

                                                
135 Methodology based on IEA ETSAP – Technology Brief T14 –August 2011 
136 Climate Proofing ADB Investment in the Transport Sector. ADB, 2014.  
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Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual 
Impact 
Significance 
after Mitigation 

Low Levels of GHGs emitted during the construction phase are 
not considered to significantly impact regional or global 
GHG levels. No significant residual impacts are therefore  
anticipated during the construction phase.  

Minor 

Operational Phase 
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.  

Low / Medium 

 

F.5.3 Soils 
 
Potential Impacts 
 
862. The following table summarizes the key potential impacts to soils and indicates 
potential impact significance using the methodology outlined in Section F.2. 

Table 100: Impact Screening - Soils 
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C Soil erosion on 
unstable slopes 
caused by poor 
construction works. 

Nearby 
communities / 
Water bodies 

L M M - MOD M/F SMALL MED PO
SS 

M 

C Soil contamination 
via spills and leaks 
of hazardous 
liquids from 
construction 
camps. 

Soil / Water 
bodies / 
Ground water 

L M L M MOD M/F SMALL MED DEF M 

C Loss of Topsoil Nearby 
communities / 
Terrestrial 
wildlife 

L M M - MOD MT SMALL MED DEF M 

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

Nearby 
communities / 
Water bodies 

L M M - MOD MT SMALL MED PO
SS 

M 

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 
Cells shaded in blue are positive impacts.  
 
863. These key potential impacts and other minor impacts are described in more detail 
below. 
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Pre-construction / Construction Phase 
 
864. Pre-construction and construction stage impact on the soil will mainly relate to 
organizing and operating the camps/machinery stationing and operation grounds; fuel/oil spills 
from vehicles; fuel storage (if available on the camp site/building ground); project related traffic  
and erosion due to modification of the natural conditions.  
865. Potential impacts to soils on pre-construction and construction stages include: 

• Damage and/or loss of topsoil – the impact may occur in case the topsoil is not removed; 
mixed with subsoil and/or other material during and after removal. Impact on topsoil 
outside the boundaries of the RoW may also happen – the topsoil not subject to removal 
may be compacted by heavy vehicles, scattered during transportation to temporary 
stockpiling site as well as lost by wind and water erosion when in stockpiles. The quality 
of topsoil may deteriorate if the stockpiles are not managed properly.   

• 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. Erosion may also occur in the section of tunnel 
water discharge into the river.  

• Special borrow pits for materials to build the embankments are initially not foreseen, 
because the potential reserves from the cuttings and tunnels satisfy the necessary 
amounts for creating the embankments. However, if they are required, they will need to 
follow the requirements set out in Appendix C.  

• Induced changes in the Project Area leading to commercial development are conceivable, 
thereby decreasing soil availability for agricultural purposes. 

• 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 as well as poorly managed waste (solid and liquid waste streams) 
in the camps. 

866. Some mitigation measures are already considered in the design. These are – 
transversal and longitudinal drainage systems along the alignment, tunnel drainage and bridge 
water collection/drainage and treatment systems allowing to avoid pollution and erosion of 
soil. According to design cuts slopes will be protected (anchored concrete walls, rock walls, 
etc.) from erosion. The Contractor will be responsible to ensure safe discharge of tunnel water 
(according to Tunnel Water Management Plan, approved by RD and Engineer). 
Operational Phase 
867. Potential impacts to soils during operation include:  

• Soil pollution by heavy metals in a narrow band on either side of the road. Pollutants settling 
in soil within the RoW may impair vegetation growth and increase the risk of erosion.  

• Erosion and flooding caused by blockage of the drainage system.  

• Pollution with ice breaking salt. Use of ice breaking salt may lead to increase of sodium and 
chlorine ions in surface runoff and, respectively, in the soils. This will affect ion exchange 
process, reduce water permeability and aeration ability and leads to increase of alkalinity.  

• Pollution with litter along the road and in the rest areas. 
Management & Mitigation Actions 
 
Planning 
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868. Before the commencement of construction works, land directly affected by the Project 
will be acquired by the RD according to the Land Acquisition and Resettlement Plan 
(LARP). 
869. The Contractor shall prepare, as part of his SEMP, a Topsoil Management Plan. The 
plan shall describe topsoil stripping procedures and rules, topsoil stripping depth and volumes, 
topsoil stripping supervision, transportation and stockpiling requirements, stockpile location, 
topsoil stockpile design, stockpile management, erosion hazard and erosion control, runoff 
drainage/diversion, soil protection measures at the storage area, maintenance of the stockpile 
and topsoil application procedure. 
870. The Contractor, as part of his SEMP shall prepare a Recultivation/Land Restoration 
Plan. This plan will be implemented in combination with the Topsoil Management Plan. 
871. In addition, the Contractor shall prepare a Spill Management Plan. The plan shall 
provide details of procedures, responsibilities, resources, documentation and reporting 
requirements, training provisions for relevant staff, etc. to avoid spills of hazardous substances 
and to effectively respond to such incidents. Recommendations provided in the EIA must be 
considered. 
872. Other plans, prepared as part of the SEMP which will help reduce impacts to soils 
include: 

• Construction Camp Management Plan. 

• Spoil Disposal Plan. 

• Waste Management Plan. 
873. During the construction phase of the Project, the Contractor will also be responsible 
for preparing method statements for: 

• Temporary Road Method Statement. 

• Temporary Storage Area Method Statement. 

• Temporary River Crossing Method Statement. 

874. These method statements will include sections relating to the protection of soils and 
management of soil erosion in these areas. The method statements shall be submitted to the 
Engineer and RD for review and approval. All method statements must be prepared and 
approved before any works can start in the planned areas. The method statements shall also 
include a record of consultations undertaken with neighboring land users and road users 
including their agreements for the use of these areas, roads. The method statement shall also 
clearing illustrate the conditions of the site prior to its clearing and use, so that it can be re-
instated, as far as possible, to its former conditions.  
Pre-construction / Construction Phase 
 
875. Topsoil will be stored within the RoW.  
876. Sites for temporary storage of the topsoil must be selected prior to commencement of 
works with due regard to environmental norms and conditions on the sites and approved by 
local administration, RD, Engineer, MoEPA and the Lenders.  The area must be flat, located 
away from any surface water body, protected from runoff and erosion.  
877. In order to avoid or mitigate impact on topsoil and other impacts caused by accidental 
fuel/oil spills, poor management of waste and/or polluted runoff, the operation ground must be 
established with consideration of environmental safety measures, as presented below:  

• Ground clearance must be minimized; 
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• Topsoil must be removed from all areas required for permanent and temporary needs of 
the project; 

• To avoid loss of the productive soil layer, all suitable topsoil and other material shall be 
saved and stockpiled separately for the future re-cultivation of the area; 

• Unwanted materials from topsoil such as roots of trees, rubble and waste removed prior 
to stockpiling; 

• Stockpiles of removed topsoil must be properly designed/shaped and managed;137, – 
stability of the stockpile will be achieved through preservation of ‘safe’ slope inclination  
and diversion of runoff from the area; 

• Topsoil and subsoil must be stored separately until reuse;  

• To ensure stability, the soil piles shall not be higher than 2 meters. The piles must be 
placed and managed so as to avoid erosion and washing off. Drainage trenches around 
the piles must be provided.  

• Soil compaction may be reduced by strict keeping to temporary roads, camp/operation 
ground boundaries; 

• Embankments and slopes with disturbed vegetation must be replanted immediately after 
the construction/disturbance stops – if not covered with gabion baskets and whether the 
season allows. For replanting native species must be used, placement of fiber mats to 
encourage vegetation growth and temporary fencing to protect plants from being grazed 
by cattle. 

• Embankments shall be monitored continuously, in particular after a strong rainfall for signs 
of erosion. 

• Any temporary fuel tank (if contractor decided to have small stock of fuel on the site) shall 
be placed in a covered area with berms or dikes to contain any spills. Capacity of 
containment must be 110% of capacity of the tank. Any spill shall be immediately contained 
and cleaned up with absorbent material; 

• Areas using bitumen shall be constructed on impervious hardstanding to prevent seepage 
of oils into the soils. No bitumen drums or containers, full or used, shall be stored on open 
ground; 

• Onsite repairs /maintenance/fueling activities shall be limited. Priority shall be given to 
offsite commercial facilities. If impossible, a designated area and/or secondary 
containment for the on-site repair or maintenance activities must be provided;  

• On-site vehicles and equipment shall be inspected regularly for leaks and all leaks shall 
be immediately repaired. Incoming vehicles and equipment shall be checked for leaks. 
Leaking vehicles/equipment shall not be allowed on-site; 

                                                
137 Topsoil management must comply with requirements set in the Government regulations (#424, dated 
31 December, 2013) on topsoil removal, storage, use and recultivation. Good management practice 
experience must be also taken into account.  Subsoil pile must have a natural angle of slope of up to 
40° depending on texture and moisture content but, if stable stockpiles are to be formed, slope angles 
will normally need to be smaller. For stockpiles that are to be grass seeded and maintained, a maximum 
side slope of 1 in 2 (25°) is appropriate.  If the soil is to be stockpiled for more than six months, the 
surface of the stockpiles should be seeded with a grass/clover mix to minimise soil erosion and to help 
reduce infestation by nuisance weeds that might spread seed onto adjacent land. Sites of temporary 
storage of excess material will be agreed with the local municipalities. 
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• Secondary containment devices (drop cloths, drain pans) shall be used to catch leaks or 
spills while removing or changing fluids from vehicles or equipment. Drip pans or 
absorbent materials shall be provided. On small spills absorbent materials shall be used;  

• All valves and trigger guns shall be resistant to unauthorized interference and vandalism 
and be turned off and securely locked when not in use; 

• The site will be cleaned regularly, littering will be prohibited; 

• Waste collection area will be sited so as to avoid receiving a substantial amount of runoff 
from upland areas and draining directly to a water body; 

• In case of the fuel/oil spills risk, an oil trap shall be additionally provided; 

• Discharge of effluents into the water bodies is not planned. Only wastewater cleaned up 
to the established norms (see Table 31 and Table 32) may be discharged to the relief. 
Receiving area must not be prone to erosion or waterlogging. It is advisable not to drain 
water to the area where crops are cultivated.  

• 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 private lands 
are disturbed, the contractor should promptly inform the owner and agree on the ways to 
remedy the situation; 

• Adequate training on environmental protection and safety shall be provided to the staff. 
Operational Phase 
878. Mitigation measures during operation includes:  

• Maintenance and clean up the drainage system to prevent impact on erosive sliding of the 
soil or flooding;  

• Monitoring of slopes, in particular after strong rains and snowmelt for identification of 
possible traces of erosion;  

• Implementation of mitigation measures defined for pre-construction/construction works 
during road repair/maintenance works; 

• Analysis of soil for identification of the impact caused by ice breaking salt (after the snow 
melt – in spring) with subsequent organic amendment and/or amendments to adjust pH or 
nutrient deficiencies.  

Residual Impacts 
 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual 
Impact 
Significance 
after Mitigation 

Construction Phase 
Medium If the mitigation measures suggested are implemented, 

the residual impacts of the Project will be minor. 
Minor 

Operational Phase 
Medium The erosion protection measures outlined above will limit 

the potential for impacts occurring into the operational 
phase of the Project. 

Low 

 

F.5.4 Hydrology 
 
Potential Impacts  
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879. The following table summarizes the key potential impacts on hydrology and indicates 
potential impact significance using the methodology outlined in Section F.2. 

Table 101: Impact Screening - Hydrology 
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C Flooding caused by 
blocking existing 
drainage 
structures. 

Nearby 
communities 

L L M - MIN M/F SMALL LOW PO
SS 

L 

C River 
sedimentation 

Nearby 
communities / 
Aquatic 
wildlife 

L M M M MOD M/F INTER MED PO
SS 

M 

C Water pollution 
from construction 
camps, 
construction waste, 
etc.  

Nearby 
communities / 
Water bodies 
/ Aquatic 
wildlife 

L M L M MOD M/F INTER MED PO
SS 

M 

O Water pollution 
from garbage 
generated from 
passing vehicles, 
maintenance, etc.  

Water bodies 
/ Nearby 
communities / 
Aquatic 
wildlife 

L M M M MOD MT SMALL LOW PO
SS 

L 

O River 
sedimentation 

Nearby 
communities / 
Aquatic 
wildlife 

L M M M MOD MT INTER MED UNL
IKE 

L 

O Flooding caused by 
poorly designed 
drainage 
structures. 

Nearby 
communities 

L L M - MIN MT SMALL LOW PO
SS 

L 

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 
Cells shaded in blue are positive impacts.  
 
880. These key potential impacts and other minor impacts are described in more detail 
below. 
 
Pre-construction / Construction Phase  
 
881. Preparation works and works during construction of the road, bridges and tunnels may 
have impacts on surface and ground water hydrology. Impact on hydrology generally includes: 

• Contamination of surface and ground waters, which can be caused by:  
o Accidental leakages of fuel/oil/ lubricants from cars and machinery (including 

emergency situations); 
o Pollution caused by improper management of construction materials and waste; 
o Increase of turbidity caused by earthworks and construction activities near and/or in 

the riverbed; 
o Possible pollution with runoff from contaminated areas; 
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o Contamination of ground waters by infiltrated contaminated surface water; and  
o Possible pollution of ground water (shallow horizons) during earthworks and 

construction activities. 

• Blockage of streams during construction near/in the waterbed; 

• River sedimentation from works around river banks; and 

• Impact of availability of water for local community as a result of water ‘loss’ caused by 
tunneling. 

882. According to the engineering geological survey, the ground water level in the Project 
area varies from 1.5 to 29m. Thus, the risk of impact on shallow aquifers which are more 
vulnerable – exists. The shallow ground water level has been registered at around KM 0.6. In 
sections of the bridges B2, B4, B5 and B6 where pier foundation construction works 
(arrangement of foundation piles) may have impact on ground water. In the section of the 
bridge B3 no risk of impact on ground water is expected. 
883. Construction in water is not planned.  

• Bridge 1 is narrow – no piers in the river;   

• Bridge 3 (the arch bridge) is high above the riverbed – construction method excludes works 
in water.  

• According to the detailed design, the piers of other bridges (Bridge 2 – length =435.3m; 
Bridge 4 – length =147m, Bridge 5 – length =322m; Bridge 6 – length =218m) will not be 
built in areas located below the 100-year recurrence flow level.    

884. However, the bridge construction works will be performed in close proximity of water. 
During construction, qualitative parameters of the rivers crossed by alignment (Tetri Aragvi, 
Khadistskali, Narvani) may be affected by accidentally spilled fuel/oil or contaminated surface 
runoff.  
885. In case the sites near Baidara and Tergi rivers proposed by the Design team for spoil 
disposal are used, the hydrology of the rivers must be taken into account. The riverbed in 
these sections is wide, but protection structures currently available along the river prove that 
the water level uses to rise. In case decision is made to use these locations for disposal of 
tunnel material adequate protection along the spoil disposal area must be provided to avoid 
washing away of material. The arrangement of the spoil disposal areas will follow the spoil 
disposal site selection and approval process outlined in Section F.7.5 of this report.  
886. Increase of turbidity caused by the lack of erosion control, and pollution with poorly 
managed solid construction waste may also occur in river crossing and considered spoil 
disposal areas.  
887. Impacts of tunneling on groundwater are discussed below under Section F.7.7 -  
Tunnels.  
Operational Phase 
 
888. Surface and ground water pollution during operation of the highway may occur from 
regular operational and maintenance, as well as from traffic accidents involving cargo vehicles 
transporting hazardous substances.  
889. Potential impacts on water during operation of the highway will be: 

• Sedimentation and pollution of waters with heavy metals and petroleum hydrocarbons 
(runoff (see Table 102, emergencies);  

• Pollution with waste, including during winter maintenance (application of salt, sand and 
other products posing water quality under threat); 
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Table 102. Typical pollutants in the runoff 
Pollutant Source 
Particulate matter  Pavement wear, vehicles, ‘natural’ dust, maintenance activities 
Rubber Tire wear 
Asbestos Clutch and brake lining wear  
Nitrogen and 
phosphorus 

Air, roadside fertilizer application and sediments 

Lead Leaded gasoline from auto exhaust, tire wear, lubricating oil and grease, 
bearing wear and atmospheric fallout 

Zinc Tire wear, motor oil and grease 
Iron Auto body rust, steel highway structures such as bridges and guardrails 

and moving engine parts 
Copper Metal plating, bearing wear, moving engine parts, brake lining wear 
Cadmium Tire wear 
Chromium Metal plating, moving engine parts and brake lining wear  
Nickel Diesel fuel and gasoline, lubricating oil, metal plating, brake lining wear 

and asphalt paving 
Manganese Moving engine parts 
Sulphur Roadway beds, fuel 
Bromide Exhaust 
Petroleum Spills, leaks, antifreeze and hydraulic fluids, asphalt surface leachate 

and blow-by motor lubricants 
PCB  PCB catalyst in synthetic tires 
Pathogen bacteria  Soil litter, bird droppings and trucks hauling livestock/stockyard waste 

Source: USEPA. Guidance Specifying Management Measurements for Sources of Non Point Pollution in Coastal 
Waters, Washington, D.C.: Office of Water 1997 and Federal Highway Administration. Sources and Mitigation of 
Highway Runoff Pollutants, Washington, D.C.: Federal Highway Administration, 1984  

890. Concentration of the mentioned components in the runoff can vary. Since specific 
quality data for runoff is not available, typical values for highways with less than 30,000 
vehicles per day is used for illustrative purposes, see Table 103. Note that even in the 20th 
year of operation forecasted traffic is anticipated to be less than 14,000 vehicles per day.  

Table 103. Concentration of pollutants in highway runoff 
Pollutant Mean concentration (mg/l) for highways with  

<30,000 vehicles/day 
Total suspended solids 41 
Volatile suspended solids 12 
Total organic carbon 8 
Chemical oxygen demand 49 
Nitrite and nitrate 0.46 
Total Kjeldal nitrogen 0.87 
Phosphate phosphorus 0.16 
Copper 0.022 
Lead 0.08 
Zinc 0.08 

Source: Driscoll, E., Shelley, P., and Strecker, E. Pollutant Loadings and Impacts from Highway Stormwater Runoff, 
Volume I. Washington, D.C.: Federal Highway Administration, 1990 

891. Concentration of contaminants in the runoff cannot be reduced on source and depend 
on the status of technical maintenance of cars, traffic speed, quality of petrol, etc. Curbs and 
gutters can trap particulate matter on the highway. Impact caused by the runoff on surface 
water can be somehow reduced by vegetation along the highway, availability of infiltration 
trenches, general roadway maintenance and cleanup activities. The baseline quality of water, 
size and characteristics of receiving stream, potential for dilution, ability of self-cleaning are 
the critical factors in determining the magnitude of highway runoff on surface water.  
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892. For bridges, according to general practice, spill and/or runoff direct discharge 
prevention measures are taken for recipient water bodies of zero tolerance (drinking water 
reservoir, protected area, etc.). To avoid pollution of water oil interceptors have been included 
in the design as described in Section B.4.4.  
893. The project envisages arrangement of water drainage system – both longitudinal and 
transversal. Capacity of culverts and ditches is calculated with consideration of long-term 
climate data and maximum surface water flows (100-year recurrence). Water collection in 
tunnels will consist of two separate lines. One will serve drainage of clean, infiltration water, 
another will handle polluted water in case of accident, tunnel wash water and fire water. The 
latter includes 120 m3 capacity storage tank and treatment unit.  
894. In the drainage sections slope protection is considered to avoid erosion of the slope. 
According to design untreated discharge of contaminated/potentially contaminated water 
streams and waste water from technical buildings areas will not happen.  
895. The impact of road salt or sand for improvement of traffic safety in winter that may 
affect the quality of water must be mentioned separately. The road salt (sodium chloride), is 
composed of 40% of sodium ions (Na+) and 60% of chloride ions (Cl-). Other components 
and impurities account for 5% of the total weight. The salt components make their way into 
environment through the runoff (rain, melting snow and ice), as well as through splash and 
spray by vehicles and/or by wind causing impact on environment. Chloride ion is completely 
soluble and very mobile, toxic to aquatic life and capable to impacts vegetation and wildlife. 
There is no natural process by which chlorides are broken down, metabolized, taken up, or 
removed from the environment. The transport of sodium (Na+) in environment is less 
prominent due to ion exchange. With consideration of the climate use of ice breakers in the 
project area will be required. Respectively the risk impact on surface water (and soli) will exist. 
896. According to the design team, with consideration of the depth of the ground level, the 
‘load’ of the new infrastructure of the ground will not result in change of the ground water level. 
For the same reason cross contamination of ground water is not expected.  
Management & Mitigation Actions 
 
Planning 
 
897. To prevent impacts to surface and groundwater, the Contractor shall prepare the 
following plans: 

• Ground Water Management Plan covering water diversion, treatment (settling) and 
discharge for each tunnel. 

• Waste Water Management Plan (in case intended to discharge waste water from the 
camp and/or work area into a surface water body). The plan must provide details on waste 
water (sewage) volume, disposal scheme, information on capacity and type of waste water 
treatment facility, location of the discharge point/points with indication of coordinates. A 
discharge permit will be sought from the MoEPA and Maximum Allowable Discharge Limits 
(MADLs) will be set which the project must then comply with.  

• Bridge Construction Plan outlining the schedule of bridge construction and 
environmental management measures for each bridge location, including protection of 
biodiversity.  

• Recultivation/Land Restoration Plan. 

• Waste management Plan. 

• Spill Management Plan. 

• Emergency Response Plan.  
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898. During the construction phase of the Project, the Contractor will also be responsible 
for preparing method statements for: 

• Temporary Road Method Statement. 

• Temporary Storage Area Method Statement. 

• Temporary River Crossing Method Statement. The location of temporary river 
crossings is not currently known. The Contractor will be responsible for preparing and 
implementing Method Statement which will address any impacts from these activities.  

899. These method statements will include sections relating to the management of water 
quality, including for example items relating to road drainage, stockpile run-off, biodiversity 
protection, etc. The method statements shall be reviewed by the Contractors ECoW before 
submittal to the Engineer and RD for review and approval. All method statements must be 
prepared and approved before any works can start in the planned areas. The method 
statements shall also include a record of consultations undertaken with neighboring land users 
and road users including their agreements for the use of these areas, roads. The method 
statement shall also clearing illustrate the conditions of the site prior to its clearing and use, 
so that it can be re-instated, as far as possible, to its former conditions.  
Pre-construction / Construction Phase 
 
900. During the construction stage, portable toilets shall be provided at all work sites.  
901. In order to avoid or mitigate impact during pre-construction and construction activities, 
works should be performed with due consideration of environmental safety measures:  

• Strictly implement approved Spill Management Plan, Tunnel Water Management Plan, 
Waste Water Management Plan, Spoil Management Plan. 

• Should any temporary fuel tank be available, it must be located within at least 100m from 
the riverbed. The tank must be placed in covered areas with berms or dikes installed to 
intercept spills, if any. Any spill should be immediately localized and cleaned up with 
absorbent materials. 

• Onsite repairs /maintenance and fueling activities should be limited. Priority should be 
given to offsite commercial facilities. If impossible, a designated area with secondary 
containment for possible spills for on-site repair or maintenance activities must be 
provided. These areas shall be located away from drainage channels and surface water 
bodies. (distance between the maintenance site and the river should be at least 100m). 

• On-site vehicles and equipment shall be inspected regularly for leaks and all leaks shall 
be immediately repaired. Incoming vehicles and equipment shall be checked for leaks. 
Leaking vehicles/equipment shall not be allowed on-site. 

• Secondary containment devices (drop cloths, drain pans) shall be used to catch leaks or 
spills while removing or changing oils from vehicles or equipment. For small spills, 
absorbent materials must be used.  

• Discharge of any untreated water into the surface water body must be strictly prohibited. 
Treated water discharge must comply with the water quality standards outlined in Section 
D.6.2, including IFC standards for effluent discharge, as well as national standards.  

• Discharge of cement contaminated water must be avoided as cement pollution results in 
high alkalinity and raises the pH, which can be toxic to aquatic life. 

• Materials and waste must be stockpiled so as to avoid erosion (in stockpiles less than 2 m 
in height and with a slope gradient of less than 25%) and washing off into the river. 
Drainage trenches must be established to divert surface runoff from the site.   
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• Runoff control measures can be installed at the time of road/highway and bridge 
construction to reduce runoff pollution. 

• To prevent runoff contamination, paving should be performed only in dry weather.   

• In disturbed soil areas silt fence, fibber rolls, gravel bags, or other approved sediment 
control must be ensured. At a minimum, bare soil (whether it is an abutment slope or a 
stockpile) must be protected before it rains. Soil stabilization BMPs such as mulch, soil 
binders, plastic sheeting or erosion control blankets must be used to protect bare soil; 

• Due to the design solution direct discharge of the runoff in surface water is reduced to 
minimum;  

• Management of material and waste will be carried out in compliance with the plan (waste 
management plan) developed by contractor;   

• The area will be cleaned regularly. 

• Locate stockpiles away from any watercourse or wetlands, outside drainage lines. Protect 
stockpiles from erosion. 

• Park construction machinery/vehicles at not less than 100m from the riverbed.  

• Locate the storage area not less than in 100m from the riverbed. 

• Check integrity of fuel/hazardous substances containers for integrity. Undertake 
necessary repair or replacement if required. 

• Store materials in containers suitable for the purpose. Ensure that containers bear clear 
eligible labels. The same applies to containers for short term storage of used oil. 

• Store all materials above flood level. 

• Ensure availability of spill cleanup materials (e.g., absorbent pads, etc.) in the areas where 
accidental spills may occur.  

• Place clean up material in easily accessible locations. 

• Avoid fueling/maintenance of machinery and vehicles on the bare ground. Only contained 
areas can be used. Locate the maintenance/fueling sites (if planned to have on the site 
away from watercourses and wetland areas. Distance of not less than 100m must be 
preserved.  

• Use drip pan beneath equipment likely to leak fuel and/or oil and/or during fueling or 
changing oil. 

• Prohibit discharge of any untreated potentially contaminated effluents. 

• Provide septic tanks for the camp sites servicing less than 150 employees. Contract 
authorized company to remove the liquid waste regularly. For larger sites, provide multiple 
septic tank facilities, or package waste water treatment plants. 

• Keep contract with authorized company responsible for removal of the liquid waste active. 
If for waste water management, the camp is equipped with a package treatment plant 
ensure clean-up/sanitation according to manufacturer’s instructions and that discharge 
standards are met for waste water. 

• Monitor surface water quality. 

• Use of oil-water separators to extract floating oils wherever appropriate. 

• Clean up spills or leaks immediately. 

• Manage and dispose of the used absorbents, oily rags and other contaminated materials 
as hazardous waste. 
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• 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. 

• Prior to discharge, alkaline water from the concrete batching area shall be settled and 
neutralized.  

• Arrange settling basins to manage tunnel drainage water. Check quality of drainage water 
(including pH) from the settling basins prior to discharge into environment.  

• Contract authorized company for hazardous waste disposal. 

• Prohibit use of herbicides/chemical during vegetation clearance. 

• Train construction personnel in soil and water protection measures, handling of fuels, spill 
control and response procedures and requirements. 

• Develop procedures to manage water discharges under degraded conditions (to ensure 
compliance with water discharges limits at all times. 

902. To avoid impact on ground water users the water flow in the springs used by local 
community for water supply will be monitored. Periodic monitoring of water quality will also be 
undertaken in the spring water.  
903. The following measures shall be applied specifically relating to bridges: 

• Strictly implement the Bridge Construction Plans for each bridge. 

• Prepare method statements for Temporary Roads and Temporary River Crossings. 

• Provide spill kits in worksites around rivers.  

• Ensure no vehicle refueling occurs within 50 meters of any surface water course.  

• Divert the water flow near the bridge piers. 

• Provide silt fences, sediment barriers or other devices to prevent migration of silt during 
construction within streams. 

• Carry out bridge construction works without interrupting the traffic on existing roads with 
the provision of suitable diversions.  

• Ensure no waste materials are dumped in the river, including re-enforced concrete debris. 

• Place generators more than 20 meters from the river. 

• Ensure that no concrete waste from concrete mixers is dumped in the river.  

• 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.   

• Carefully collect all polystyrene (from expansion joints) so that it does not litter the local 
environment. 

• Ensure that no hazardous liquids are placed within 10 meters of the river. 

• Provide portable toilets at bridge construction sites to prevent defecation by workers into 
the river.  

• Ensure that workers are provided with correct PPE including harnesses.  

• In addition, the Contractor, through his Environmental and Social Officer and his Ecological 
Clerk of Works, will be responsible for consulting with MoEPA to establish the fish 
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spawning period in relation to the bridge construction works to ensure that all works are 
undertaken in periods least likely to affect the fish spawning period.   

Operational Phase 
 
During the operational phase of the Project the RD shall follow the recommended measures 
below. 
• Ensure clean up and waste removal from carriageway and roadsides.  
• In the technical building area store hazardous and potentially contaminating materials 

(chemicals, fuels, oils, etc.) in area with watertight flooring, roofing, security fencing and 
access control and drainage/wastewater collection systems. 

• Maintain integrity and permeability of storm water drainage system (as described in Section 
B.4.4 – Lot 1 and Lot 2 Drainage) to avoid blockage, overflow and direct discharge of 
untreated runoff into the rivers. 

• Ensure firefighting water is managed according to the requirements of Section B.4.2 and 
Section B.4.3) 

• Control water quality (list of parameters to control include: pH; Suspended Solids; BOD5; 
COD; Coliforms; Nitrate (NO3); Phosphate (PO4); Oil and Grease) in recipient 
watercourses seasonally. Collect water samples from upstream and downstream sections 
of the stream in 50m and 250m distance of the crossing area. The distance may change 
depending on accessibility of the river for sampling.  

• Ensure maintenance and timely clean-up/removal of sediments accumulated in bridge deck 
runoff treatment facility and tunnel water drainage systems. Disposal of these sediments 
following the same procedure as set for the management of sediments from treatment unit 
(settling basin).   

• Set, implement and adjust clean-up/maintenance schedule to ensure effective operation of 
the treatment facilities. 

• Check quality of the sediments (list of parameters to control include: heavy metals, 
petroleum products) prior to making decision on the method of disposal. If contamination 
detected – use licensed contractor to deal with the waste. 

• Maintain contracts with hazardous waste removal companies to ensure timely and safe 
removal of skimmed oil, other hazardous waste generated at technical buildings. 

• Monitor water quality in waste water recipient stream quarterly (50m upstream and 250m 
downstream the point of discharge). 

• Make sure (training) that tunnel operator staff is aware of material and waste management 
requirements.  

• Perform maintenance paving of the road sections and bridge decks only in dry weather to 
prevent runoff contamination. 

• 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. 

• Reinstate disturbed areas – if the case.  
• At drainage discharge points, including interceptor tanks, reinstatement with native wetland 

plant species in discharge locations to remediate the water and provide soil stability.  
 
Residual Impacts 
 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual 
Impact 
Significance 
after Mitigation 

Construction Phase 



 
Environmental Impact Assessment for the Kvesheti-Kobi Road Section  
 

 
 

327 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual 
Impact 
Significance 
after Mitigation 

Low / Medium If the mitigation measures suggested are implemented, 
there will be no significant residual impacts. 

Minor 

Operational Phase 
Low  No significant impacts to surface or groundwater are 

anticipated during the operational phase of the Project 
other than those resulting from tunnel works and spoil 
areas, these issues are addressed separately in specific 
sections below.  

Low 

 

F.5.5 Natural Hazards 
 
Potential Impacts 
 
904. The following table summarizes the key potential impacts associated with natural 
hazards and indicates potential impact significance using the methodology outlined in Section 
F.2. 

Table 104: Impact Screening – Natural Hazards 
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C Avalanches Contractors 
staff 

L H L - MOD L\F SMALL LOW UNL
IKE 

L 

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 
Cells shaded in blue are positive impacts.  
 
Pre-construction / Construction Phase 
 
905. It is possible that avalanches could affect work sites during the winter periods of the 
construction phase, around KM 12.9 to KM 13.0.  
Operational Phase 
 
906. Natural hazards in the Project area have been considered in the design. All landslide 
areas known and/or identified during the site surveys carried out in the area of interest under 
the project are bypassed. Sections where snow avalanches can be an issue are avoided by 
arrangement of tunnels/galleries. No significant issues related to hazardous processes have 
been identified that cannot be managed by incorporation of the design measures envisaged 
in the project.  
907.  
908. 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.  
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909. Bridges/river crossings are designed with consideration of 100-year recurrence flow. 
No piers will be placed in the riverbed. The span and elevation of the structures are capable 
to allow high water/mudflows pass through.  
Management & Mitigation Actions 
 
910. Although considered a low probability of occurring, the risk of avalanches shall be 
continually monitored by the Contractor throughout the construction phase. This can be 
achieved with coordination between safety officials in Gudauri ski resort. In addition, no camp 
site shall be located in an area that maybe prone to avalanches, this can be confirmed with 
consultations between the Contractor and the local community.   
Residual Impacts 
 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual 
Impact 
Significance 
after Mitigation 

Construction Phase 
Low  No significant residual impacts are anticipated if the 

avalanche areas are continually monitored during the 
winter months by the Contractor. 	

Minor 

Operational Phase 
None  No residual impacts are anticipated. 	 Low 

 

F.6 Biodiversity and Nature Conservation 
 
911. The following table summarizes the key potential impacts to biodiversity and nature 
conservation and indicates potential impact significance using the methodology outlined in 
Section F.2. 

Table 105: Impact Screening – Biodiversity and Nauture Conservation 
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C Degradation/ 
fragmentation of 
habitat caused 
during site clearing 
(for camps, access 
roads, etc) 

Terrestrial 
wildlife 

M H M - MAJ M/F SMALL MED DEF M 

C Degradation of 
aquatic habitat 

Aquatic 
species, incl 
fish 

L H M M MOD M/F SMALL MED DEF M 

C Loss of Habitat / 
Biodiversity 

Terrestrial 
and aquatic 
wildlife 

M H H - MAJ MF SMALL MED DEF M 

C Physical damage 
(road kills, 
accident, loss of 
roosts/nesting 
sites, etc.) 

Terrestrial 
wildlife – 
birds, bats, 
etc 

L H M L MOD ST SMALL MED PO
SS 

M 
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C Poaching Terrestrial 
wildlife 

L H H M MAJ M/F SMALL MED PO
SS 

M 

C Vehicle Movements Terrestrial 
wildlife  

M M H L MOD LT SMALL MED PO
SS 

M 

C Construction noise 
/ light 

Terrestrial 
wildlife 

M M L L MOD ST SMALL MED DEF M 

C Spread of non-
native / invasive 
species 

Terrestrial 
Habitats 

M M L L MOD LT SMALL MED PO
SS 

M 

O Poaching  Terrestrial 
wildlife 

L H H M MAJ LT SMALL HIGH PO
SS 

H 

O Physical damage 
(road kills, 
accident, loss of 
roosts/nesting 
sites, etc.) 

Terrestrial 
wildlife 

L H H M MOD MT SMALL MED PO
SS 

M 

O Road maintenance  Terrestrial 
Habitats 

L M L L MOD LT SMALL MED PO
SS 

M 

O Noise, emissions, 
light pollution  

Terrestrial 
wildlife 

M H H M MAJ MT SMALL MED PO
SS 

M 

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 
Cells shaded in blue are positive impacts.  
 
912. These key potential impacts and other minor impacts are described in more detail 
below under the headings of: 

• Habitat and General Ecological Impacts; and  

• Notable Species. 

F.6.1 Habitat and General Ecological Impacts 
 
913. As described in Section E, whilst the Project area itself is not particularly unusual in 
the context of the Greater Caucasus from the perspective of the habitats and species that it 
supports, it is located within a broader landscape that is of interest for a number of reasons, 
including its:  

• Setting within a global biodiversity hotspot. 

• Proximity / overlap within the internationally important KBA, IBA and Kazbegi National 
Park138. 

• High potential for endemic and endangered species of flora and fauna.  

• Regional importance for migrating birds, notably raptors and passerines. 

                                                
138 Activities and developments are possible in such sites as long as potential project related impacts  have been identified and 
the mitigation hierarchy applied so that impacts from the project will not compromise the integrity, conservation objectives and/or 
biodiversity importance of the area. Additional programmes, should also be implemented as appropriate, to promote and enhance 
the conservation objectives of the protected area 
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• Importance for feeding (and potentially breeding/overwintering) protected and endangered 
mammals including large carnivores, ungulates, bats and endemic species.  

914. A number of potential sources of impact associated with the construction and operation 
of the proposed project were identified during the projects scoping study (prepared as part of 
the National EIA process). These are listed below and discussed in more detail in the following 
sections. 

Table 106: Initial Assessment of Potential Sources of Impact 

Source of Impact Receptors (core) Potential Impacts and Key 
Sensitivities  

Direct Habitat Loss from 
Vegetation Clearance (Road 
corridor & compounds and  
Spoil disposal sites 

Terrestrial and riparian habitats 
Breeding birds; migrant birds; 
Roosting bats; Mammals (small 
and large) (breeding and 
sheltering); Reptiles (breeding 
and hibernating); Invertebrates; 
Plants. 

Loss of vegetation, 
fragmentation, disturbance, 
direct mortality. The clearance 
of vegetation will remove habitat 
but more significantly increase 
fragmentation of existing 
corridors, this could lead to 
disturbance of faunal species; 
and could cause direct mortality, 
as well as potential loss of 
notable plant species. 

Impacts from vehicle 
movements (including 
transport of people and 
equipment)  and use of 
machinery and equipment 

Terrestrial habitats;  
Mammals including bats;  
Migrating and breeding birds 
Endangered Plants (Dust) 

Disturbance of fauna due to 
noise, direct mortality due to 
Road Traffic Accidents (RTAs) 
and degradation of habitats due 
to compaction dust and 
vegetation destruction or the 
ingress of non-native invasive 
species. 
Currently the receptors are 
habituated to remote locations 
with little or no background 
noise or traffic therefore the 
additional vehicle traffic has the 
potential to have a significant 
effect. This is less likely to have 
a significant effect on less 
mobile species such as reptiles, 
amphibians and notable 
invertebrates and unlikely to 
affect riparian areas. 
Mitigation developed for these 
core receptors is likely to fulfil 
mitigation requirements for all 
receptors. 

Impacts from working 
compounds and camps  
(including production of 
wastes and indirect worker 
pressure). 

Terrestrial and riparian 
habitats;  
Breeding & migrating birds; 
Small and large mammals; 
Reptiles; Amphibians; Fish; 
Invertebrates  

Disturbance of fauna, 
particularly while breeding, 
degradation of habitats, direct 
and indirect pollution of habitats, 
potential for direct mortality 
through illegal hunting and 
fishing. 
Currently the receptors are 
habituated to remote locations 
with little or no human 
interaction additional numbers 
of people and their associated 
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Source of Impact Receptors (core) Potential Impacts and Key 
Sensitivities  
waste has the potential to have 
a significant effect. 

Water crossing construction   

Riparian habitats and 
associated bird; mammals 
(including otter); amphibians; 
fish; and invertebrates; Other 
aquatic receptors Plants. 
Fauna and flora from adjacent 
habitats   

Indirect and direct pollution due 
to sedimentation of water 
courses and construction 
consumables and waste. 
Disturbance. Aquatic species 
are less likely to be affected by 
general terrestrial construction 
disturbance but may be affected 
by pollution and sedimentation 
during river crossings. Other 
species impacts will be as for 
terrestrial habitats. 

Water abstraction eg for 
cement production, dust 
control 

Riparian habitats and 
associated terrestrial and 
aquatic species  

Potential for degradation to 
banks and direct mortality to 
fauna, disturbance while 
breeding. The abstraction of 
water for construction purposes 
such as damping down and 
cleaning machinery as well as 
cement manufacture could 
result in species being 
abstracted along with the water 
and during that abstraction 
habitat may be damaged and 
local fauna disturbed. 

Unplanned events, such as 
landslides, fires,  All 

Potential effects on all receptors 
Loss of habitat, direct mortality, 
disturbance effects.   

Access Roads  All Potential effects on all receptors 
Impacts as above 

Cumulative effects All 

There is a potential for other 
developments to have an effect 
when assessed in combination 
with the Project. Increased 
disturbance or the need for 
wider infrastructure 
improvements to facilitate 
accesses etc.  In addition, 
existing threats to notable 
habitats and species may be 
exacerbated.  

Operational Issues: Road 
operation and Maintenance  

Habitats Commuting mammals 
including bats; Wintering and 
breeding birds; Reptiles. 

Disturbance of breeding animals 
and potential for direct mortality 
if they have occupied the area in 
the interim. 
Habitat fragmentation could 
make some animals more 
vulnerable to predation when 
attempting to cross the gaps or 
could “sterilize” some areas by 
preventing commuting. 

	
Generic Impacts and Mitigation 
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915. The Impact Assessment has addressed a broad Project Area of Interest but has also 
focused on a direct impact zone of a 300m wide working corridor (150m either side of the 
proposed route) plus additional elements such as access roads, working areas and spoil 
disposal sites.  Potential receptors (habitats and species) within this corridor have been 
assessed and the potential for Critical Habitats and/or Priority Biodiversity Features 139 
assessed as discussed under baseline conditions and in reports that accompany this EIA 
(Appendix V) 
916. Impacts to receptors (habitats and species) of Moderate/Regional Value level or 
higher are considered further below. Impacts to receptors of Low/Local Value level or lower 
will be managed through the implementation of Good Industry Practice (GIP) mitigation.  
Where mitigation is proposed it has been applied in line with the mitigation hierarchy of:  avoid, 
minimize, restore and lastly offset and is presented as follows: 
917. Good International Practice: generic mitigation to be adhered to throughout the 
enabling and construction period. This include as standard site supervision by an Ecological 
Clerk of Works (ECoW) throughout the scheme’s construction period, and is included within 
the construction EMP; 
918. Bespoke Construction Mitigation: This has been developed for particularly sensitive 
habitats and/or species by receptor type and will also be included and cross referenced in the 
Contractors SEMP along with habitat restoration methods 
919. Operational Mitigation: This will include significant maintenance and monitoring 
required to ensure that the construction impacts are adequately mitigated and that the 
maintenance for the road is carried out appropriately.  
920. As per Table 106, the following generic impacts and sources of impact have been 
identified: 

Table 107: Generic Impacts and Sources 
Direct Impacts  Construction Sources Operational Sources 

• Habitat loss; 
degradation and 
simplification 

• Habitat Fragmentation 
• Changes in water 

conditions 
(hydrological impacts) 

• Habitat pollution 
• Direct mortality 
• Disturbance to 

species 
• Spread of non-native 

or invasive species 
 

• Vehicle mobilization, 
including transport of people 
and equipment within the 
works area 

• Compounds working camps 
construction and operation, 
including wastes and indirect 
pressure of workers 
presence 

• Working corridor vegetation 
clearance and topsoil 
removal; 

• Construction activities 
including disturbance of soils 
& pollution from construction, 
including river crossings 

• Water abstraction 
• Unplanned Events 

• Increase in hunting or 
predation utilising the road 
for access 

• Spread of non-native 
invasive species along the 
road  

• Impacts upon habitats and 
species directly resulting 
from the road maintenance 

• Increased disturbance due to 
increased accessibility 

• Visual, noise and air quality 
issues related to the 
operation of the road and 
associated areas 

• Impacts from habitat 
severance 

 

                                                
139 This concept replaces the previous definition of natural habitat used by the EBRD and adopts the criterion-based approach 
already used for definition of critical habitat. Priority in all EBRD definitions combines consideration of irreplaceability (the limited 
number of places in which the feature is found) and vulnerability (the risk of the feature being lost over time). Priority biodiversity 
features have a high, but not the highest, degree of irreplaceability and/or vulnerability. Although a level below critical habitat in 
sensitivity, they still require careful consideration during project assessment and impact mitigation 
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921. For each of these potential generic impacts, the following table identifies potential 
construction sources of impact, proposed generic mitigation to avoid or reduce the impact and 
the potential for residual significant adverse effects to important ecological receptors.  More 
detailed receptor-specific assessments, including impacts associated with operation of the 
road, are provided in the tables that follow. 

Table 108: Generic Habitat Impacts and Mitigation 

Impact  Effect Proposed Mitigation Significance 
(post 
mitigation) 

Habitat loss; 
degradation 
and 
simplification 

Vegetation 
clearance for the 
preparation of the 
working corridor, 
and supporting 
infrastructure 
(construction 
camps, laydown 
areas, spoil disposal 
etc). Degradation 
from soil compaction 
and erosion, dust 
and temporary roads 
and access areas 

Land outside of the direct project footprint 
will be restored as soon as practical 
following construction, so most impacts 
are expected to be short-term only. Areas 
with permanent habitat loss will be 
primarily in areas of limited ecological 
value (agricultural land & pasture) with the 
exception of sub-alpine birch krummholz 
(>0.1 ha to be lost at the north portal), 
Alpine rivers and their ligneous vegetation 
(~1.4ha); Alluvial forest (with alder and 
ash) (~ 0.7ha) and Hornbeam forest (~ 0.3 
ha at the Tergi gorge crossing). These are 
described further later.   

Low-
moderate.  

Habitat 
Fragmentation 

Disruption to general 
fauna movement 
through the 
landscape (physical 
and disturbance). 

The extensive use of tunnelling means 
that such effects are likely to be largely 
temporary and restricted in area and are 
therefore unlikely to result in a significant 
effect on populations.  Specific mitigation 
for notable species is included later.  

Low – 
moderate 

Changes in 
surface & 
ground water 
conditions 

Impacts to aquatic 
species (surface 
waters) and species 
dependent upon 
using shallow 
groundwater/ 
infiltration.  

Project routing seeks to avoid any major 
hydrological issues. Whilst large amounts 
of groundwater will need to be removed 
from the main tunnel, this is not expected 
to affect the surrounding habitats and 
water will be treated prior to discharge 
(see water section).   

Low- 
moderate. 
See water 
section 

Habitat 
pollution; 
including 
deposition and 
runoff 
 

Nitrogen 
deposition from 
vehicles can affect 
sensitive habitats 
(woodland, alpine 
grasslands and 
riparian areas).  
Dust can impact on 
vegetation and 
affect productivity 
and/or change local 
soil PH levels. 
Pollution (including 
salt) from road run 
off and de-icing may 
affect habitats and 
can create surface 
water films. 

GIP mitigation will ensure that there are no 
significant impacts from run off.  For 
particularly sensitive areas near 
watercourses bespoke mitigation and 
monitoring by the Ecological Clerk of 
Works (ECoWs) will be used to minimise 
the risk of significant effects. Effects from 
dust are expected to be limited to up to 
50m from the source (25m with the 
application of GIP) and are unlikely to be 
significant.  ECoW should advise on 
particularly sensitive areas deposition and 
salt spray should be monitored.    
 

Low- 
moderate  
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Impact  Effect Proposed Mitigation Significance 
(post 
mitigation) 

Direct mortality 
may arise of 
notable 
species 

Notable species 
may be affected by 
collisions with 
vehicles, habitat 
clearance, hunting 
and other sources of 
direct mortality.  

Pre-clearance site surveys will map 
sensitive areas and apply additional 
mitigation where required. Construction 
camps will be located away from sensitive 
areas. A hunting ban will be in force for 
construction workers. Speed limits on 
vehicles and restriction to existing and/or 
dedicated haul routes will prevent direct 
mortality and disturbance from vehicles 
during construction. Pre-clearance site 
surveys and the movement of animals out 
of the working corridor by the ECoW, 
combined with timing of works in sensitive 
areas will prevent direct mortality. Some 
low level unavoidable direct mortality may 
still happen but this would not be 
significant in the short or long term. 

Low – 
moderate 

Disturbance 
(including 
visual and 
noise) 

Construction noise 
and visual 
disturbance can 
result in short term, 
localised effects, 
although many 
animals will become 
habituated to the 
noise. Birds are 
amongst the best 
studied animal 
receptors in 
response to noise 
and only noise levels 
in excess of 65dB 
long term or spikes 
over 70dBs are likely 
to have an adverse 
effect140.   

Construction noise and visual disturbance 
will result in short term, localised effects, 
although many animals will become 
habituated to the noise. The nosiest 
activities will be associated with any 
drilling and blasting required for the 
tunnels (see noise chapter) which could 
result in temporary abandonment of 
nearby areas and this will result in short-
term adverse effects. In the most sensitive 
habitats and species, works will be 
confined to the least sensitive 
timeframes.  Monitoring by ECoWs will 
also ensure that should valuable species 
be breeding in an area, works do not take 
place during these sensitive times i.e. for 
birds that the young have successfully 
fledged or that fish have successfully 
spawned.  

Low 

Spread of non-
native / 
invasive 
species 

Spread of non-
native invasive 
species will reduce 
the ecological value 
of an area. 

Pre-clearance site surveys combined 
with the demarcation and treatment of 
non-native species will prevent their 
spread. Monitoring post-construction will 
ensure that newly restored areas are not 
colonised by non-native species from 
adjacent areas.  

Low 

 
Specific Impacts and Mitigation 

922. Overall, it is expected that the majority of impacts associated with the project will be of 
only low ecological significance. The road generally passes through habitats of relatively low 
intrinsic ecological value that are common within the area, primarily grazed pasture, 
agricultural land and small areas of villages and gardens. Areas of sub-alpine grassland, 
including those passed beneath by Tunnel 5 within the Kazbegi National Park, are also locally 
common and of only limited ecological value, primarily as a result of overgrazing. (Potential 
                                                
140 Dooling RJ, Popper AN, (2007). The effects of highway noise on birds. Environmental BioAcoustics LLC for the California 
Department of Transportation, Division of Environmental Analysis. 
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importance for large mammals and birds is addressed later.)  More valuable habitats include 
areas of natural woodland, riparian and wetland areas, and these are discussed further in the 
sections below. A summary of key potential impacts to specific receptors is provided in the 
following table. 

Table 109: Summary of Potential Impacts by Receptor Type 
Receptor Construction Impacts Operational Impacts 

Designated 
Sites 

The route directly crosses under a fragment of 
the Kazbegi National Park at a depth of more 
than 200m. It also overlaps a small part of the 
Kazbegi IBA and KBA. None of the features for 
which any of these sites have been designated 
will be affected and direct impacts in general 
have been limited through appropriate route 
selection and tunnelling. The remaining areas to 
be affected by the project do not support the 
specific receptors for which the sites are 
designated. Impacts will be further reduced by 
sensitive timings of works, and appropriate 
working methodologies (including noise 
reduction and pollution control) as well as 
habitat restoration. Details of these control 
measures are included in the project EMP. 
Mitigation for residual impacts to receptors 
considered PBF (e.g. arising from permanent 
habitat loss, fragmentation or disturbance) is 
outlined further below 

During the operation of the road 
there will be some ongoing 
impacts arising from operational 
and maintenance activities. 
These include the potential for 
road traffic accidents, habitat 
fragmentation, disturbance and 
lighting.  Mitigation for these is 
discussed further below.   

Notable 
Habitats 

The route has been selected to avoid impacts to 
notable habitats. Small areas of wet grass 
marshland and sub alpine birch will be affected 
but this will be minimized by the use of the 
ECoW. None of these areas however, will be 
used for spoil disposal. Some small areas of 
natural habitat are affected mitigation proposed 
includes reduction in working corridor widths the 
and use of TBMs rather than cut and cover 
wherever practical.  Post-construction habitat 
restoration will be carried out in all areas.  Areas 
of each habitat for which appropriate offsetting 
is required are shown in the table below ().  

Minimal impacts to notable 
habitats are expected to result 
from the operation of the 
proposed road once habitat 
restoration has been completed. 
Specific mitigation is proposed 
to manage road run-off, dust 
deposition and disturbance 
effects  

No significant residual effects 
are anticipated to these habitats 

Notable 
Species 

A large number of species are present within the 
broader project area. None of these are 
expected to trigger Critical Habitat or Priority 
Biodiversity Features in line with PR6.  Potential 
impacts to notable species include direct 
mortality, fragmentation of habitats, visual and 
noise disturbance and impacts from pollution. 
Further details and proposed mitigation are 
presented later in this document. 

Potential impacts include habitat 
fragmentation, road traffic 
accidents, lighting and nose 
disturbance and the potential for 
increased hunting as 
accessibility is increased. 
Proposed mitigation for these 
impacts is presented by species 
later in this document 

 
923. Given the proposed mitigation outlined above, the majority of residual effects are 
expected to be of low-moderate significance and short term only. The main impact of habitat 
loss and degradation will be addressed through appropriate habitat restoration (with a ration 
of 3:1 for Natural Habitat). Full details of forestry restoration are detailed later but as a 
minimum this will involve the creation of around 0.3 ha of sub-alpine birch krummholz near the 
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northern portal, 4.2 ha of riverine habitat, 2.1ha	of	alluvial forest with alder and ash and 2.1 ha 
of hornbeam forest.  

Table 110: Areas of Offset required for Notable and Natural Habitats 

Code Habitat Direct 
Impact 

Disposal 
sites 

Proposed 
Offset 

Where Status 

61GE02 Sub-alpine meadows Under main tunnel area – no direct impact Modified 
9BF-GE Sub-alpine birch 

krummholz 
>0.1ha 0ha 0.3ha and 

avoid 
Northern 
Portal 

Notable 

323GE Alpine rivers and their 
ligneous vegetation 

1.4ha 15.7ha 
subject to 
assessment 

4.2ha for 
the direct 
impacts 
and 
restore 

Both 
portals 

Natural 

70GE03 Low grass marshes 0 0ha avoid Zakatkari 
plateau 

Notable 

91E0 
*141 

Alluvial forests/ Alluvial 
forest with Alder and ash 

0.7ha 0ha 2.1ha Both lots Natural 

91CB-
GE   

Hornbeam forest 
(Carpinus betulus) 

0.3 0.8 subject 
to 
assessment 

2.1ha and 
avoid 

Gorge 
crossings 

Natural 

 
924. The precise locations of these restoration areas will be confirmed and managed under 
the supervision of the ECoW. The ECoW will also advise on any requirements for further 
mitigation should habitat loss on disposal sites be unavoidable, but at this stage avoidance of 
this impact is the preferred option. 
Residual Impacts 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual 
Impact 
Significance 
after Mitigation 

Construction Phase 
Medium Given the above, residual impacts on notable habits are 

expected to be minor / moderate.  Whilst some habitats 
will be lost, use of an ECoW to avoid notable habitats 
wherever possible, aligned with sensitive routing, use of 
TBM, habitat restoration and offsets will reduce such 
impacts to acceptable levels.    

Minor / 
Moderate 

Operational Phase 
Medium   Impacts to notable habitats during operation of the road 

will result from disturbance, potential pollution and 
increased access to habitats. Given the proposed 
mitigation impacts to habitats per se are expected to be of 
only low/medium significance.  Impacts to fauna are 
discussed further below.   

Low / Medium 

 

F.6.2 Notable Species 
 
General Impacts and Mitigation 
 
                                                
141 Equivalent to United Kingdom classification: "W5 Alnus glutinosa-Carex paniculata woodland", "W6 Alnus 
glutinosa-Urtica dioica woodland)" and "W7 Alnus glutinosa-Fraxinus excelsior Lysimachia nemorum woodland". 
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925. The Project has the potential to impact on notable species as described above. 
Although these will be reduced where practical through the application of construction good 
industrial practice (GIP), such impacts will include the following:    

Table 111: Generic Issues that may Affect Notable Species  
Issue Description 

Habitat loss, 
conversion, 
degradation 
and 
simplification  
 

Permanent land-take will affect habitats used for breeding, feeding and other 
activities by notable species. For areas of temporary land-take, pre-works surveys 
will be used to confirm baseline conditions to which habitats should be restored post 
construction.  Whilst this will minimize long term impacts, some short-term 
degradation and disturbance will be inevitable whilst mid-term loss will occur in 
areas that, once replanted, take time to matures (e.g. forest). Additional mitigation 
may be needed to compensate for this  

Fragmentation  
 

The construction and operation of the road has the potential to cause fragmentation 
of habitats used by notable species including large carnivores and bats. Whilst the 
use of tunnels will reduce this, additional mitigation may be required for some 
species as discussed later in this chapter.    

Changes in 
water 
conditions 
(hydrological 
impacts) 
 

The proposed scheme requires a limited number of water crossings. Appropriate 
pollution prevention measures will be put in place at each crossing and vegetation 
cover will be retained on the banks where possible to retain habitat and minimize 
soil exposure. Silt fences will be used to prevent silt from travelling downstream, 
and banks will be restored to pre-construction contours to the extent practical using 
temporary erosion control measures (such as straw bales, silt fence, etc.). Pre-
clearance site surveys will map sensitive vegetation for restoration and 
reinstatement of banks will use mid-term soil stabilization measures (if required) 
such as willow revetments, gabions and/or geo textiles membranes to retain soil 
until the vegetation has established.  

Habitat 
pollution 
including 
deposition and 
runoff.  
 

GIP mitigation will be used to minimize impacts from run off.  Where there are 
particularly sensitive watercourses bespoke mitigation and monitoring by the 
Ecological Clerk of Works will ensure no significant adverse effects. Impacts from 
dust (with appropriate damping down and other mitigation) are expected to be 
reduced to a distance of 25m from the works and are unlikely to be significant.  
Should the ECoW identify any particularly sensitive areas, deposit gauges will 
monitor the dust and appropriate action taken if required.  

Direct 
mortality 
 

Locating construction camps away from sensitive areas and enforcing a hunting 
ban of construction workers will help ensure that there are no significant adverse 
effects. Good site practice regarding the storage of waste and food will be 
implemented.  Speed limits on vehicles and restrictions to existing and/or dedicated 
haul routes will prevent direct mortality and disturbance from vehicles. Direct 
mortality will be reduced through the use of pre-clearance site surveys. The 
movement of animals out of the working corridor by the ECoW, and appropriate 
timing of works in sensitive areas.  

Disturbance to 
species 
including 
visual and 
noise 
disturbance  

Construction noise and visual disturbance will result in short term, localized effects, 
although many animals will become habituated to the noise.  Noisy activities (e.g. 
from static plant use) may result in abandonment of areas closest to construction 
sites by some species. Impacts to the most sensitive habitats and species will be 
reduced by confining works to the least sensitive timeframes.  Monitoring by the 
ECoW will also ensure that should valuable species be breeding in an area, works 
do not take place during these sensitive times.   

Spread of 
non-native or 
invasive 
species.  

Pre-clearance surveys combined with the demarcation and treatment of non-native 
species will prevent their spread. Monitoring post-construction will ensure that newly 
restored areas are not inundated with non-native species from adjacent areas.   
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926. Overall, the Project proposes to adopt the mitigation hierarchy to avoid impacts to 
notable species through a sequential approach of impact avoidance, mitigation, restoration 
and finally offsetting if no other approach is effective. The project has sought to avoid impacts 
to notable species from the outset through design of the route to avoid sensitive habitats. 
Wherever practical already degraded habitats (e.g. existing roads) are used or habitats of low 
biodiversity value (e.g. overgrazed pasture), and the use of tunnels will also avoid many 
impacts. Construction works will employ GIP (Good International Practice) to further prevent 
or reduce impacts wherever practical.   This includes avoidance measures during construction 
such as seasonal timings of works (for example to avoid impacts to nesting birds or roosting 
bats as determined by the ECoW – see below) as well as other generic mitigation measures 
as elaborated in the table below.  
927. Ecological Clerk of Works (ECoW) – The Project proposes to proactively further 
reduce residual impacts and risks through the use of an Ecological Clerk of Works (ECoW) 
who will ensure that detailed pre-construction/pre-clearance surveys are undertaken and will 
ensure that commitments in the Projects Biodiversity Management Plan (part of the SEMP) 
are delivered in accordance with Project commitments. The ECoW will be well trained in the 
practical elements of protected species including handling of species that they may have to 
move and the recognition of sensitive habitats. They will also have a working understanding 
of wider environmental issues and the construction/engineering process. The Biodiversity 
elements of the SEMP will be updated once the habitats and species within the Project area 
have been further mapped under the guidance of the ECoW prior to and during the 
construction143. 

Table 112: Generic Construction Mitigation (GIP) to Minimize Impacts to Notable 
Species 

Impact Mitigation 

Impacts due 
to scarcity 
of data 

Ahead of all works, sensitive habitats and notable species will be identified and 
mapped in ‘pre-works surveys’ (details below) by the ECoW. Bespoke mitigation will 
be applied in all areas where sensitive habitats and notable species are identified. This 
will allow suitable mitigation to be identified and the success of any remediation to be 
monitored. A monitoring report and hazard map will be prepared of sensitive locations 
by the ECoW and shard with workers so that sensitive areas can be avoided or 
bespoke mitigation implemented. The ECoW will ensure that habitat degradation is 
minimized and baseline data for the species BAPs (Biodiversity Action Plans) is 
obtained.  Prior to any enabling works site survey, mapping and/or demarcation of non-
native invasive species will also be required.  

General 
impacts 
from works 
and 
operation – 
avoidance 

The works footprint will be reduced as far as possible e.g. through the use of a single 
vehicle track policies and use of low-impact vehicles where practical. Vehicles will be 
driven at designated speed limits. Off-road travel will be prohibited where practical. 
Laydown areas and compounds will be sited to avoid unnecessary clearance of 
vegetation. Natural breaks in vegetation will be used as preferred access routes where 
possible. The workforce will adhere to working corridors. All staff will be provided with 
environmental awareness training. The workforce will not deviate from approved 
clearance areas. Workforce hunting and fishing bans will be enforced and cutting of 
wood by workers will be prohibited. Fencing will be minimized to ensure that areas vital 
for wildlife are not isolated by workforce activities, unless this is for species protection 
measures. Temporary barriers will be used to prevent wildlife from accessing waste 
disposal areas and similar areas.  

Habitat 
Restoration 

Any reseeding or replanting of selected areas to be restored will use locally collected 
seed mixes and saplings. A local source of indigenous saplings suitable for replanting 
programs will be identified in advance to facilitate restoration. All efforts will be made 
to minimise removal of mature/significant trees and maintain connectivity between 

                                                
143 This will specify the baseline condition of each habitat and species, the target condition and the 
recommended actions required to achieve this restoration. 
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Impact Mitigation 

areas of forest habitats. Soils will be removed as subsoil and top soil and these will be 
stored separately as per good working practice for subsequent restoration. Workforce 
will be educated on preventing bush fires and this will not be used as a land clearance 
method.  

Forest 
habitats 

Mitigation will include limiting working RoW within forest habitats, avoiding the felling 
of mature trees wherever possible and restricting working hours to daytime preventing 
noise pollution during twilight (dusk and sunrise).  

Riparian 
Habitats 

Works will be minimised within riparian areas to safeguard aquatic organisms. 
Crossing points across rivers will be conducted where there is clear access to the 
banks and vegetation clearance is minimised. The ECoW will determine for which 
riparian works a site-specific method statement is required.  Standard pollution control 
measures will be implemented in all sites (e.g. to prevent silt contamination water will 
be kept out of the works area using appropriate isolation techniques, such as coffer 
dams, silt fences and by-pass channels). Demarcation and offsets for camp and 
storage locations and field activities will be at least 50m from watercourses where 
practical. Erosion control using ‘polders’, pads of plants and geo-nets will be 
implemented.  Where trees have to be removed to facilitate the crossing, these will be 
replanted with a similar species composition. 

New 
Habitats 

New habitat features will include boulder piles, dead wood piles and brash, and 
creation of appropriate ponds.  

Habitat 
pollution  

Standard pollution control measures will be implemented. The ECoW will determine 
when further monitoring (e.g. for turbidity) and/or bespoke mitigation are required. Dust 
emissions due to road travel will be minimized by regulating vehicle speed and 
watering roads (where required). Spill kits will be available and standard industry 
refuelling protocols will be followed, e.g. use of drip trays. Erosion control will be 
implemented as appropriate.  

Direct 
mortality of 
notable 
species 

All food and food waste will be stored securely to deter opportunistic species and 
minimize interactions between humans and animals. The location of sensitive species 
identified by the ECoW will be reported to the workforce appropriately. The ECoW will 
be present during commencement of all works to conduct pre-construction checks and 
prevent animals present within the working area being killed or injured during the 
works. Checks will be for all vertebrate species including ground nesting birds, reptiles, 
amphibians and bats, amongst others. Checks will include within hollow trees and 
other places of shelter. As far as possible tree and scrub clearance will not be 
undertaken during the breeding bird season (March to August inclusive).  Should 
clearance during this time be necessary a pre-clearance nesting bird check of the 
vegetation to be cleared will be undertaken by the ECoW and a decision on whether 
to move the nest or defer the clearance will be made by the ECoW. 

Lighting Works will not be lit where this is practical. Where lighting is required it will be 
directional and the lighting strategy will be designed with the input of the ECoW. Only 
non-UV lighting sources will be employed. 

Excavations Pits and excavations will be filled in as soon as possible following works. Trenches and 
pits to be created for longer than 48h periods will have 45O ground ramps to allow 
escape by fauna should they fall in. A pre-start check for fauna will be completed prior 
to works commencing in the morning if trenches are left open overnight.  Regular 
crossing points will be installed to ensure wildlife can cross excavations, berms and 
drainage channels. 

Noise Noise is likely to be highly localised and most receptors will likely avoid the noisiest 
areas or become habituated to certain noise. Some species may be particularly 
vulnerable and additional mitigation measures will be implemented as appropriate, eg 
by altering timing of works, using less noisy machinery where appropriate. Noise 
barriers will be considered for use around static equipment.  
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Impact Mitigation 

Non-native 
or invasive 
species  

Native plants that are locally sourced will be used for re-planting. A site wide ban will 
be placed on workers bringing vegetation or soil from outside the site area to prevent 
dispersion of non-native invasive species. Minimize topsoil movements. Wash down 
of all vehicles and equipment before entering the sensitive sites. Follow species 
specific mitigation regarding invasive species which includes demarcation and 
avoidance.   

Unplanned 
events 

Mitigation for unplanned events will include training of staff in: 1) the sensitivities of the 
habitats and species in the area via toolbox talks including health and safety 
recommendations regarding poisonous or otherwise dangerous plants or animals, 
provided by the ECoW 2) Prevention of accidents by adhering to good practice 
behaviour throughout the works 3) Delegating authority to a ECoW whose job it is to 
ensure compliance of the required mitigation 4)  Training in immediate response to 
bush fire, spillages etc.5)  Emergency numbers provided for ECoW should protected 
species be found on site in the absence of site supervision. The ECoW will be present 
at all times if works need to take place in particularly sensitive areas. 

 
928. Pre-works surveys – Prior to works starting, the proposed route will be further 
surveyed by suitably qualified ecologists to map up-to-date baseline conditions. The work will 
focus on the presence / potential presence of notable species, as discussed earlier in this 
document. It will:  

• Consider all vertebrates (mammals, birds, reptiles, amphibians, fish). 

• Employ survey techniques that are fully auditable, repeatable and in line with good practice 
guidance and undertaken by a suitably qualified professional. 

• Be conducted at a suitable time of year for the target habitats and species (likely spring 
and autumn but to be confirmed for each receptor by the ECoW). 

• Be used to update the Biodiversity Management Plan (BMP) from which the success of 
the species and habitat restoration can be compared to the BMP targets.  

929. The ECoW will be responsible for confirming that adequate information has been 
collected to ensure that there is an appropriate baseline to inform the bespoke mitigation and 
monitoring.  
930. The ECoW will also reassess the Project RoW ahead of the works through a 
‘walkthrough’ to be conducted ideally one to two days ahead of the works to obtain up to date 
information on the presence of flooded areas; nesting birds etc.   
931. These two types of surveys can be summarized as follows: 

• Pre-commencement detailed baseline data collection – To be undertaken well in advance 
of enabling works: These will allow habitat and species distribution to be accurately 
mapped in order to inform mitigation, confirm baselines and therefore targets for offsetting 
and KPIs for monitoring.  To take place no later than 2 weeks and no more than 6 months 
before work commences. To be conducted by an appropriately qualified Biodiversity 
Specialist in Spring / to Autumn and focus on notable habitats and species. 

• Pre-commencement walkthrough (rapid assessment) – To be undertaken just before 
enabling works to identify presence of sensitive receptors such as nesting birds, roosting 
bats and sheltering reptiles etc.  Expected to take place no later than 1 day and no more 
than 2 weeks before work commences. To be conducted by an appropriately qualified 
Biodiversity Specialist and focus on notable habitats and species. 

Specific Notable Species Impacts and Mitigation 
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932. Despite this overall approach to mitigation, the project still has the potential to impact 
on a number of notable species for which the use of species-specific biodiversity action plans 
are proposed (see standalone Biodiversity Action Plan) to help ensure that no net loss (and 
ideally “net conservation gain”) is achieved.  These species include the following potential 
triggers of PBF: 

• Birds: Egyptian, Bearded and Griffon Vultures, Golden Eagle, Caucasian Black 
Grouse, Corncrake, Greater Rosefinch 

• Mammals: Caucasion Chamois, Otter, Bats (all species), brown bear, Eurasian lynx, 
Kazbegi birch mouse. 

• Other: Dinniks Viper, Trout          
933. The potential for significant residual impacts to these species, and hence the 
need for species-specific BAPs, is addressed further in the CHA (Appendix V) and 
standalone BAP documents, and summarized at the end of this section.   

934. Where available, for each of these groups, species-specific mitigation is outlined 
below. Where this is lacking it will be developed as part of the broader Project Biodiversity 
Management Plan.  

• Caucasian Black Grouse (Tetrao mlokosiewiczi – IUCN: NT GRL: VU) – The proposed 
scheme will increase access to the Tereg valley and there is the potential for both habitat 
fragmentation and increased hunting.   No known leks will be affected. Opportunities will 
be identified during landscaping for replanting of suitable areas with key winter food 
species, including Betula litwinowii, Quercus macranthera, Fagus orientalis, Juniperus and 
Rosa spp. No long-term impacts are expected to this species from the scheme, but since 
the scheme increases access to the Tereg valley, further surveys of use of the valley by 
this species will be undertaken and additional conservation actions may be developed as 
a result.   

• Kazbegi Birch Mouse (Sicista kazbegica IUCN: EN GRL: VU) – Whilst populations of 
small mammals can become genetically separated as a result of habitat fragmentation due 
to road schemes, the route selection and proposed tunnel approach, should minimize this. 
No specific actions apart from application of GIP are proposed and it is considered unlikely 
that the project is going to have any significant residual impact on this species.  

• Dinnik’s Viper (Vipera dinniki IUCN: VU) – The viper is found in a wide variety of habitats 
and it is considered unlikely that the project will have a significant impact on this species. 
Further surveys for this particular species will be undertaken, but no specific actions apart 
from application of GIP are proposed. It is considered unlikely that the project will have 
any significant residual impact on this species.  

• Corncrake (Crex crex IUCN: LC GRL: VU) – No areas of tall grass meadows are 
expected to be affected by the project, although this needs to be confirmed by the ECoW 
especially near the Begoni Plateau and proposed Kobi area spoil disposal sites.  Further 
information is required for this particular species from the ECoW to determine the extent 
to which a species-specific BAP is required to mitigate impacts. 

• Eurasien Otter (Lutra Lutra IUCN:  NT GRL: VU) – The species is known to be present 
and is currently under threat from a combination of declining wild fish stocks, habitat 
destruction (e.g. removal of bank side vegetation), and persecution due to perceived 
predation on fish. Pollution from organochlorines, polychlorinated biphenyls and mercury 
is also a major threat as are drowning in culverts and road kills. 
Construction and operation of the road could result in direct mortality of otters as well as 
loss and fragmentation of habitat, disturbance, pollution and other indirect effects, 
discussed further in the table below. Mitigation will be implemented in all likely habitats 
where there is not sufficient evidence to discount the presence of otters.   
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Otter habitats and lying-up sites are subject to change over time and further surveys will 
be conducted, including immediately prior to the start of construction.  This will involve 
surveys of all watercourses within 100m of the alignment for signs of otters including holts 
and couches. If any otter lying-up sites are found, mitigation will be adjusted as required.  
If any holts or couches being used for breeding are found all works in that area will need 
to be suspended until the cubs have left the holt/couch. Where otters are confirmed to be 
present, annual post-construction monitoring is proposed for five years to confirm whether 
the mitigation measures have been effective or if any alterations and/or enhancements are 
necessary. 
Immediately prior to construction, for every river crossing or activity within a river there will 
be a pre-enabling dedicated survey to confirm absence of holts or other resting features 
within the direct zone of impact of the works. If features are found, exclusion of the features 
will be ensured prior to works commencing.  During works within rivers, movement through 
the works area by Otters will be permitted over the banks. Searching for holt and couch 
signs within areas to be impacted by river crossings. 
If the above mitigation is implemented the project is expected to have no residual impacts 
on this species. 
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Table 113: Otter Mitigation Strategy 
Sources of Impact GIP Construction 

Mitigation 
Bespoke Construction Mitigation Design and Operational Mitigation 

Direct Mortality  
Otters are inquisitive animals and 
may be attracted onto 
construction sites to investigate 
machinery or spoil heaps. As a 
result they can become trapped in 
pits, piping, chemical containers 
wire mesh etc. As nocturnal 
animals they can also be 
particularly susceptible to night 
time accidents. They are also 
particularly susceptible to RTAs 
during project operation.   
 

Holes/pits will be covered at 
night or mammal ramps 
positioned to allow any 
trapped animals to escape.    
 
Night working will not be 
permitted where the 
proposed scheme comes 
within 30m of any 
watercourse where otters 
may be present to reduce the 
risk of otter being run over by 
construction traffic. 

Otters to be excluded from dangerous 
areas by erecting temporary otter proof 
fencing where they are present (whilst 
avoiding otter commuting routes).  
Fencing may be e.g. chestnut paling 
fence with stakes at 25mm gaps or stiff 
plastic mesh that otters cannot scale.  
Temporary fencing to be positioned to 
guide otter to safe routes through the 
working areas. This may include 
underpasses for site access and haul 
roads, (min internal diameter > 600mm) 

Construct watercourse crossings to enable 
safe passage of otters.  All bridges or 
buried structures will have sufficient space 
between the abutments and the 
watercourse to enable otter to pass safely 
during high water levels. Provision will be 
made for otters to gain access to the water 
at such structures and ledges will be 
incorporated in the bridge design as 
appropriate.  The proposed scheme is not 
expected to cross any smaller watercourses 
at grade.  Should this change, and otters be 
considered likely to be present continued, 
access along the water course would be 
maintained through the use of appropriate 
culverts144. 

Habitat Loss and Fragmentation 
Otters are secretive, and holts 
and couches are particularly 
important.  Each otter knows 
where shelter is available in its 
home range. Loss of holts and 
other lying-up sites requires 
animals to travel further to find 
suitable cover.  Habitat loss 
results from direct landtake siting 
of works compounds and material 
(including spoil) excavation of 

Compounds etc to be sited at 
least 30m away from 
watercourses and to avoid 
nearby areas of woodland, 
dense scrub and/or wetland.  
 
After temporary loss habitat 
to be returned to its former 
quality or better (habitat 
creation for other species 

Consider planting of trees such as 
willow, oak and ash along riverbanks 
and encouraging dense scrub nearby. 
Fence off overgrazed areas of land near 
watercourses to encourage vegetation 
growth.  Where mature trees along 
riverbanks need to be removed, retain 
the root systems where practical to 
provide potential holt sites.  
Where works result in damage to river 
and stream banks, protected them eg by 

Construct bridges and culverts where the 
road dissects watercourses to allow safe 
passage of otters during spate conditions, 
(presence to be confirmed by the ECoW).   
 
Should extensive stretches of road be 
fenced, install dry underpasses to enable 
otter to move between habitats.  
 

                                                
144 depressed invert box culverts are typically used as they do not fill as rapidly as cylindrical culverts which helps swimming otters.  Culverts should be fitted with dry ledges that are accessible 
during high water levels. These should be made of solid concrete and integral with the culvert, 500mm wide and accessible both from the bank and the water by the provision of ramps or groups of 
large boulders.  Ledges should be sited at least 150mm above the appropriate high flood level, allowing 600mm headroom.  Where appropriate otters can be guided to the ledge by planting dense 
scrub on the opposite bank or providing the ledge on the appropriate side of the culvert.  Further surveys will be undertaken prior to the construction of culverts should they be needed.  
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Sources of Impact GIP Construction 
Mitigation 

Bespoke Construction Mitigation Design and Operational Mitigation 

cuttings, construction of 
embankments and access roads, 
and building of bridges and 
culverts. Impacts will be greatest 
where construction requires 
diversion and re-alignment of 
watercourses.  

groups will also support otter 
where close to waterbodies).   
Reinstate any realigned 
sections of watercourses to 
as near as natural as 
possible or create new 
channels with meanders and 
riparian planting  

piling large concrete blocks to create 
attractive cavities for otter (in areas 
where the safety of otter can be assured 
by restricting their access to the 
carriageway).   

Habitat Fragmentation 
Works/the road may prevent otter from moving freely within and 
between existing areas of habitat, Culverts may act as a barrier to 
migratory fish movements and this could affect eg salmonid 
populations.  The scheme could divide otter home ranges, leading 
them to either abandon parts or make frequent road crossings, 
with associated risk of accident. Severance of an otter’s home 
range can also place it in direct competition with other otter, and 
otter are capable of inflicting serious and potentially fatal injuries 
on each other during disputes over territory.  

Install temporary or permanent otter underpasses if required (eg under access roads).  
During construction of bridges and other structures one side of the river or stream 
being bridged will remain intact for as long as possible to provide safe access, and the 
area around the water course to be disturbed will be minimised by the provision of 
temporary barriers and safe working areas.  
In addition, if lighting is used it should be shone away from the river during construction 
at dusk or in the morning. Or if needed in the river it should use shrouding to ensure 
that not all the river is lit up and passage along it is still possible in unlit locations. 

Disturbance 
Includes physical disturbance, 
noise and light as well as possible 
obstruction of holts and otter 
pathways.  
 

Appropriate siting of 
construction compounds 
and/or storage sites to 
minimise such impact.  

Provide relevant contractors with an 
overview of otter ecology prior to works 
commencing. Any holts and couches to 
be identified to contractors in confidence 
to ensure that they are not accidentally 
disturbed and marked so that 
contractors must not enter.  Site 
clearance must be preceded by a 
thorough survey of the area for holts, 
couches and otter, and once completed 
working areas in suitable habitat must 
be fenced to prevent otter returning. If a 
holt or couch is discovered during 
construction, an exclusion zone of 30m 
must be established and all works 

During the operational phase, otter would 
be likely to suffer disturbance from traffic 
noise as well as from road lighting.  Otter 
may become accustomed to these impacts 
over time but could abandon any holts or 
couches in the immediate vicinity of the 
scheme.  Potential disturbance caused by 
the operation of the scheme will be partially 
mitigated for through the planting of natural 
screens along the scheme which will 
reduce noise and light disturbance to otter.  
Areas of lighting should be low where the 
operational scheme crosses or runs parallel 
to watercourses thus reducing disturbance 
to otters.  
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Sources of Impact GIP Construction 
Mitigation 

Bespoke Construction Mitigation Design and Operational Mitigation 

suspended.  If an occupied breeding site 
is found, it may lead to the cessation of 
work for up to 10 weeks until cubs are 
mobile and able to leave the area. Night 
working (one hour after sunset to one 
hour before sunrise) will not be 
permitted where the scheme comes 
within 30m of a holt/couch or 
watercourse in order to prevent 
disturbance to otter and their routines.  

 

Pollution and Other Indirect Impacts  
Water pollution could create long-
term damage to the productivity 
and diversity of nearby habitats, 
affecting both otters and their food 
supply.  Local rivers already have 
seasonally high sediment 
loadings but construction works 
(including gravel extraction and 
in-river works) can result in 
sediment deposition downstream. 
This can impact on both aquatic 
invertebrates and fish populations 
(and fish fry) which in turn would 
affect otter prey availability.     
Accidental spillages, e.g. from oil 
and diesel drums would also 
impact on prey, and if chronic 
could lead to bio-accumulation of 
contaminants which could result 
in otter mortality.  Pollutants such 
as oil and diesel can also affect 
345iltshi-regulation qualities of an 
otter’s coat and cause mortality.   

Contractors to adhere to pollution prevention GIP, as outlined in relevant 
guidelines on eg: Prevention of Water Pollution; Use and Design of Oil 
Separators; Works In, Near, or Liable to Affect Watercourses etc.  
 
Any chemical and oil storage tanks will be set back at least 10m from 
any watercourse and secondary containment must be provided.  
Construction vehicles will be prohibited from crossing watercourses used 
as breeding grounds by salmonid fish and silt traps will be installed as 
appropriate.  Disturbance to streambeds will generally be kept to a 
minimum to prevent erosion and siltation.   
 
During both construction and operation pollution control measures will 
include installation of drainage systems to divert runoff into drains, soak-
aways and detention basins to avoid contamination of watercourses.  
Detention basins should be fenced for health and safety purposes which 
would also act to deter otters from gaining access and becoming 
trapped. Drainage systems should be grilled to prevent otter entering 
and becoming trapped.   
 

Pollution from the operational road can be 
worst following storm water runoff or 
accidental spillage.  Runoff may contain 
toxic compounds used in the manufacture 
of cars, including zinc, cadmium and 
copper, as well as PCBs. Spillages 
occurring during the operational phase 
would have impacts similar to those from 
construction. 
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935. Bats – Further bat survey work is to be undertaken to confirm bat species present 
within the Project area. Road construction has the potential to result in impacts to bats as a 
result of habitat loss and disturbance and direct mortality amongst others. These will generally 
be mitigated through the use of the ECoW as outlined earlier.  
936. Operational roads can also have a number of significant effects on bat populations 
including those outlined further in the table below. Many effects of roads on bats are species-
specific. Larger, fast-flying species, adapted to foraging in the open, appear to be less affected 
by roads since they typically fly high above the ground and their greater flight efficiency and 
speed mean that even if diverted, the consequences are less likely to be important. Smaller, 
slower flying, woodland adapted species are more maneuverable but less efficient flyers. 
Woodland species are also more reluctant to fly in the open and tend to commute along linear 
features in the landscape such as tree lines, waterways, and woodland edges. These features 
provide protection from weather and predators, are sources of insect prey, and provide 
conspicuous acoustic and visual landmarks for orientation. The species most likely to be 
affected by roads are the slow-flying, woodland-adapted bats, such as Rhinolophus and some 
Myotis species, and these are also those that have suffered most from habitat loss.  
937. Further work is required to determine the species of bat actually present around the 
proposed route and therefore what mitigation is appropriate. The detrimental effects of artificial 
lighting will however be reduced where practical by limiting unnecessary installations and 
using cut-off lighting.  This is considered particularly important in areas commonly used by 
light-averse bats to forage, commute or roost during key times such as reproduction. Bats are 
also particularly faithful to maternity roosts due to the specific conditions they provide, and so 
conserving them is important for maintaining bat populations.  
938. Proposed mitigation includes the following:   

• Any tree above 100mm in diameter to be checked by the ECoW for the potential of roosting 
bats prior to removal. If bats are found, the roost will be left undisturbed until vacated by 
bats.   

• All felled trees with potential to support bats (i.e. with suitable cavities) to be left in situ (on 
the ground) for 24 hours to allow any bats to move.  

• Where practical avoid felling trees between April-August.   

• Use of non-UV sources of lighting at working sites, deposits and permanent facilities to 
avoid attracting nocturnal insects and the bats that feed on them. 

• Installing of bat boxes within appropriate habitat to mitigate for loss of roost sites. 
• If any habitat corridors are found to be severed, identify key locations for replanting to 

retain commuting routes and if appropriate raise the height of the planting so that crossings 
are above traffic.  

• If routes are near cuttings provide appropriate infrastructure across the cutting where 
practical to ensure bats avoid the cut area and being hit.  

• Use down lighters as standard given the very undeveloped nature of the project area. 
939. Further information is required as a priority for bat species from the ECoW to determine 
the extent to which species-specific BAPs are required to mitigate impacts. 
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Table 114: Impacts of Operational Roads on Bats   
Issue Effect 
Habitat 
Loss 

The proposed road development will involve the removal of trees and buildings that hold potential or actual bat roosts. The removal of trees, hedges, 
scrub, water bodies and unimproved (‘natural’) grassland also reduces available foraging habitat145.  

The Barrier 
Effect  
 

Roads are potential barriers to flight between roosts and foraging sites and between summer, mating and winter roosts. Bats have been shown to 
make major detours (with associated energy costs) to avoid roads or to find appropriate crossing points. This can also deny bats access to parts of 
their habitat which can reduce home range size and quality and restrict migration. Roads may act as barriers because they interrupt existing linear 
flight lines, because some species are reluctant to cross open ground, because some species avoid lit areas (road and vehicle lights) and, at least 
initially, because they represent sudden changes in the bats’ familiar landscape. Roads may also fragment habitat, decreasing its area and quality.  
Impacts are however species specific. Studies in Germany have shown that Bechstein’s bats (Myotis bechsteinii) will avoid crossing roads, whilst 
barbastelle bats, Barbastella barbastellus will fly over roads and Nyctalus species will cross busy roads at heights above 20 m. behaviour that is likely 
to make them less susceptible to the barrier effects of roads and to collision mortality. Others will use underpasses, if strategically located.  

Direct 
Mortality 

Bats that attempt to cross roads also risk collision, and hotspots for mortality have been found where there is favourable habitat for bats and flyways 
cross roads. Although agile and manoeuvrable in flight, most bat species fly at low speeds (< 20 km/h) and many fly close to the ground (0-4 m) 
particularly when crossing open spaces. These behavioural traits make bats highly vulnerable to moving vehicles when either foraging along roads 
or when attempting to cross roads on commuting flights. Being small, bats can probably be pulled easily into the slipstream of passing vehicles.  

Light Lighting tends to deter many bat species, notably slow-flying, woodland-adapted species such as Rhinolophus, Myotis and Plecotus, from approaching 
roads and probably exacerbates the barrier effect. Both high-pressure sodium and white LED light deter woodland-adapted species, even at low 
intensity.146 As light intensity drops rapidly away from the source, effects of isolated sources are not likely to be far reaching, but large arrays of high 
intensity lights will have a significant effect. Light can also attract some bat species, in particular open-air foragers such as Nyctalus and generalists 
like Pipistrellus, since short wavelength light attracts insect prey, concentrating them around lights and increasing bat foraging efficiency, although 
they may also be at greater risk of collision with traffic.  

Noise Most insectivorous bats rely on echolocation calls to orientate, detect prey and communicate. Some also locate and capture prey by listening for 
sounds they generate. (e.g. wing movements or mating calls). Traffic noise may mask all of these sounds and reduce the feeding efficiency of bats 
(eg Myotis myotis). It is likely that habitats adjacent to noisy roads would be unattractive as feeding areas for such species. Vehicle noise may also 
exacerbate the barrier effect, although noise effects over unlikely beyond 60m away. 

Cumulative 
effects  
 

Most of the factors discussed above are also cumulative. The effects of each individually need not therefore be great for the combination to have a 
profound effect on a bat population. Full effects, however. May not be seen for several decades and this has important implications for monitoring the 
effects of roads and assessing the effectiveness of mitigation. Data147 indicates that the decline in diversity and abundance of bats extended to at 
least 1.6 km from a motorway.  

                                                
145 Road surfaces alone removes some 7 ha of habitat for every 10 km of 7 m wide, two-lane, single carriageway road. Roadside hard shoulders, verges, 
junctions, service areas and other structures remove additional potential habitat. 
146 (Stone et al. 2009, 2012). 
147 Berthinussen & Altringham (2012a, 2013 
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940. Large Carnivores – The following large carnivores are likely (bear and wolf) or 
potentially present (lynx) within the Project area:   

Table 115: Large Carnivores Likely or Potentially Present in the Project Area 
 Brown Bear Ursus arctos      Eurasian Lynx Lynx 

lynx  
Grey Wolf, Canis lupus 

 IUCN: LC GRL: EN IUCN: LC GRL: CR IUCN: LC  GRL: N/A 
Status Present in the study area. 

Traces of bear sometimes 
reported by locals near 
cattle barns and nr 
mountain birch forests of 
northern portal. 

Anecdotal reports of 
”a large cat” in the 
project area 
occasionally over last 
6 years. Potential 
resident. 

Local reports that wolves are 
regularly seen in winter/early 
spring and occasionally attack 
cattle. Present in Peoject area.   

Threats Forest management 
practices including loss of 
fruit trees. Human 
persecution. 

Poaching, 
persecution, habitat 
fragmentation 

Habitat fragmentation, 
disturbance and risk of accident 
are more significant impacts 
than habitat loss per se.   
Poisoning and persecution for 
perceived predation on 
livestock.   

 
941. Project impacts on these species may include: 

• Direct loss/fragmentation/disturbance of breeding and feeding habitat 

• Direct mortality arising from road traffic accidents 

• Increased persecution as a result of access for hunters to high mountain areas.       
942. The extensive use of tunneling means that no requirements for “green infrastructure” 
such as ecological bridges is envisaged. Instead the main mitigation proposed for these species 
is as follows: 

• Further work to Identify and map areas occupied by these large mammal species (as far as 
possible) prior to the commencement of the work. 

• If animals are believed to be present near works carry out works only during the day to limit 
disturbance (primarily breeding season of March – June).   

• All staff to receive a tool box talk identifying the potential presence of these species and 
advising upon the correct actions to take should these species be encountered. The need 
for good housekeeping (i.e. no litter, food stored appropriately) will also be communicated. 

• Consideration of the following in species-specific BAPs:  
o Monitoring studies for populations moving through the area (e.g. by tagging),  
o sponsorship of studies into safeguarding measures for large carnivores,  
o support to the Kazbegi national park with the creation of management plans for 

supporting populations of large carnivores, including obtaining baseline data on the 
movement of large carnivores through the park. 

Potential Indirect Impacts (Primarily Arising from Increased Access)   
943. A number of notable species of the high mountains are also found within the Project 
area.  Whilst occasional animals may venture into areas directly affected by construction or 
operation of the scheme, most will remain in remoter areas and are unlikely to be directly 
affected by the project. They may however be affected by indirect impacts associated with the 
following: 

• Noise and disturbance during construction. 

• Lighting and disturbance from the operational road.   
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• Increased levels of persecution and hunting as access to the area improves.  
944. This includes a range of birds of prey and ungulates as shown in the tables below:  

Table 116: Vultures  
 Bearded 

vulture/ 
Lammergeyer  
Gypaetus 
barbatus 

Griffon vulture  
Gyps fulvus  

Egyptian vulture 
Neophron 
percnopterus  

Black (Cinerous) 
Vulture  
Aegypius 
monachus  

 IUCN: NT GRL: 
VU 

IUCN:LC GRL: VU IUCN: EN GRL: VU IUCN: NT GRL: 
EN 

Status 2-3 pairs 
breeding on in 
the NP. Vast 
home ranges. 
Likely to forage 
over pastures in 
the project area. 

15-20 pairs breed in 
the NP. Likely to forage 
over pastures in the 
project area 

Breeds in NP and 
recorded in project 
area. Likely to forage 
over pastures and 
scavenge in villages. 

Breeding in NP 
and likely to 
forage over the 
pastures of the 
project area. 

Threats Poisoning, 
habitat 
degradation, 
disturbance of 
breeding sites, 
collision with 
powerlines 

As above although 
effective protection in 
areas with a plentiful 
supply of food has 
been shown to catalyse 
impressive recoveries. 

Disturbance, lead 
poisoning (from 
hunting), direct 
poisoning, 
electrocution (by 
powerlines), collisions 
with wind turbines, 
reduced food 
availability and habitat 
change. 

Degradation of 
nesting habitats 
and human 
persecution 

 
Table 117: Raptors 

 Golden eagle Aquila chrysaetos IUCN: 
LC  GRL: VU   

Long-legged Buzzard Buteo rufinus 
IUCN: LC  GRL: VU   

Status Breeds in Kazbegi NP and likely to forage 
over the pastures of the project area. 

The IUCN range maps: potential breeder in 
NP likely to forage over meadows in project 
area. 

Breeding  Cliff ledges but also large trees or similar 
artificial structures. 

Cliff ledges and crags   

 
Table 118: Ungulates 

 Caucasian Chamois Rupicapra 
rupicapra (ssp caucasica) IUCN: LC 
GRL: EN 

Eastern Caucasian or Dahestanian Tur  
Capra cylindricornis IUCN: NT GRL: EN 

Habitat / 
Status 

Known from the Kazbegi National Park and 
the slopes of the Truso gorge and Sno 
valley near northern portal.  Not recorded in 
the project area but may be present in high 
areas. Declining and has virtually 
disappeared outside protected areas. 

The latest data suggest that there may be 
around 1500-2000 animals in the National 
Park 

Threats Hunting and poaching. This species is hunted heavily for food by local human 
communities Poaching is probably the most significant cause of the recently observed 
serious declines. Livestock grazing results in competition for resources, especially with 
domestic sheep and goats. The species is also impacted by habitat loss and 
degradation preyed upon by wolves and lynxes Human disturbance, particularly as a 
result of increased tourism and leisure activities in mountain areas, may also be a problem 

 



 
Environmental Impact Assessment for the Kvesheti-Kobi Road Section  
 

 
 

350 

945. No specific mitigation is proposed at this stage for any of the above species. However, 
it the RD should seek to work with the National Park, MoEPA and relevant conservation 
organizations to support long term conservation planning for species like these indirectly 
affected by the project and this can be done in conjunction with work to be done on eco-tourism 
development in the region which is already planned.  
Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual 
Impact 
Significance 
after Mitigation 

Construction Phase 
Moderate Given the above, residual impacts on notable species are 

expected to be moderate.  Direct impacts will be 
associated with habitat loss, disturbance and accidental 
mortality. Indirect impacts could also arise from 
fragmentation and introduction of people to the valley.  
The implementation of the proposed mitigation, including 
the proactive use of the ECoW, and the preparation and 
implementation of appropriate Biodiversity Action Plans 
(BAPs) for key species, means that such impacts are, 
however, expected to be reduced to an acceptable level, 
although they remain as moderate.  

Moderate 

Operational Phase 
Medium / High  The operation of the road will result in direct impacts to 

notable species from road traffic accidents as well as 
indirect impacts associated with disturbance, habitat 
fragmentation, pollution and increased access to habitats. 
Given the proposed mitigation, including the used of 
species-specific BAPs, such impacts are expected to be 
reduced to an acceptable level.  

Medium 

 

F.6.3 State Forest Fund  
 
Potential Impacts	
 
946. The following table summarizes the key potential impacts to state forest fund and 
indicates potential impact significance using the methodology outlined in Section F.2. 

Table 119: Impact Screening – State Forest Fund 
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C Cutting of trees Terrestrial 
wildlife  

M H H M MAJ M/F SMALL MED DEF M 

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 
Cells shaded in blue are positive impacts.  
 
947. These key potential impacts and other minor impacts are described in more detail below. 
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Pre-construction / Construction Phase 
 
 
948. As noted in Section E.2.5 – State Forest Fund, approximately 5.9 hectares of state 
forest fund will be cut to accommodate the Project buffer. None of the trees identified for cutting 
in the buffer are identified as Georgian red list species.  
Mitigation and Management Measures 
949. An inventory of the species to be de-listed has been prepared as part of this EIA 
(Appendix I). The RD is responsible for supplying this information to the National Forest Agency 
in writing in order to complete the de-listing process. The RD will make an appropriate 
compensation payment for the trees cut as part of the Project based on the criteria of 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. The payment shall be made before 
beginning of forest usage.  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. 
950. Whilst no compensation in the form of re-planting is required under Georgian legislation 
unless specified by the MoEPA re-planting, on a 1:3 basis, will be undertaken as an additional 
compensation measure. The Contractor should coordinate with the National Forest Agency to 
identify a site, or sites, within the Project area where such trees can be planted. Seedlings will 
be obtained from suitable local nursery-gardens.  Plant maintenance will be carried out by the 
Contractor for at least two years. 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 Construction the ECoW 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. 
Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Medium Cutting of the trees during the construction phase will 

have a negative impact upon habitat and the species in 
these areas.  

Minor / Moderate 

Operational Phase 
Medium / High  Cut trees will be re-placed on a 1:3 basis. No significant 

residual impacts are anticipated in the operational 
phase.   

Negligible 

 

F.7 Economic Development 

F.7.1 Local Economic and Livelihoods Impacts 
 
Potential Impacts 
 
951. The following table summarizes the key potential impacts on the local economy and 
livelihoods and indicates potential impact significance of the impacts using the methodology 
outlined in Section F.2. 
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Table 120: Impact Screening – Local Economy and Livelihoods 
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direct employment 
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C Stimulation of 
indirect 
employment 

Nearby 
communities 
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employment 

Nearby 
communities 
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tourism 

Nearby 
communities 
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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 
Cells shaded in blue are positive impacts.  
 
 
952. The potential local economic and livelihoods impacts arising from the construction and 
operations phases of the Project are predicted to result from the following: 

• Generation of direct employment by the Construction Contractor and contractors engaged 
in the Project;  

• Stimulation of indirect employment by companies and businesses that participate in the 
Project’s supply chain and provision of services to the Project, together with the potential 
stimulation of the service sector arising from opportunities facilitated by construction of the 
Project (e.g. through tourism, enhanced trade opportunities, etc.); and 

• Losses of land parcels of household’s dependent with land-based livelihoods (discussed 
further below under Land Use). 

953. Employment impacts associated with the Project are generally expected to be beneficial, 
in the context of construction phase activities and during ongoing operations in road 
management and support services.   
Construction phase 
954. Direct employment generation will be provided through the construction phase.  
Construction works are anticipated to be carried out by an internationally recognized Contractor, 
selected through a transparent, competitive bidding process, with a stipulation on the portion of 
jobs available to Georgian workers.  Work assignments for some of the construction personnel 
are expected to be short-term and may not require deployment for the full construction period, 
because different qualifications and abilities will be required at different stages of the 
construction process: initially earthworks and civil works, followed by specialist tunneling works, 
electrical installations, and so on.   
955. The workforce engaged in construction of the Project, including Georgian workers and 
expatriate personnel of the contractor, will be accommodated in residential facilities to be 
determined by the contractor.  Selection of the camp sites will be undertaken in consultation 
with local communities, the RD and the Engineer.  



 
Environmental Impact Assessment for the Kvesheti-Kobi Road Section  
 

 
 

353 

956. The Contractor has the role of determining the number of workers to be engaged during 
construction. However, it is estimated that a construction workforce of approximately 600 people 
will be required for 48 months, comprising 58% skilled labor, 20% semi-skilled labor and 22% 
unskilled labor, however the exact figure will be dependent on the Contractors resourcing 
design. 
957. The construction workforce, at the completion of the works, will be demobilized.  The 
construction workforce will be engaged by the Contractor or subcontractors, and as such, may 
be re-deployed to other projects and work locations at the end of construction works, however 
this will be at the discretion of the Contractor or subcontractors. 
958. Indirect workforce and business opportunities during construction phase will include for 
suppliers and service providers to meet the needs of construction team. This will include 
providing food supplies, security, vehicles, transportation services and fuel, as well as catering, 
laundry, cleaning and sanitation in workers accommodation.    
959. While the enterprise birth rate in the Mtskheta-Mtianeti region is slightly higher than the 
national average of 20.2%, at 22.2% annually, this suggests that the development of the Project 
may support or facilitate further economic development opportunities both at construction and 
operations phases.   
960. Demand for various materials and services will support growth and diversification of the 
local business environment, noting that the availability, quality, quantity, and reliability of supply 
of the goods and services from within the Project area may be limited by a lack of depth in local 
business capability.  As such, some goods and services for the Project may still need to be 
sourced from elsewhere in Georgia or internationally as necessary.   
Operations Phase 
961. Operational phase effects will commence with the rapid reduction of the workforce on 
completion of construction.  The transition phase to ensure that the steady state workforce is 
well equipped and skilled to manage the tunnel facilities will involve some intermittent inputs for 
capacity building by the tunnel ventilation/facilities design team. An appropriate training 
schedule will match commissioning date, and operational demands during commissioning. This 
will be documented through a transition plan. 
962. The workforce during operations will be significantly lower than during construction, with 
an estimate of 10-30 people working in tunnel services and maintenance during steady state 
activities, however this will be dependent on the RD and structure of maintenance activities (e.g. 
contracted or direct employment maintenance crews), to be determined. 
963. Indirect business development during the operations phase of the project will be those 
created by the transport link opportunities that the project itself creates. Significantly, these will 
include efficiencies associated with improved freight haulage compared to the existing Military 
Road; and opportunities that are afforded through improved transport links, such as for tourism 
in the Project area and in enabling residents’ better access to existing and new markets. 
964. Project operations (i.e. creation of an improved road) will facilitate implementation of the 
Kazbegi tourism policy/plan, which seeks to draw greater numbers of both local and 
international tourists to ski areas, and for hiking/other outdoor pursuits.   
Mitigation Measures  
 
965. Skilled, semi-skilled and unskilled workers are required for the Project, some of which 
may be accessed from within the local area where there is almost 24% reported unemployment 
and 8% self-employment.  There are a large number of pensioners in directly affected villages 
who will not likely be involved in construction work. Thus, identification of potential candidates 
and readiness for work will need to be assessed by the Contractor prior to appointment of 
workers with support from the Labor offices of Dusheti and Kazbegi municipalities.  This may 
include opportunities for repatriation to the Project area for local people who have moved to 
Tbilisi or elsewhere in search of other work opportunities.   
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966. The contractor should be requested to set targets for local employment based on initial 
assessment of the labor market for unskilled and semi-skilled work force. As part of this action 
he shall prepare a Local Content Management Plan which will outline measures for local 
employment and procurement. In addition, for unskilled they should use a ‘ballot’ system to 
ensure that employment is fair and not weighted to connected people for unskilled roles. 
Repatriation of locals through recruitment measures will use online resources such as jobs.ge. 
A Retrenchment Plan will also be developed by the Contractor for use during the end of the 
project to ensure that local workers are equipped in some capacity for the end of the project. 
967. Procurement policies in the EMP will encourage the use of local suppliers.  Current 
capacity may be limited to immediately secure all goods and services from within the directly 
affected villages, thus the EMP will reflect prioritization of suppliers from within the Dusheti and 
Kazbegi municipalities.   
968. The transition phase to ensure that the steady state workforce is well equipped and 
skilled to manage the tunnel facilities will involve some intermittent inputs for capacity building 
by the tunnel ventilation/facilities design team. An appropriate training schedule will match 
commissioning date, and operational demands during commissioning. This will be documented 
through a transition plan, which at minimum will include: an operations handover process and 
the documentation required for handover; training requirements including commissioning and 
staffing requirements; occupational health and safety requirements and risk management and 
reporting. 
969. The Project will ensure that labor conditions for its workforce (including contractor 
personnel) comply with all relevant requirements of the Georgian Labor Law, the ILO 
Conventions ratified by the country, and labor management provisions of Project Lenders.   
970. Local business development opportunities associated with the use of the road, or in 
support of others using the road, include creation of market places.  Particular examples include 
at Kobi near the river-bend, which also creates a beneficial use for spoil, and the interchange 
at the Begoni Plateau, where a flat marketplace area as a stopping point for tourists also has 
the potential attraction of creating a lookout point from which to view the main span bridge 
across the Khada Valley. 
971. The potential for new market development will depend on issues such as: number and 
type of potential market stalls/businesses; the ability to maintain a safe area for stopping/trading 
within possible market sites; and registration requirements of businesses by local government. 
It should be noted that registration of local small businesses has varied in recent years and 
were reported in consultation to not be uniformly required. 
972. During project preparation for the Kvesheti Kobi Road, it was identified during 
consultation with local resident, Kazbegi and Dusheti municipalities, tourism associations, 
NGOs and other stakeholders in 2018 and 2019 that there is a want and need for sustainable 
tourism development within the region. The proposed Zakatkari Visitor Centre will be developed 
to serve this need and will be a flagship from which other sustainable development can be 
networked into the region. In addition, the centre will also be focused to support local livelihood 
improvement for residents in the Khada Valley and along the new project road. 
973. The exact nature of the visitor centre is yet to be confirmed and will be developed 
following the completion of a specific study where all relevant stakeholders will be consulted. At 
present elements that have been tabled include the following: 

• Small Scale Agri-market; for residents to sell commodities such as Honey, Fruit, Jam, 
Cheese etc. 

• Visitor Centre; to complement the facility at Stepantsminda, to provide information to 
tourists, 

• Booking hub; for guest house or home stays, trekking trips, cultural heritage walks, horse 
rides, mountain biking, skiing etc. 
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• Craft / Cultural Centre; where local artists, can sell their handicrafts and show cultural 
activities, such as carpet making 

• Café / Restaurant / Rest-stop; Where tourist can enjoy local cuisine, have a coffee etc. 

• Hub for conservation activities, from which NGOs or the Kazbegi National Park may provide 
information on the biodiversity of the area, what species can be seen and where and provide 
a potential base from which surveying or other activities could be carried out in Khada Valley 
area. 

974. Appendix Z provides a conceptual illustration of how the visitor center could look.  
975. During consultations held on 6th March 2019 in the Kaishaurni Public School participants 
were asked for their opinion on the proposed tourist hub. The attendees commented that people 
are happy to have a such centre and that many of them will work there instead going to Gudauri. 
They also commented that they will use it to sell their products and for other community activities 
and that it could be a combination of a community centre and a tourist hub. 
Residual Impacts 
Impact 
Significance before 
Mitigation 

Assessment of impacts after Mitigation Residual Impact 
Significance after 
Mitigation 

Construction Phase 
Beneficial Indirect job generation and procurement opportunities 

related to Project construction will have a beneficial 
impact on employment in the Project Area. 
Opportunities for local and regional suppliers, 
businesses, and service providers will be created, thus 
contributing to the positive employment effect as well 
as indirect job generation and procurement 
opportunities associated with construction of the 
Project. 

Beneficial 

Operational Phase 
Low  The decline in workforce numbers with the 

commencement of project operations phase will have 
a marginal detrimental effect on local and regional 
communities with regards to worker numbers and 
direct local livelihoods opportunities. Efforts will be 
made to maximize Georgian work opportunities in the 
operations and maintenance positions, and 
establishment of the Project will enable improved 
transport links (access to market opportunities) thus 
the overall impact during operations is expected to be 
beneficial. Creation of the visitor centre in Zakatkari will 
also have beneficial impacts to the local economy.  

Beneficial 

 

F.7.2 Social Infrastructure (including Utilities) 
 
Potential Impacts 
 
976. The following table summarizes the key potential impacts on social infrastructure and 
indicates potential impact significance of the impacts using the methodology outlined in Section 
F.2. 
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Table 121: Impact Screening – Social Infrastructure 
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C Traffic disruptions Nearby 
communities / 
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traffic 
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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 
Cells shaded in blue are positive impacts.  
 
977. These key potential impacts and other minor impacts are described in more detail below. 
Construction Phase 
 
978. The delivery of construction materials, equipment, component parts and key personnel 
to the site will result in the vehicle movements on existing roads and access roads.  The 
construction phase will include: site clearing works, relocation of existing services, construction 
activities (tunnel boring of the main and emergency gallery; spoil removal; construction of 
bridges, culverts, drainage structures, earthworks, asphalt removal).  This will require the 
movement of a large number of pieces of equipment through the Project area, causing 
congestion through more populous routes in the Project area (e.g. along the existing road 
through Kvesheti and Arakveti, and along an access road linking Gudauri to Zakatkari).  
979. Specifically, in Bedoni, the existing Khada Road passes through the middle of the 
village, in a narrow section inclusive of location of services (gas pipeline, water pipeline), not 
conducive to movement of construction vehicle traffic and equipment.   
980. Maintenance of critical services to houses (notably, water, electricity, and gas), has been 
cited by communities during stakeholder consultation as a high concern. In particular, 
maintenance of access to gas, which is used for heating during the cold months, is reported to 
be critical especially to homes of the elderly and other vulnerable people. This was reported 
most frequently in the Khada Valley (i.e. in homes in the villages of the Begoni Plateau, including 
Tskere and Mughere), where there are isolated, elderly residents, and also in the Kobi area, 
where relocation of the gas line is a particular concern for local residents.   
981. Pressure on social infrastructure due to the presence of the workforce could potentially 
include demands on health infrastructure. This is addressed under Section F.8.2 – Workers 
Right and OHS. 
Operations Phase 
982. Social infrastructure will be enhanced during project operations, i.e. in facilitating 
improved access to services via the new road.  Currently residents of the Khada Valley travel 
to Kvesheti (or on to Tbilisi) to access medical and educational infrastructure via a poor road 
connection. The road will facilitate safer and faster access to Kvesheti.  
983. Gas, water and power infrastructure will remain unchanged by Project operations.  
Transport Infrastructure Management and Mitigation Measures  
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Planning 
 
984. To manage the potential impact of construction traffic the Contractor will prepare and 
submit a Traffic Management Plan (TMP) 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. 
 
985. 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.  

 
Pre-construction / Construction 
 
986. 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; 
(iv) Provide adequate traffic signs, appropriate lighting, well-designed traffic safety signs, 

barriers and flag persons for traffic control; and 
(v) Access roads for batching plants, etc., should be maintained during the construction phase 

and rehabilitated at the end of construction. 
 
Utilities Management and Mitigation Measures 
 
Pre-construction / Construction 
 
987. 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. Alternatives must be provided should unreasonable services delays occur (e.g. tanked 
water, gas bottles).  This is particularly important for elderly or other vulnerable households. 
988. In Bedoni, to avoid relocation of water and gas services pipelines, as well as nuisance 
impacts to homes, the mitigation measure is the construction of an alternative access road that 
circumvents the village center (see Section F.7.9 – Access and Access Roads). The access 
road will instead pass along the banks of the Khada River through two fields used by villagers 
(see also the LARP); impact to the fields is a relatively lower impact compared to vibration, dust, 
noise, and temporary cutting of services to all village residents. 
Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual Impact 
Significance 
after Mitigation 

Construction Phase 
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Medium No residual impacts are anticipated if the TMP and the 
other mitigation measures for management of utilities 
outlined above are implemented correctly.  

Minor 

Operational Phase 
Medium No specific residual impacts are anticipated in the 

operational phase. 
Negligible 

 

F.7.3 Population and In-migration 
 
Potential Impacts 
 
989. The following table summarizes the key potential impacts on population and the effects 
of in-migration and indicates potential impact significance of the impacts using the methodology 
outlined in Section F.2. 

Table 122: Impact Screening – Population and In-migration 
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Definitely / POSS: Possible: / UNLIKE: Unlikely 
Cells shaded in blue are positive impacts.  
 
990. These key potential impacts and other minor impacts are described in more detail below. 
Pre-construction / Construction Phase 
 
991. The anticipated impacts include the following potential effects that may result from 
project construction:  

• Population increase within the Project area, and specifically in Kvesheti as the biggest 
population and services center therein, resulting from the presence of the Project workforce 
and opportunistic economic in-migrants to the project area (i.e. non-workforce). This is 
considered a major potential benefit of the Project, as the area has been experiencing a 
decline in population over recent years; 

• Rising pressure on civic infrastructure and utilities, as well as greater demand for civic 
services (such as supplies of energy, water, sanitation and waste collection, 
accommodation, public health care and schooling) as a result of the population growth, most 
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likely in Kvesheti as the largest population center with most services available in the Project 
area; 

• Potential gender imbalance as single male workers, or those not accompanied by their 
families, are predominantly engaged in project construction works. This may create issues 
related to the observance of the law and public order, and potentially social ills associated 
with consumption of alcohol and other substances, and a possible demand for commercial 
sex services; 

• Accentuation of cultural and wealth differences between the host community and foreign 
workers/non-local migrants, which has the potential to lead to conflict within the 
community/project area.  

992. Potential induced employment is often estimated as 10% of total employment for 
industrial projects 148. The project’s construction workforce is estimated at approximately 600 
people, but not all at the same time, thus induced employment (i.e. in-migrating population 
servicing the direct and contracted workforce) can be estimated as less than 60 people across 
the entire Project area.  This is less than 10% of the current project area population and so is 
considered not likely to have a material effect on population.   
993. The impact associated with an increased risk of communicable diseases as a result of 
the in-migration is discussed in Section F.8.1 – Community and Livestock Safety and 
Security.  The workforce itself is to be accommodated in a camp, however siting and potential 
for interaction between the workforce and villagers is under the authority of the Contractor.   
Operational Phase 
994. It is expected that the potential for negative effects to be felt at the operations phase is 
unlikely due to demobilization of the construction workforce at the time of the transition into the 
operations phase.  Rather, the anticipated impacts on population and in-migration during the 
operations phase is expected to be beneficial, because the improvements to the road will 
facilitate greater trade and other economic opportunities to the Project area.  Thus in-migration, 
according to primary research undertaken during baseline, is considered desirable by the local 
community, and will be in response to a desire for long-term residence and integration in the 
area, or repatriation of former residents from other parts of Georgia or abroad to realize 
economic opportunities.   
Mitigation Measures  
 
995. Accommodation for the workforce has the potential to impact negatively on the 
surrounding villages, thus the EMP will include that an Accommodation Option Risk 
assessment is undertaken prior to finalizing an accommodation option and included as part of 
the Contractors SEMP. This will include aspects such as: siting of the accommodation camp in 
low proximity to villages/local community members; and determination whether workers can be 
accompanied by families or whether rosters will enable locally engaged workers to go home 
daily or not.  Further, the Contractor shall prepare a Code of Conduct that outlines camp rules 
articulating acceptable behaviors of the workforce with local communities. Associated induction 
training will be provided to ensure rules are well understood and enforced.   
996. During the operations phase, the workforce will be significantly lower (circa 30 persons 
in total), including those with a particular skillset for the operations of the tunnel and its 
ventilation system, as well as periodic maintenance workers.  Maintenance workers are likely 
to be engaged through the existing RD structure of road maintenance, rather than a new team 
specific to this Project. Thus, given the low number of potential work opportunities, the potential 
for in-migration for the purposes of working on or specifically supporting the Project during its 
operational phase is very low.   

                                                
148  Understanding Project-Induced In-Migration (IFC); Socio-Economic Assessment Toolbox (Anglo 
American). 
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Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Low / Medium No significant residual impact are anticipated in the 

Contractor completes his accommodation options risk 
assessment and workers abide by the Code of Conduct.  

Minor 

Operational Phase 
Low No specific residual impacts are anticipated in the 

operational phase. 
Negligible 

 

F.7.4 Land Use and Natural Resources 
 
Potential Impacts 
 
997. The following table summarizes the key potential impacts on land use and natural 
resources and indicates potential impact significance of the impacts using the methodology 
outlined in Section F.2. 

Table 123: Impact Screening – Land Use and Natural Resources 
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998. The Project road passes through a rural area. Most of alignment goes through tunnels. 
Construction of six bridges is also planned. However, a number of private properties and land 
parcels will be impacted many of which are used for agricultural purposes.  
999. Draft Resettlement Action Plans for Lot 1 and Lot 2 have been prepared according to 
Georgian Laws, the ADB SPS (2009) and EBRD environmental and social policy safeguards 
(2014). Summaries of the LARPs are presented below.  
Lot 1 
1000. In total 17 households will be impacted as follows: 

• 20 agricultural land plots, 

• 3 residential land plots, 

• 12 fruit trees, 

• 3 residential buildings, 

• 8 gates and fences, 
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• vegetables on 5 land plots (3,004 m²), and 

• fodder on 18 plots (27,746 m²) 
Table 124: Lot 1 Summary of Impacts According to the Draft LARP 

Impact Category 
No. of 

Affected 
Households 

(Ahs) 

No. of 
Affected 
Persons 

(Aps)  
Remarks 

A. Land  
A1. Agricultural /residential land 3 11 3 land plots 
A2 Agricultural land 14 56 20 land plots 
Sub-total (A) 17 67  

B. Crops /Trees 
B1.  Crops losses 17 67 All Ahs included in A1/A2 
B2. Tree losses 2 12 All Ahs included in A1 
Sub-total (B) 19     
C. Permanent Structure 
C1. Residential Structure 3 11 All Ahs included in A1 
C2. Supporting structures (gates and 
fences) 8 23 All included under A1 and A2 

Sub-Total (C) 11 34   
D. Vulnerable Ahs 5 21 All Ahs included in A1/A2 
E. Severely affected Ahs 
E1. 1. Losing more than 10% of agricultural/ 
productive residential land 9 41 All Ahs included in A1/A2 

E2. Relocated Ahs 3 11 All Ahs included in A1 
Sub-Total (F) 12 55  

 Grand Total  
17 (without 

double 
counting) 

67 (without 
double 

counting) 
 

Affected 
Household (AH) 

All members of a household residing under one roof and operating as a single economic 
unit, who are adversely affected by the Project. It may consist of a single nuclear family 
or an extended family group. 

Affected People 
(AP) 

Individuals affected by Project-related impacts. 

Severely Affected 
Household 

Include those Ahs (i) losing 10% or more than 10% of their productive assets/income 
generating which is the total land holding of the AH compared to the affected land by the 
project, (ii) physically displaced HH and (iii) households losing commercial/business 
establishments.   

Informal Settlers Non-legalizable Ahs losing agricultural land plot, which is the only land plot owned by AH 
and provides main source of income for AH. 

Vulnerable 
Households 

Particularly disadvantaged Households who might suffer disproportionately or face the 
risk of being marginalized from the effects of land acquisition and resettlement. These 
are; (i) female-headed households with and/or without  dependents; (ii) disabled 
household heads; (iii) poor households as defined by the official poverty line; (iv) elderly 
households with no means of support; (v) households without security of tenure; (vi) 
cultural or ethnic minorities; and (vii) refugees or internally displaced people. 

 
1001. The census identified five Ahs belonging to vulnerable groups. These Ahs will receive a 
vulnerability allowance equal to three month of the national subsistence minimum for Ahs with 
five members. At the cut-off-date on 1 April, 2018, the subsistence minimum was GEL 352.5 
per month. The vulnerable households will receive 1,057.5 GEL as a vulnerability allowance.  
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Table 125: Lot 1 Resettlement and Compensation Budget 

Type  Unit 
affected Unit cost Total cost (Gel) 

Land  31,289 m² 5.6-8.4 Gel/m² 199,516 
Structures 3 Various 273,075 
Trees 12 Various 2,906 
Crop 24,052 m² Various 6529.7 
Gates  8 Various 6,637 

Severe impact allowance 15 Ahs Subsistence minimum for 3 
months (352.5x3) 15,862 

Relocation/Shifting allowance 3 Ahs 
Subsistence minimum for 3 
months (352.5x3)+ 
transportation cost (200 Gel ) 

3,772.50 

Vulnerability allowance 5 Subsistence minimum for 3 
months (352.5x3) 5,287.50 

External and Internal 
monitoring    - 60,000 

Subtotal     573,586 
Unexpected costs   10% 57,358.57 

Total     630,944 
 
Lot 2 
1002. In total, 141 households will be affected as follows: 

• 241 agricultural land plots 

• 21 residential land plots 

• 3 commercial land plots 

• vegetables on 30,750 m2 of land  

• 2,057 fruit trees 

• 8 residential buildings 

• 2 commercial buildings 

• 17 auxiliary buildings 

• 91 gates and fence 

• 1 business (4 Aps) 

• fodder on 133 plots (199,860m²) 

• 127 Ahs (492 Aps) are severely affected 

• 25 Ahs (119 Aps) are vulnerable 

• 8 Ahs (34 Aps) will be relocate. 
Table 126: Lot 2 Summary of Impacts According to the Draft LARP 

Impact Category No. of Ahs No. of Aps  Remarks 
A. Land 
A1. Agricultural  129 497   
A2 Agricultural/residential land 11 50 5 Ahs included in A1 
A3. Non-Agricultural 1 2   



 
Environmental Impact Assessment for the Kvesheti-Kobi Road Section  
 

 
 

363 

Impact Category No. of Ahs No. of Aps  Remarks 

Sub-total (A) 141 549   
B. Crops /Trees 
B1.  Crops losses 85 309 All Ahs included in A 
B2. Tree losses 88 358 All Ahs included in A 
Sub-total (B) 173 667   
C. Permanent Structure 
C1. Residential Structure 6 22 All Ahs included in A 
C2.  Commercial Structure 2 8 All Ahs included in A 
C3.  Auxiliary Structure (henhouse, toilet, 
storage, etc.) 17 40 All Ahs included in A 

C4. Supporting structures (gates and fences) 52 293 All Ahs included in A 
Sub-Total (C) 77 363   
D. Businesses 1 4 Included under C2 
E. Severely affected Ahs 
Losing more than 10% of landholding 90 370 All Ahs included in A 
Losing more than 10% of affected land plot 33 102 All Ahs included in A 
Losing residential building or business 4 20 All Ahs included in A 
Sub-Total (D) 127 492   
F. Vulnerable Ahs 25 119 All Ahs included in A 

 Grand Total  
141 (without 

double 
counting) 

549 (without 
double 

counting) 
  

 
1003. The census identified 25 Ahs (119 Aps) belonging to vulnerable groups. These Ahs will 
receive a vulnerability allowance which is equal to three months of the national subsistence 
minimum for Ahs with five members. At the Cut-off date on 22 June 2018, the subsistence 
minimum was GEL 347.4 per month. The vulnerable households will receive 1,034.4.5 GEL as 
a vulnerability allowance.  
1004. The draft LARP estimates the total cost of resettlement and compensation to be around 
9m Gel. Table 127 below provides a breakdown of the costs.   

Table 127: Lot 2 Resettlement and Compensation Budget 

Type  Unit affected Unit cost (Gel) Total cost (Gel) Total cost 
(USD) 

Land  311,132 - 5,210,510 2,126,739 
Structures 114 - 1,586,168 647,416 
Trees 2057 - 432,522 176,540 
Crop 204705   29,952 12,225 
Severe impact 
allowance 126 - 133,084 54,320 

Relocation/Shifting 
allowance 8 

Subsistence 
minimum for 3 
months (1,034.4 
Gel)+ Transportation 
cost (200 Gel ) 

9,875 4,031 

Vulnerability allowance 25 
Subsistence 
minimum for 3 
months (1,034.4 Gel) 

25,860 10,555 

External and Internal 
monitoring  - - 120,000 48,980 

Subtotal     7,547,971 3,080,805 
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Type  Unit affected Unit cost (Gel) Total cost (Gel) Total cost 
(USD) 

Unexpected costs   20% 1,509,594 616,161 
Total     9,057,565 3,696,965 

Official exchange rate for June 22, 2018 – 1 USD=2.45 GEL       
https://www.nbg.gov.ge/index.php?m=582&lng=geo  

 
1005. The affected households will be relocated and the all compensation (for any affected 
asset) is a monetary one. The owner receives the replacement cost of the affected home and 
other assets and make his home where s/he wants.  
1006. The time bound implementation schedule of the LARP has been prepared in 
consultation with the RD. All activities related to the land acquisition/resettlement have been 
planned to ensure that compensation is paid prior to displacement and commencement of civil 
works construction. Payment of compensation and allowances will commence after a number 
of preparatory tasks are completed. These tasks are: 
1. Signing of contracts with Aps. 
2. Disclosure and consultation. 
3. Grievance resolution. 
4. Requisition to ETCIC for payment of compensation and allowances. 
5. Transfer of compensation and allowance to Aps’ bank account and registration of land in 

PR on RD name. 
6. Relocation of affected structures/ assets. 
7. Compliance review and reporting. 
8. Notice to proceed for Civil works construction. 
9. Monitoring. 
 
1007. The RD is the Executing Agency (EA) 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 149and village level 
will also be involved.  
1008. Livestock, Agriculture and other Temporary Impacts – In addition to impact on 
agricultural plots/homestead considered and covered by the LARP, the Project could also result 
in other impacts to agricultural land during the construction phase, these include: 

• Dust related impact on crops.  
• 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.  
• Land For spoil disposal sites.  
                                                
149 This is the representative body of local self-government. The middle level of local government consists 
of 67 municipalities and six cities in Georgia: Tbilisi, Kutaisi, Rustavi, Poti, Batumi and Sukhumi. The 
representative branch of municipality level is the municipality level Local Councils (Municipality 
Sakrebulo) and the executive branch is represented by Municipality Gamgeoba (Gamgebeli). The self-
government level consists of settlements (self-governed cities) or groups of settlements (municipalities). 
Settlements could be villages, small towns (minimum 3,000 inhabitants) and cities (minimum 5,000 
inhabitants). The representative   and executive branches of self- government are represented 
accordingly by Local Council (Sakrebulo) and the Gamgebeli of municipal level. The exclusive 
responsibilities of self-government include land-use and territorial planning, zoning, construction permits 
and supervision, housing, and communal infrastructure development. 
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• Accidents involving livestock – Construction Phase.  
• Accidents involving livestock – Operational Phase. In most portions of the road herding of 

livestock along the road will not be possible as access to these areas will be extremely 
difficult thereby limiting the potential for accidents involving livestock. In addition, most 
livestock can be herded either above tunnels, or below bridges in the Khada valley. Two 
underpasses are also proposed along the route in Kvesheti, one in Arakveti and one on the 
Zakatkari Plateau which can also be used by livestock. Accordingly, no specific mitigation 
measures are require required for this phase of the Project 

• Blocked access to the areas used by local residents for hazelnut and fruit gathering in 
Zakatkari. 

 
Management & Mitigation Actions 
 
1009. Land Use (permanent and temporary) - The key mitigation for land use is implementation 
of the LARP which has been prepared for both Lot 1 and Lot 2 and summarized above. 
Regarding temporary land take: 

• For construction camps and other plant sites – Any temporary impact caused by the use of 
land for camp or as a temporary disposal area, will be regulated by private agreements between 
the Contractor and the land owners. 

• For temporary Impact on land plot - Temporary land impacts will be compensated based on the 
productive value of the plot during the period of impact and after their use will be re-established 
by the EA at the pre- impact productive conditions. 

1010. For any other unforeseen impacts during construction, including temporary impacts the 
impact will be identified and assessed and due compensation paid based on the provisions agreed 
for this Project and in agreement with requirements  of SPS 2009 and EBRD PR 5. 
1011. Land for Spoil Disposal Sites – Any permanent impact on land caused by the use of land 
for permanent disposal of unsuitable material or debris remaining after demolition of existing parts of 
the road, will be adequately compensated as per the provisions set up in the LARP.  In addition, 
adequate livelihood assistance for loss of hay and grazing grounds, if any, will be assessed and 
provided during implementation.  
1012. Dust - 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.  
1013. Accidents Involving Livestock in the Construction Phase – Prior to the start of 
construction, and as part of his Traffic Management Plan, the Contractor shall consult with local 
residents to establish key livestock crossing points on the proposed access roads. Flagmen 
shall be employed at the demarcated crossing points during the day to ensure the safe passage 
of cattle in these areas.  
1014. Access to Fruit and Nuts – Mitigation measures for access to these areas are discussed 
in Section F.7.9 – Access and Access Roads.  
Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
High No significant 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. Other 

Minor / Moderate 
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temporary impacts during the construction phase will be 
managed by the LARP as noted above.  

Operational Phase 
High No residual impacts are anticipated if the LARP is 

implemented correctly.  Impacts involving livestock are 
considered unlikely due to the inclusion of specific animal 
passages and the general layout of the road.  

None 

F.7.5 Spoil Disposal 
 
Potential Impacts 
 
1015. The following table summarizes the key potential impacts of spoil disposal and indicates 
potential significance of the impacts using the methodology outlined in Section F.2. 

Table 128: Impact Screening – Spoil Disposal 
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activities 
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climbers 
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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 
Cells shaded in blue are positive impacts.  
 
1016. The Detailed Design team has proposed several potential spoil locations sites which 
have been outlined in Section B.5.7 – Disposal of Spoil Material, and Appendix O. The 
following identifies the key issues by Lot. 
Lot 1 
1017. Biodiversity – A wetland habitat near the natural springs has been identified as important 
for migrating birds as well as just the habitat itself. Some species (e.g. Wall Creeper) can be 
found nesting on the crags above the wetland. There are also some wet meadow sites, which 
whilst not directly affected by the spoil disposal, have potential for Corncrake. Use of the spoil 
site during construction could disturb some of the species in this area. The Narvana river is also 
a confirmed site for otters. The river runs parallel to SDL-22.3 and SDR-22.3 and works in the 
spoil areas could disturb the otters in this area. A small area of Sub-alpine birch Krummholz is 
also located close to the northern Portal of Tunnel 5.  
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Figure 140: Lot 1 Spoil Site Biodiversity Constraints 

 
Key: 
Green Area: Spoil Sites 
Turquoise Line: Project Road 
Yellow Area: Otter Habitat 
Blue Area: Wet Meadow / Potential Corncrake Habitat 
Red Area: Wetland 
 
1018. Natural Resource Constraints – In addition to the biodiversity constraints the Kobi area 
is also important for its natural resources. Aqua Geo extract mineral water from several 
boreholes which also overlap with SDL-22.7 (Figure 142). A large portion of the Tergi river is 
also a licensed borrow area (sand and gravel), however the spoil disposal sites do not overlap 
with this area. The spoil site would completely cover the boreholes in this area and have a 
significant impact on Aqua Geo’s activities in this area.   
1019. PCR Constraints – As per Figure 129 an important PCR site is located in the area of 
SDR-22.3 (#24). Consultations have indicated that the use of this area as a spoil disposal site 
should be strictly prohibited given the cultural importance of this cross. In addition, a war 
monument (#26) is located close to SDL-22.3, however the design drawings show that the spoil 
site will be adjacent, but not on this area.  
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Figure 141: Location of War Memorial 

 
 

1020. Other Constraints – Consultations also indicate that the crags above SDL-22.7 are 
bolted routes used by the local rock-climbing club. Using the spoil site in this location could 
reduce access to this area.  

 

Location of War Memorial 
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Figure 142: Licensed Deposits in the Project Area 

 

 

 

 
Lot 2 
1021. There also several environmental constraints regarding the spoil disposal sites for Lot 
2. Four ephemeral wetlands (low grass marshes) can be found on the Plateau in the area of 
LFR-5.8 and LFL-5.8. These areas are shown in the figure below (Figure 143). The Project 
avoids most of the wetlands, however the largest would be covered by LFL-5.8 which would 
result in complete destruction of this wetland area.  

Licence #: 1001343 
Owner : Akva geo Ltd 
Licence issued: 29.10.2013 
Valid until: 29.20.2038 

Licence #: 1004775 
Owner: Platon Tatishvili 
Licence issued: 04.08.2017 
Valid until: 03.08.2027 
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Figure 143: Ephemeral Wetlands 

 
Key: 
Blue Line: Project Road 
Green Area: Spoil Disposal Sites (LFL-5.8 and LFR-5.8) 
Red Areas: Ephemeral Wetlands 
 
1022. In addition to the wetlands consultations with Birdlife have indicated that Corncrake may 
be present on the Plateau (where exactly has not been confirmed) and Egyptian Vultures have 
been known to nest close to the portals of Tunnel 1, however, the portal areas are not close to 
the spoil disposal sites.  
Mitigation and Management Measures  
 
1023. It is noted that the Detailed Design consultants have outlined a number of potential areas 
for the disposal of spoil material. Further analysis of these areas has indicated that some sites, 
or portions of some sites, may not be suitable for use as spoil disposal locations. The following 
table indicates these sites and the proposed mitigation and management options for these sites. 

Table 129: Mitigation / Management Measures for Selected Spoil Disposal Sites 
# Ref. Issue Mitigation 
1 SDL-22.7 Wetland area important for migrating 

species / Location of water boreholes / 
area used for rock climbing. 

This site is not recommended for use  as 
a spoil disposal site due to the identified 
sensitivities. However, the Contractor 
may propose portions of the spoil area 
for use if he can demonstrate through his 
Spoil Disposal Plan and national EIA, 
that significant impacts to the identified 
sensitive areas will be avoided or 
suitably mitigated.  

2 SDR-22.3 Site of an important religious cross / 
Adjacent to otter habitat 

This site is not recommended for use  as 
a spoil disposal site due to the identified 
sensitivities. However, the Contractor 
may propose portions of the spoil area 
for use if he can demonstrate through his 
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Spoil Disposal Plan and national EIA, 
that significant impacts to the identified 
sensitive areas will be avoided or 
suitably mitigated., e.g. through moving 
the religious cross to another site with 
the approval of local stakeholders or by 
fencing the site and providing suitable 
and safe access in the construction and 
operational phases of the Project.  

3 SDL-22.3 Adjacent to otter habitat and war 
memorial. 

A 50-meter buffer zone should be placed 
around the river. This may encroach into 
the spoil disposal site. The buffer zone 
shall also be fenced and signposted to 
prevent machines and workers entering 
this site. The site will also be inspected 
weekly by the ECoW to ensure no 
impacts to this buffer zone.  
 
The War Memorial shall be fenced 
during site works to prevent 
encroachment into this area by workers 
and machinery.  

4 LFR-5.8 Potential Corncrake habitat Pre-work surveys shall be undertaken to 
understand the potential for impacts to 
Corncrake. If required a specific BAP 
shall be prepared by the ECoW and 
implemented by the Contractor.  

5 LFL-5.8 Ephemeral wetland / Potential 
Corncrake habitat 

All ephemeral wetlands on the Plateau 
shall be demarcated and fenced. The 
spoil disposal site shall not encroach on 
the wetlands. Weekly inspections of the 
site shall be undertaken by the ECoW.  
 
Pre-work surveys shall be undertaken to 
understand the potential for impacts to 
Corncrake. If required a specific BAP 
shall be prepared by the ECoW and 
implemented by the Contractor. 

 
1024. It is also stressed that no spoil site shall be selected for consideration that is: 

• Located within any national park (as per the updated park boundaries of January 2019). 

• Located within a low grass marsh habitat. 

• Located within a Sub-alpine Birch Krummholz habitat.  
1025. The spoil sites mentioned in this assessment are potential sites and the table above 
has recommended that some of these sites not be used, or at least portions of them, namely  
SDL-22.7 and SDR-22.3. It is possible that parts of the proposed sites could be utilized if the 
Contractor provides suitable mitigation measures as part of any approved Spoil Disposal Plan 
and national environmental assessment requirements (note a full EIA is not required for 
individual spoil sites under the Conditions of Approval given by MoEPA for the national EIA).  
1026. As some portions of these sites are eliminated from further consideration alternative 
spoil disposal locations will most likely be required on the Kobi side of Tunnel 5. The Contractor 
will be responsible for identifying the alternative spoil disposal sites if required. However, as 
noted below, reuse of this material for tourist infrastructure in Kobi is a very real option that 
should be explored initially by the RD and if workable, implemented by the Contractor.  
1027. The final decision regarding the location of spoil disposal sites ultimately rests with the 
Contractor. If he selects any of the spoil disposal locations listed in Table 129 then the mitigation 
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measures outlined should be strictly applied including the requirements for the preparation of a 
Spoil Disposal Plan (prepared with input from his Environmental and Social Officer and 
Ecological Clerk of Works) which will be submitted to ADB, EBRD, RD and the Engineer for 
review and approval as part of his SEMP before any proposed site can be used. In addition, the 
Contractor will be required to prepare a simple brief environmental assessment for any spoil 
disposal site to meet national requirements (approved by MoEPA).  
1028. The spoil disposal plan shall follow the format specified in Appendix F. The procedure 
for completing the plan is as follows: 
1. Submit the plan to ADB, EBRD and RD for review and approval.  
2. Upon approval of the site from ADB, EBRD and RD, in line with the Georgian EIA regulation, 

the spoil storage areas shall be agreed with the local municipality and MoEPA. 
3. As soon as agreements are provided MoEPA will request an EIA for the Project. 
4. 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.  

5. 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 
Re-cultivation.  The plan shall be based upon the findings and information contained in the 
Spoil Disposal Site Assessment.  

6. The plan will indicate: 
a. The location of disposal area (layout, coordinates etc.). 
b. Agreement with the land owner. 
c. Category of the land. 
d. Distance from the surface water source. 
e. Prepare a route Risk Assessment (Providing information on route of spoil 

transportation and means of transport (including routes avoiding, where possible, 
sensitive receptors)). 

f. Schedule of the timing of material transport (excluding night-time transport on local 
roads (but not the existing E-60) between 10pm and 6am). 

g. Any necessary improvements to local roads to cater for the increased level and types 
of trucks using the roads.  

h. The measures for stripping and storing of topsoil. 
i. The scheme of dumping.  
j. The maximum height of disposed soil and anti-erosion measures. 
k. Describe re-cultivation of disposal area.  
l. Provide coordinates of the spoil area. 
m. Provide profile drawings of the spoil area. 
n. Provide time stamped photographs of the pre-disposal site conditions.  

7. 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.  

 
1029. Regarding construction of the spoil sites, they shall be graded to fit in with the 
surrounding landscape (as proposed by the drawings in Appendix O of this EIA). The design 
documents also propose specifications for side slopes of the spoil disposal areas and they shall 
be strictly followed to prevent collapse and soil erosion. All spoil sites will be reinstated as per 
the Contractors Re-cultivation/Land Restoration Plan. 
1030. In addition to the above, consultations with residents in Kobi and Kazbegi Municipality 
on 4th February 2019 expressed an interest in using some of the excess spoil material  for car 
parking/cafes/market stalls as part of the Kobi development plan. At present, cars don’t stop in 
the area because they don’t see any opportunities to visit the villages. This aspect should be 
considered further by the RD as part of ongoing stakeholder engagement with the local 
residents.  
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Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Medium If the proposed mitigation measures are implemented, 

including for example the buffer zones for Otter 
protection, impacts should be manageable. In addition, 
preparation of additional assessment documents, such as 
the Spoil Disposal Plan further limits the potential for 
significant impacts occurring.  

Minor  

Operational Phase 
Medium 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 low/medium.  

Low / Medium 

 

F.7.6 Waste Management 
 
Potential Impacts 
 
1031. The following table summarizes the key potential impacts relating to waste management 
and indicates the potential significance of any impacts using the methodology outlined in 
Section F.2. 

Table 130: Impact Screening – Waste Management 
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C Domestic waste Nearby 
communities / 
Wildlife 

L M M - MOD H/F SMALL MED DEF M 

C Construction Waste Nearby 
communities / 
Wildlife 

M M M - MOD H/F SMALL MED DEF M 

C Hazardous Waste Nearby 
communities / 
Wildlife 

L H M - MOD M/F SMALL MED DEF M 

O All waste types 
generated during 
maintenance 

Nearby 
communities / 
Wildlife 

M H M - MOD H/F SMALL MED DEF M 

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 
Cells shaded in blue are positive impacts.  
 
1032. These key potential impacts and other minor impacts are described in more detail below. 
 
Pre-construction / Construction Phase 
1033. Waste generated during pre-construction and construction will include liquid and solid, 
inert and hazardous waste streams.  
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1034. The type and estimated quantity/volume, based on experience from similar projects is 
expected to be as follows: 
Table 131. Description of Waste Material, Category and Approximate Volume of Waste 
Code Waste material Description Approximate 

quantity 
Characteristics of 
hazardous waste 

08 01 11* Waste paints that may 
contain organic solvents or 
other hazardous 
substances  

Liquid 1650 -2000kg H3B – ignitable; 
H5 – harmful 

13 02 08* Oils and oily lubricants liquid 120-150 kg H3B – ignitable; 
H5 – harmful 

15 02 02* Absorbents, overalls and 
rugs, contaminated with 
hazardous matter 

solid 50-70 kg H3-B – ignitable 
H5  - harmful 

16 01 03 Waste tyres solid 3000 -3500 kg - 
16 01 07* Oil filters solid 20-25kg H5 – harmful; H15 
16 01 11* Brakes that contain 

asbestos150 
solid 50-70 kg H7 – carcinogens 

16 06 01* Lead containing batteries solid 360-450 kg H6 – toxic 
H15 

17 04 07 Metals (mix) solid 500-1000 kg - 
20 03 01 Mixed municipal waste solid 225 kg - 
	
1035. The inert waste will include green waste accumulated while clearance of the site, clean 
and inert demolition waste (bricks, wood), etc. The hazardous waste expected during pre-
construction and construction works may contain asbestos (mainly asbestos roofing tiles and/or 
asbestos containing pipes).  
1036. Portions of the existing pavement in Kvesheti and Kobi will also need to be excavated 
and removed (approximately 3,500 m2).  
1037. The amount of food staff/household waste and wastewater during pre-construction and 
construction will depend on the number of the staff. Assuming that the quantity of domestic 
waste generated per capita per year totals 0.7m3, the approximate total amount of the above-
mentioned refuse produced during construction will equate 200x0.7=140 m3/year. 151 
1038. Poorly managed solid and/or liquid waste may affect water environment and soil leading 
to impact on vegetation and wildlife and creating nuisance to local residents. To prevent the 
impact on environment the waste must be collected and temporarily placed in the pre-selected, 
agreed area with consideration of requirements applicable to each waste type. All waste must 
be source-separated in order to ensure proper management and enable reuse. Until removal 
from the site, domestic waste (food waste, plastic bottles, packaging) must be collected in 
containers with fitted lid to avoid attraction of scavengers, emanation of odor and scattering by 
wind. The lids also protect waste from rain and snow.  

                                                
150 As far as feasible, asbestos containing brakes should be prohibited for project vehicles 
151 There are two, Dusheti and Kazbegi, landfills in the project area. The landfills are managed by Solid 
Waste Management Company of Georgia. Dusheti landfill has been operating since 1940. The landfills 
have been renovated in 2015. The landfill has been equipped with leachate management system. The 
area was fenced. Checkpoint booth, fire extinguisher stands – were provided. The area has been 
electrified. Waste is disposed to cells. The waste is regularly covered by soil layer. The landfill in 
Stepantsminda is managed by Solid Waste Management Company of Georgia sine 2013. The area has 
been fenced, internal roads, drainage and leachate collection system provided. Waste has been  covered 
by insulating layer. Machinery/toolss required for operation of the landfill have been provided. Vehicle 
stationing area – arranged. Berm was arranged to protect the landfill fro flooding and protection of the 
Tergi river from pollution with waste. 
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1039. The inert waste must be placed so as not to interfere with free movement of machinery 
and staff, away from surface water (within at least 100m).  
1040. Since there are no landfills for hazardous waste available in Georgia, this category waste 
must be handed over to authorized contractor for utilization. For hazardous waste agreement 
with company authorized for treatment (deactivation, incineration) or re-use in other 
technological processes will be signed.  
1041. The area allocated for temporary storage of hazardous waste shall have special 
preventive measures implemented, in particular, containers shall have secondary containment 
and no mixing of hazardous waste with any other waste shall be allowed. Hazardous waste 
containers shall be checked for tightness. The staff involved in hazardous waste management 
shall be trained in waste management and safety issues. The waste shall be removed every 3 
days. Treatment, utilization, disposal of waste shall be carried out by an authorized contractor.   
1042. Soil polluted with petroleum hydrocarbons because of accidental small-scale fuel/oil 
spills (leakages) can be remediated onsite (e.g. in situ bioremediation). Larger spills (less likely 
to be the case from experience with other similar projects) must be localized, contaminated soil 
removed by authorized contractor for remediation. New, clean soil must be introduced, followed 
by re-cultivation. It is recommended to involve an authorized company for this service.  
1043. To reduce amount of waste, material stock will be managed so to avoid accumulation of 
surplus on the site. 
Operational Phase 
 
1044. During operation of the highway the amount of waste that is currently dumped by the 
side of the existing road will significantly reduce (especially on the Kobi and Kvesheti sides 
where trucks queue during the winter). However, roadside litter may still accumulate along the 
new road and in the rest areas. This type of litter generally comprises food waste, plastic and 
paper wrappers, plastic water bottles, etc., This roadside litter is extremely unsightly and can 
become caught up in rivers, trees and bushes making the waste difficult to remove. Uncollected 
roadside waste may attract vermin, entrap or poison animals in their habitats. Litter is also a 
road hazard that may occasionally contribute to accidents.  
Mitigation Measures  
 
Planning 
 
1045. The following plans will be prepared by the Contractor as part of his SEMP: 
1046. Waste Management Plan. The plan (which will include all of the requirements of the 
Waste Management Code (2015), see Section D.3 Environmental and Social Legislation of 
Georgia) shall: 

• Describe waste streams and amounts. 

• Describe recycling/reuse methods for each material. 

• Identify the waste destinations and transport modes, including what materials are being 
segregated on site for reuse or recycling. 

• Specify responsibilities for managing and disposal of waste.  

• Describe special measures for material use and handling.  

• Describe communication and training to support and encourage participation from everyone 
on site. 

1047. Spill Response Plan 
1048. Temporary Road Method Statement. 
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1049. Temporary Storage Area Method Statement. 
1050. Temporary River Crossing Method Statement. 
1051. These method statements will include sections relating to the management of waste. All 
method statements must be prepared and approved before any works can start in the planned 
areas.  
Pre-construction / Construction Phase 
 
General 
1052. 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. 
1053. The impact of waste generation on environment during construction can be mitigated by 
proper storage, maximum reuse and recycling of waste and timely removal of unusable waste 
to agreed location. 
1054. Train staff in waste management issues. 
Recycling 
1055. Recycling options to be implemented include: 

• Crush and reuse waste concrete as fill material.  

• Where practical asphalt material should be crushed and re-used for local roads, or as base 
material if it meets the required technical specifications.  

• All other waste (plastic, metal, paper, etc.) will be sorted on source and sent for recycling.  
Liquid Waste  
1056. Provide septic tanks for the camp sites servicing less than 150 employees. Contract 
authorized company to remove the liquid waste regularly. For larger sites, provide multiple 
septic tank facilities, or package waste water treatment plants. 
Domestic and Inert Waste  
1057. Collect domestic waste in containers fitted with lids to avoid attraction of scavengers, 
scattering around. The lid will also protect waste from rain and snow.  
1058. Remove domestic waste to the nearest landfill under agreement with Solid Waste 
Management Company of Georgia.  
1059. Provide garbage bins and facilities within the project site for temporary storage of 
domestic solid waste and construction waste. 
1060. Waste storage containers shall be covered, tip-proof, weatherproof and scavenger 
proof. 
1061. Ensure that wastes are not haphazardly dumped within the project site and adjacent 
areas. 
Hazardous Waste  
1062. On the site allocated for temporary, short term keeping of hazardous wastes ensure 
compliance with the following safety measures:  

o Use containers suitable for each type of waste; 
o Prohibit use of damaged containers. Check integrity of containers – regularly;  
o Mark containers adequately;  
o Provide secondary containment;  
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o Do not mix various waste streams.  
1063. Hire authorized contractor for hazardous waste removal and Keep agreements with 
hazardous waste management company’s active. 
1064. Keep copies of waste manifests on site. Keep a record of waste on-site and waste 
removed. 
1065. In case of large-scale spills of hazardous liquids, follow the Spill Response Plan.  
Asbestos  
1066. Survey buildings for presence of asbestos or asbestos containing material before 
demolition of properties subject to acquisition. If registered, the Contractor shall prepare a 
Method Statement for the Safe Management of Asbestos following international best 
practices such as HSE-A14. The method statement shall be submitted to the Engineer for 
approval before any works involving asbestos materials can commence. General requirements 
include: 

• Do not break asbestos/asbestos containing articles when dry.  

• Equip staff handling asbestos with protection clothing, goggles, respirators, rubber boots. 

• Place material in thick, durable plastic bags (put not more than 40km of asbestos/asbestos 
containing material per each). Wrap the bags and mark with asbestos warning mark. 

• Hire Contractor for removal-disposal of asbestos/asbestos containing material to a licensed 
waste management facility.  

Operational Phase 
1067. Management of waste during operation will be responsibility of a contractor identified by 
the RD. The contractor shall: 

• Install waste collection bins in technical buildings area.  

• Use garbage bins fitted with lids to avoid scattering around and attraction of scavengers.  

• Segregate hazardous, non-hazardous and reusable waste streams. 

• Manage and dispose hazardous waste according to the type and the class of hazard. Note: 
for hazardous waste removal licensed company must be contracted.  

• Until removal (temporarily) waste must be stored within secure facilities with weatherproof 
flooring and roofing. 

• Dispose garbage according to agreement with Kazbegi and Dusheti waste management 
utilities. 

• Provide regular clean-up of the area. 
Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Medium In general, if the mitigation measures suggested are 

implemented residual impacts will be minor.  
Minor  

Operational Phase 
Medium Implementing the operational measures outlined 

above will eliminate significant waste impacts.  
 

Low  
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F.7.7 Tunnels 
	
Potential Impacts 
 
1068. The following table summarizes the key potential impacts resulting from tunneling works 
and indicates the potential significance of the impacts using the methodology outlined in Section 
F.2. 

Table 132: Impact Screening – Tunnels 
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C Health and safety Contractors 
staff 

L H L M MOD M/F SMALL MED PO
SS 

M 

C/
O 

Ground water 
supply and quality 
degraded by new 
tunnels.  

Nearby 
communities 

L H M M MOD MT SMALL MED PO
SS 

M 

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 
Cells shaded in blue are positive impacts.  
 
1069. These key potential impacts and other minor impacts are described in more detail below. 
Pre-construction / Construction Phase 
1070. 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 F.7.6 – Waste 

Management above).  
(iv) Noise & Vibration (Addressed in Section F.8.6 – Vibration and F.8.5 Noise below). 
(v) Pollution of groundwater, mainly after the realization of stabilization works by injections. 

 
1071. 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. However, there are no properties located above 
any of the proposed tunnels and as such any surface settlement will not affect the local 
properties.  
 
1072. 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.  
 
1073. Drying up of Groundwater – 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 
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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.  
 
1074. Aqua geo Ltd have several boreholes located in the proposed spoil disposal area SDL-
22.7. It has been recommended below that this spoil disposal site is not used for this and other 
reasons, including impacts to biodiversity. However, the tunnelling works for Tunnel 5 may 
impact upon the quantity and quality of the water in these boreholes.  
Management & Mitigation Actions 
 
Planning 
 
1075. The following plans will be prepared by the Contractor as part of his SEMP: 
1076. Groundwater Management Plan – 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. 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 tunneling works.  The plan shall include a map of all ground water 
wells within the Project area that maybe affected by each tunnel. 
 
1077. 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.  

 
1078. The plan shall also include a section relating to the monitoring of the quantity and quality 
of the water at the Aqua Geo boreholes close to Kobi. This activity should be coordinated 
between the RD, Contractor and Aqua Geo. Aqua Geo already undertake routine monitoring of 
the water in these boreholes, so there is sufficient baseline water quality available. If any 
impacts to water quality and quantity are observed by Aqua Geo during the construction phase 
(and for a 12-month period after completion of Lot 1 works) the RD will be responsible for 
negotiating an appropriate compensation package with Aqua Geo for any damages caused to 
their business.  
 
1079. Occupational Health and Safety (OHS) Plan for Tunnels – Specific plans shall be 
prepared for Tunnel 5 and for Lot 2 tunnels (all included under one plan). The plan shall include 
sections on air quality and ventilation, plant related risks, visibility, lighting, noise, electrical 
safety, confined spaces, emergency response, etc.   

 
Construction Phase 
 
1080. 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 
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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.  

 
1081. In addition, the Contract shall: 

 
• Use non-toxic slurry and additives and minimize impact of these materials to reduce risk of 

impact on ground water quality. 
Ensure that pressure applied to tunneling and ground treatment is controlled to prevent 
excessive pressure that will drive the slurry out of the desired range increasing the risk of 
water pollution. 
 

Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Medium In general impacts will be minor during the construction 

phase. However, due to the potential impacts on the Aqua 
Geo boreholes the residual impacts are upgraded to 
minor / moderate.  

Minor / Moderate 

Operational Phase 
Medium It is possible that the construction of tunnels could 

depleted groundwater and affect groundwater users, 
including Aqua Geo. If this is the case affected villagers 
will be supplied with an alternative source of potable water 
and methods to compensate any businesses affected will 
be applied.  

Low / Medium 

 

F.7.8 Construction Camps, Asphalt Plants, Batching Plants & Temporary 
Facilities 
 
Potential Impacts152 
 
1082. 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: 
1083. 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 residential areas.  
1084. 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: 

                                                
152 Note that specific impact screening has not been undertaken for camps, plant and temporary facilities 
as they are broadly covered under topic specific headings such as air quality, noise, water quality, waste 
management, etc.  
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(i) Increasing water pH. 
(ii) Increasing the turbidity of waterways (turbidity is a measure of the cloudiness of a 

suspension). 
 
1085. 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 meters 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.  

 
1086. 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. stockpiles 
of aggregates, pre-cast culverts, etc. None of the materials stored in these areas will be 
hazardous materials.  
Management & Mitigation Actions 
 
Planning 
 
1087. The following plans will be prepared by the Contractor as part of his SEMP: 
1088. Construction Camp Management Plan - The plan shall cover such aspects as 
community relations, restriction of access to camp and facilities, induction briefing on camp rules 
and local issues/sensitivities, camp rules (such as restrictions on alcohol, drugs use; discipline; 
noisy activities; community liaison; no poaching; environmental protection measures applicable 
to the camp site; decommissioning and re-cultivation, etc.); workers welfare. The plan shall also 
describe power supply methods. 
1089. Construction Camp Layout Plan – This is to include: layout of the site, including 
location of temporary storage areas for waste, equipment maintenance areas, lubricant and fuel 
storage sites with indication of the distance from watercourses; description of sewage 
management and waste management activities. The plan shall also provide a specific section 
describing the energy supply sources on site, e.g. mobile generators, connection to the grid, 
transformer requirements, etc. The EIA includes criteria/recommendations for site selection, 
requirements and procedures for approval of the site by RD, MoEPA. Camp site as well as any 
sites considered associated facilities require ADB and EBRD consideration, due diligence and 
approval. Note: Consultations with local communities before the construction camp is developed 
are required. 
1090. Asphalt Plant Management Plan – Describing the layout and management of asphalt 
plant, including management of bitumen. 
1091. Concrete Batching Plant Management Plan – Describing the layout and management 
of concrete batching plant, including waste water discharge, dust management, etc. 
1092. Other plans, prepared as part of the SEMP which will help reduce impacts from 
construction camps include: 
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• Labor and Working Conditions Management Plan. 
• Traffic Management Plan. 
• Spill Management Plan. 
• Air Quality Management Plan. 
• OCHS Plan. 
• Emergency Response Plan. 
• Waste Management Plan. 

• Waste Water Management Plan. 
1093. During the construction phase of the Project, the Contractor will also be responsible for 
preparing method statements for: 

• Temporary Road Method Statement. 
• Temporary Storage Area Method Statement. 
1094. The method statements shall be prepared by the Contractor and reviewed by the ECoW 
and then submitted to the Engineer and RD 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.  
Construction Phase 
1095. 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.  
1096. Prior to commencement of works, the Contractor and his Ecological Clerk of Works, 
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 screening will also include the findings of consultations with landowners, 
neighbors and shepherds and any other people using the area around the proposed camps. 
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 a residential area and at least 50 m 
from any surface water course.  
1097. The Contractor will be responsible for the preparation of a Construction Camp Site Plan 
which will form part of the SEMP. The plan will comply with IFC/EBRD Guidance Note: Workers’ 
accommodation: processes and standards. 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.  
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(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: 
(a) Fueling operations will occur only within containment areas. 
(b) 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. 

(c) 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. 

(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 drain or watercourses. 

(f) Disposal of lubricating oil and other potentially hazardous liquids onto the ground 
or water bodies will be prohibited. 

(g) 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. 

 
1098. 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. 
1099. 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 Table 31.   
1100. 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 
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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. Construction camps will need 
to be generally reinstated, however the potential for long term community development facilities 
will be explored at these locations. 
1101. Concrete Batching Plants – The Contractor will be responsible for the preparation of 
site-specific concrete batching plant management plans which will be prepared as part of his 
SEMP.  
1102. 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 residential areas and not within one 
kilometer of any residential 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 meter above the height of the maximum quantity of raw material kept on 
site and extend two meters beyond the front of the stockpile. 

(e) 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 minimized. 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. 

(ii) All contaminated storm water and process wastewater will be collected and retained on 
site. 

(iii) 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. 

(iv) Contaminated storm water and process wastewater will be captured and recycled by a 
system with the following specifications: 
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(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 meter 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. 

 
1103. Asphalt Plants – The Contractor will be responsible for the preparation of site-specific 
concrete batching plant management plans which will be prepared as part of his SEMP. 
1104. The following measures will be applied by the Contractor regarding asphalt plants: 
(i) Emissions & Noise: 

(a) Asphalt plants will be located downwind of residential areas and not within one 
kilometer of any residential area or protected area.  

(b) Adequate Personal Protective Equipment (PPE) will be provided to staff working in 
areas of high noise and emissions.  

(ii) 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.  
(iii) Vehicle Movement:  

(a) The Contractor will include the asphalt plant in his Traffic Management Plan, including 
haul routes from the plant.  

(iv) 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 kits (compliant with OSHA standard 1910.266 App. A) 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. 

 
Temporary facilities, such as storage areas, roads and river crossings will be required 
throughout the pre-construction and construction phase.  
 
Residual Impacts 
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Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Medium* If the mitigation measures suggested are implemented 

residual impacts will be minor 
Minor  

Operational Phase 
Medium* If the mitigation measures suggested are implemented 

residual impacts will be low as long as reinstatement 
plans are followed correctly. 

Low  

*Based broadly on screening for air quality, noise, waste management, etc.  

F.7.9 Access and Access Roads 
 
Potential Impacts 
 
1105. The following table summarizes the key potential impacts to access and from access 
roads and indicates the potential significance of the impacts using the methodology outlined in 
Section F.2. 

Table 133: Impact Screening – Access and Access Roads 
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C Road diversions Nearby 
communities / 
Road users 

M M M - MOD ST SMALL LOW DEF L 

C Construction traffic 
access 

Nearby 
communities / 
Road users 

M M H - MAJ ST SMALL MED DEF M 

C Public access Nearby 
communities 

L M H - MOD ST SMALL LOW DEF L 

O Public access Nearby 
communities / 
Road users 

L M H - MOD LT SMALL MED DEF M 

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 
Cells shaded in blue are positive impacts.  
 
1106. Potential impacts and other minor impacts are described in more detail below. 
Construction Phase 
 
1107. 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.  
 
1108. 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.5.4 – Access to Site / Temporary Roads.   
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1109. 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.  
 
1110. Consultations undertaken as part of this EIA have identified Path 1 route as having 
potentially negative impacts on local residents, in terms of noise and vibration and as such 
construction vehicles should not be allowed to use the existing road through the village, rather 
a new access road should be constructed to the north of the village to reduce noise and vibration 
impacts. This will require careful design by the Contractor to ensure that the road does not 
interfere with the flow of the river and also that during peak flow the temporary road is not 
washed away. Also, consideration will need to be paid to any tree cutting and impacts to the 
river ecology. As noted above method statements will need to be prepared for any temporary 
road and this will include a review by the Contractors ECoW.  

Figure 144: Proposed Alternative Location of Access Road (Path 1) 

 
1111. As noted in Section B.5.4 – Access to Site / Temporary Roads, it is unlikely that Path 
2 from Kvesheti to the Plateau will be used due to its steep gradient.  However, in the unlikely 
event that the Contractor decides to use this track, a method statement will need to be prepared 
outlining the environmental and social aspects and management measures for the use of this 
route.  
Operational Phase 
 
1112. Kvesheti and Arakveti – Once operational, the junctions planned in the design will 
allow simple access to both Kvesheti and Arakveti. During the consultation phase comments 
were raised about access between these two villages, both for vehicles and pedestrians. 
Currently residents use the existing road and once operational this will no longer be practical 
for pedestrians. The following figures (Figure 145, Figure 146 and Figure 147) illustrate the 
routes that vehicles and pedestrians will have to use during the operational phase. 
 
 

Proposed 
Design Path 1 

Alternative 
Path 1 
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Figure 145: Pedestrian Access between Kvesheti and Arakveti 
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Figure 146: Vehicle Access between Kvesheti and Arakveti 
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Figure 147: Vehicle Access between Kvesheti and Arakveti 
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1113. Khada Valley – Within the valley access will be significantly improved for the local 
population as the existing track will link up with the Project road at the interchange located in 
Begoni. Access to any village in the Khada valley will be less than 2.5km from this intersection 
thereby significantly increasing villagers access in and out of the valley. 
 
1114. Zakatkari – as noted from the community maps which were prepared during 
consultations with locals (see Figure 113), the fruit and nut trees located between Zakatkari 
and the Khadistskali river in the Khada valley are a valuable resource for the villagers which 
is currently accessed on foot (around 200 to 300 meters from Zakatkari). The proposed 
alignment does not currently provide access for the villagers to reach this area.  
 
Management & Mitigation Actions 
 
Planning 
 
1115. The following plans will be prepared by the Contractor as part of his SEMP: 

• Traffic Management Plan – To mitigate the potential impacts the Contractor will 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. As part of his TMP, the Contractor shall provide haul routes to spoil disposal 
sites which, as far as is practical, avoid populated areas. 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.  

 
1116. In addition, as part of the design, an overpass or underpass should be provided in the 
Zakatkari area to allow the villagers to continue to access the area to the east of the alignment. 
Construction Phase 
 
1117. During the construction phase of the Project, the Contractor will also be responsible 
for preparing the following method statements: 

• Temporary Road Method Statement – This will include detailed plans for the use of Path 
1, including and designs for this roads and measures such as erosion protection, dust 
prevention, reinstatement, etc. The statements shall be prepared with contribution from 
the ECoW.  

• Temporary River Crossing Method Statement – for the Path 1 river crossing at Sviana 
– Rostiani and Tskere.  

1118. In addition, the Contractor shall: 
• 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; 
• Allow for adequate traffic flow around construction areas via diversions or temporary 

access roads; 
• 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;  
• Access roads which are also used by local traffic shall include passing places every 200 

meters where the roads are narrow;  
• Provide adequate traffic signs, appropriate lighting, well-designed traffic safety signs, 

barriers and flag persons for traffic control. 
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• Access roads for batching plants, etc., should be maintained to their exiting (or better) 
condition during the construction phase. 
 

Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Low / Medium No residual impacts are anticipated if the TMP and the 

other mitigation measures outlined above are 
implemented correctly. It is also recommended that 
residual impacts will be further minimized if Path 2 is not 
used by the Contractor 

Minor  

Operational Phase 
Medium During the operational phase there will be some 

inconvenience for people using local roads who will have 
to make some minor detours to access the new road. 
Pedestrians will no longer be able to walk along the road 
between Kvesheti and Arakveti, and while alternative 
routes exist they may not be as convenient, or as well 
maintained as the existing road.  

Low / Medium 

F.7.10  Emergency Response Planning 
 
Potential Impacts 
 
1119. 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). The following table indicates the potential significance of emergencies during the 
construction and operational phases using the methodology outlined in Section F.2. 

Table 134: Impact Screening – Emergencies 
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C Fires, explosions, 
etc, at site.  

Nearby 
communities / 
Contractors 
staff 

M H L M MOD L/F SMALL LOW UNL
IKE 

L 

O Fires, explosions, 
etc, at site.  

Nearby 
communities / 
Contractors 
staff 

L H L M MOD MT SMALL MED UNL
IKE 

L 

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 
Cells shaded in blue are positive impacts.  
 
Management & Mitigation Actions 
 
Planning 
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1120. The Contractor will be responsible for preparation of an Emergency Response Plan 
(ERP) which will include sections relating to: 

• Containment of hazardous materials; 

• Oil and fuel spills; 

• Fire, gas leaks and explosions; 

• Work-site accidents;  

• Community /civil unrest and strike action; and 

• Earthquake and other natural hazards.  
1121. 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. 
Construction Phase 
 
1122. 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.  
Operational Phase 
The RD shall be responsible for the preparation of an ERP for the operational phase of the 
Project.  
Residual Impacts 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Minor Although considered a low risk, emergency situations 

may arise during the construction phase. However, a 
properly prepared and implemented ERP should ensure 
that residual impacts will be minor. 

Minor  

Operational Phase 
Low If the mitigation measures suggested are implemented 

residual impacts will be minor during the operational 
phase.  

Low  

F.8 Social and Cultural Aspects 

F.8.1 Community and Livestock Safety and Security 
 
Potential Impacts 
 
1123. The following table summarizes the key potential impacts to the local community and 
livestock and indicates the potential significance of the impacts using the methodology 
outlined in Section F.2. 
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Table 135: Impact Screening – Community and Livestock Safety and Security 
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C Accidents involving 
humans 

Nearby 
communities / 
Road users 

M H H - MOD L/F SMALL MED PO
SS 

M 

O Accidents involving 
humans 

Nearby 
communities / 
Road users 

M H H - MOD LT SMALL MED PO
SS 

M 

O Accidents involving 
cattle 

Nearby 
communities / 
Livestock 

L M H - MOD LT SMALL MED PO
SS 

M 

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 
Cells shaded in blue are positive impacts.  
 
1124. The identified key potential impacts and other minor impacts are described in more 
detail below. 
Construction Phase 
 
1125. Safety - During the construction phase, the Project will be adding a mix of light, and 
heavy and slow-moving vehicles onto the road network. This will include vehicles transporting 
workers, trucks carrying heavy equipment between work areas and haul trucks moving spoil.  
1126. The potential impacts of Project construction include the increased risk of collisions 
and road transport accidents (potentially resulting in injury, death, or fuel or cargo spillage) 
and subsequent harm to animals, local shepherds and communities (including contamination 
of soils and groundwater).   
1127. In the Khada valley, there is currently very little traffic and any vehicles are not 
travelling at speed, thus the potential for collisions with livestock during construction is greater 
as the construction access roads will be paved (enabling greater speeds) and will be 
frequented by a mix of heavy and light vehicles.   
1128. Potential areas where community safety could be affected during the construction 
phase are highlighted in the following figures. 
1129. Security - There is the potential that an improved road will bring greater crime due to 
improved accessibility to the area to people outside the valley.  During the construction phase, 
this will include the presence of road construction workers, which could have a potential effect 
of increased crime in the Project area.    
Operations Phase 
1130. Figures on road safety are described in Section B.6.2, most of which are due to 
collisions for unidentified reasons or wrong maneuvers.  Most of the accidents (including 
fatalities and collisions with pedestrians) are occurring in the area which will be avoided 
through the construction of the Project (i.e. in the Gudauri and Jvari pass areas).   
1131. With regards to livestock safety, shepherds are not always present in directing 
livestock across the roads to ensure safety of both the livestock and vehicle 
drivers/passengers do not interact. However, interviews with local people in the Kvesheti-
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Arakveti section of the existing road described that collisions with livestock on this section of 
the existing road are infrequent (1 or 2 animals annually), although it has not been possible to 
verify this figure.   
1132. There are currently no official crossing areas along the existing Road through Kvesheti 
and Arakveti villages, so the introduction of underpasses included in the design after 
consultations with villagers (see Section B.4.3 for details of the process) provides a clear 
safety benefit for all road users.   
1133. During the operations phase, security issues may also be present due to increased 
accessibility of the area as per the construction phase, however due to access by all road 
users rather than specifically the construction workforce. It may be possible that being able to 
keep traffic moving with improved conditions on the new road will ensure that opportunistic 
security issues/crime is minimised in comparison to the existing road, where traffic conditions 
mean that trucks in particular can experience long delays due to poor road conditions. 
1134. The new road is considered to be beneficial for traffic flow in comparison to the existing 
road, which suffers from delays particularly in poor weather conditions and can result in 
unpredicted stoppages of drivers (especially trucks) in the Project area. Mitigation measures 
for minimising possible crime/security issues on the road include: coordination with police by 
the RD during construction and operations to ensure regular patrolling as per other 
international roads; facilitating planned rest areas along the route to enable better control of 
spaces within the project area that receive visitors.   
Mitigation Measures  
 
Planning 
 
1135. The Contractor shall prepare an Occupational and Community Health and Safety 
(OCHS) Plan.  
Construction Phase 
 
1136. The mitigation measures to be adopted for the Project’s construction transport 
activities include the following, noting a degree of flexibility in the event of adverse weather or 
unforeseen circumstances: 

• Stipulations that all driving is to occur during daytime hours where possible; 

• Stipulations in regard to maximum driving hours per day and week; 

• Strict adherence to speed limits; 

• Strict adherence to spill response measures in the event of a spillage from a vehicle, 
particularly in the vicinity of the Khada River;   

• Consultation with local households, community groups, police, and emergency services 
along the transport routes; and 

• Driver training programs to ensure that Contractors staff are aware of community 
sensitivities, such as specific livestock movement periods.  

1137. The access roads will be paved to minimize dust affects to neighboring households 
and, indirectly, livestock through dust deposition on pasture. 
1138. Ongoing community engagement will be required as well as the implementation of the 
grievance mechanism in order that any community or livestock safety issues are being 
adequately addressed and rectified. 
1139. Finally, the Contractor will provide a series of road safety awareness sessions for 
schools in the Project area. The sessions will be provided on a six-monthly basis throughout 
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the construction phase. As part of the awareness sessions children will be given reflective 
badges to fix to their coats and school bags.  
Residual Impacts 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Medium Correct implementation of the mitigation and 

management measures will ensure that residual impacts 
in the construction phase are minor.  

Minor  

Operational Phase 
Medium Provision of underpasses and safer driving conditions 

should result in reduced accident rates. 
Beneficial 

F.8.2 Workers Rights and OHS 
 
Potential Impacts 
 
1140. The following table summarizes the key potential impacts to workers and indicates the 
potential significance of the impacts using the methodology outlined in Section F.2. 

Table 136: Impact Screening – Workers 
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C Accidents involving 
workers 

Contractors 
staff / sub-
contractors 

M H L M MOD L/F SMALL MED PO
SS 

M 

C Unsuitable living 
and working 
conditions on site 

Contractors 
staff / sub-
contractors 

M H L M MOD ST SMALL MED PO
SS 

M 

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 
Cells shaded in blue are positive impacts.  
 
1141. Georgia is a member of the International Labor Organization (ILO) and has ratified 16 
ILO Conventions, including the 8 core conventions. However, gaps persist between Georgian 
legislation and ILO conventions/EBRD’s Performance Requirement 2.  These include around 
issues of:    

• Collective bargaining. The statutory framework is minimalist and does not encourage 
meaningful engagement between the employer and workers’ organizations.  

• Retrenchment: There is no obligation to consult or develop a plan to mitigate the adverse 
impacts. 

• Worker accommodation: there are no specific provisions on worker accommodation. 

• Non-employee workers: there are no specific provisions on non-employee workers. 
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1142. Potential effects on worker health and safety is access to adequate health facilities.  
Health services for the existing population is limited and thus support for up to 600 additional 
persons will not be possible.  
Mitigation and Management Measures  
 
Planning 
 
1143. An Occupational and Community Health and Safety (OCHS) Plan will be prepared 
by the Contractor to manage worker safety. 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 
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.  

(ii) The Contractor shall keep a log of both training records and safety incidents 
including near misses.  

(iii) 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 up-

to-date test certificate, for cranes and hoists. 
(iv) Zones with noise level above 80 dBA must be marked with safety signs and 

appropriate PPE must be worn by workers. 
(v) Portable toilet facilities for workers at road work sites will be provided. 
(vi) Fencing on all areas of excavation greater than 2 m deep will be installed along 

with warning signs. 
(vii) Ensure sufficient fresh air supply to confined work spaces. 
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(viii) Keep air inlet filters clean and free of dust and microorganisms. 
(ix) Ensure reversing signals are installed on all construction vehicles. 
(x) 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 mid-
rails 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.  

(xi) Mark the areas where risk of injuries from falling objects exist with rope or 
flagging to minimize risks and injuries. 

(xii) Provide spotters. Employ flag persons to control traffic when construction 
equipment is entering or leaving the work area. 
 

1144. The Contractor shall ensure that the OCHS plan is strictly implemented through his 
Health and Safety Officers.  
1145. A template for the OHS aspects of the plan can be found in Appendix R. 
Pre-construction / Construction Phase 
1146. For the development of the Project the Contractor shall: 

• Set targets for local employment based on initial assessment of the labor market for 
unskilled and semi-skilled work force.  

• For unskilled the Contractor shall use a ‘ballot’ system to ensure that employment is fair 
and not weighted to connected people for unskilled roles. Repatriation of locals through 
recruitment measures will use online resources such as jobs.ge.  

1147. Provisions in the Contractors contract are to include as far as practicable items to 
address the collective bargaining, retrenchment, worker accommodation and non-employee 
worker gaps, to ensure that ILO and Lender requirements are met. At a minimum the 
Contractor shall ensure the following measures are followed:  

• The development and implementation by the contractor of Human resources policies to 
hire, train, assess, and reward the project workforce. These policies should prevent any 
form of discrimination in the workplace and ensure that all employees are treated fairly 
and equally, in line with EU non-discrimination requirement.   

• Prior to implementing any collective dismissals of the project workforce, the Contractor will 
be required to conduct an analysis of alternatives to retrenchment.   

• Further, policies should exclude the use of child or forced labor in the project, and that 
national and international requirements for non-employee workers and supply chain 
workers are also reflected in these policies.  

• A grievance mechanism for workers will need to be provided for the workforce to be able 
to raise reasonable workplace concerns. The Contractor will inform the workers of the 
grievance mechanism at the time of hiring and make it easily accessible to them.  

• The workers will additionally not be restricted from joining or forming workers organisations 
or from bargaining collectively, and the contractor will not discriminate or retaliate against 
workers who form or join collectives or bargain collectively.  

• Working relationships and conditions of work are also to be managed and monitored in 
implementing the project.  
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• Aspects include the working environment; the organisation of work; training; health and 
safety; working hours; fair wages and decent working conditions; and terms of 
employment. 

1148. A suitably staffed and equipped health clinic for all workers is to be provided on site. 
1149. First aid kits (compliant with OSHA standard 1910.266 App. A) will be provided at all 
work sites.  
Sub-Contractors 
1150. 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 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.  
 
Residual Impacts 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Medium Correct implementation of the mitigation and 

management measures will ensure that residual impacts 
in the construction phase are minor.  

Minor  

Operational Phase 
Medium No residual impacts are anticipated.  None 

F.8.3 Landscape and Visual Impacts 
 
Potential Impacts 
 
1151. The following table summarizes the key potential landscape and visual impacts and 
indicates the potential significance of the impacts using the methodology outlined in Section 
F.2. 

Table 137: Impact Screening – Landscape and Visual  
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C Visual change  Nearby 
communities 
/tourists 

L H H - MAJ M/F SMALL MED DEF M 

O Visual change Nearby 
communities 
/tourists 

L H H - MAJ LT SMALL HIGH DEF H 



 
Environmental Impact Assessment for the Kvesheti-Kobi Road Section  
 

 
 

400 

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 
Cells shaded in blue are positive impacts.  
 
1152. These identified key potential impacts are described in more detail below. 
Pre-construction / Construction Phase 
1153. During the construction phase of the project, 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.  
Operational Phase 
1154. Visual impacts are the effects on people (receptors) of the changes in available views 
through intrusion or obstruction and whether important opportunities to enjoy views may be 
improved or reduced.  
1155. In the case of the Project receptors are: 

• Local population  

• Tourists 

• Passengers in transit 
1156. Visual impact to nearby receptors of the Project include:  

• Degradation of aesthetic value of the area due to construction activities; and 

• Permanent change in visual character due to proposed Project. 
1157. The Project Area consists of 3 different sections: 

• Kvesheti Section; 

• Khada Valley section; 

• Kobi section. 
1158. When in place, the new alignment will change the landscape substantially being a new 
section where there are currently no asphalt roads. However, more than 50% of the alignment 
will be in tunnel and the visual impact will be limited to the areas above ground, including spoil 
disposal sites. Moreover, in some sections, cut and cover technique has been adopted to 
improve visual impact and possibility of crossing the infrastructure. 
1159. Renders of the current and future situation are shown in the following figures. Note 
that images of spoil disposal sites have not been provided as they are subject to change 
depending upon the Contractor and the findings of the Contractors Spoil Disposal Plan. 
Visual impacts from the spoil disposal sites will initially be significant as excavated materials 
are dumped into the spoil disposal sites, but proposed design profiles (see Appendix O) 
illustrate that the spoil sites will be layered into the existing landscape, and once they have 
been covered with topsoil and re-vegetated the visual impacts on these areas will be reduced. 
Given the low population levels close to the main spoil disposal areas in Kobi and on the 
Plateau the actual visual impact will be limited to passengers in vehicles passing along the 
Project road and visiting Gudauri.  
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Figure 148: Kvesheti, Existing situation, 

East – West view 
Figure 149: Kvesheti, Future situation 

with project, East – West view 

  
1160. Figure 148 and Figure 149 show the Aragvi river bed close by Kvesheti. The existing 
road is currently passing through the village and the future configuration will reduce the visual 
impact from the village perspective with the proposed bypass whilst also improving other 
issues such as safety. 
1161. The next section, where the future alignment will leave the existing one to cross the 
plateau and enter into the Khada Valley, will be the most impacted from a visual point of view 
(see Figure 150, Figure 151 and Figure 152). 
1162. A long viaduct in a curve shape is foreseen to cross the Aragvi river and to reach the 
portal of Tunnel 1. Other solutions have been studied, but this one was selected due to the 
best rock condition for the tunnel. 
Figure 150: Tunnel 1, Existing situation Figure 151: Tunnel 1, Future situation, 

East – West view 
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Figure 152: Tunnel, Future situation, West – East view 

 
 
1163. From Tunnel 1 the alignment runs enters the plateau and Zakatkari village and after 
this, at chainage KM 8.5, the project foresees an arch bridge to cross the Khadistskali River. 
1164. This solution has been adopted to avoid the construction of piers in the river bed and 
to reduce the visual impact of tall piers. This bridge is not visible from Kvesheti and there are 
no villages in its immediate proximity that would be impacted visually. In fact, given its design 
and height above the river (more than 100 meters), it may be possible that this bridge will 
become an attraction for tourists in the future. This structure will be a beautiful structure from 
an engineering point of view. However, the landscape will completely change from its origin 
(see Figure 153, Figure 154 and Figure 155). 

Figure 153: Valley, Aerial view, Existing 
situation 

Figure 154: Valley, Aerial view, Future 
situation 
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Figure 155: Valley, Arch bridge, Future situation 

 
                                             
1165. After the crossing of the Khadistskali River the alignment runs along the left side of the 
river with an alternate of bridges and small tunnels, as shown in the figures below.  
 

Figure 156: Valley, Larger Aerial view, Existing situation 

 
 

Figure 157: Bridge 3 and 4 – Tunnel 4, Future Situation 
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1166. The alignment enters then in the valley where small villages are located (Gomurni, 
Beniani and Begoni). The alignment has been studied in order not to cut off the villages and 
runs through the valley very close to the escarpment. 

Figure 158: Valley, Aerial view, Existing 
Situation 

Figure 159: Valley, Future Situation 

  
 
1167. After Beniani village the alignment proceeds towards Tskere and on to the portal of 
Tunnel 5. Before that, two cut and cover sections have been foreseen around Tskere to permit 
the re-use of the agricultural plots, reduce visual impact and reduce noise impacts. These cut 
and cover sections also improve accessibility for the local population. An underpass will also 
be provided in this location to allow villagers to access the cemeteries in this area.  

Figure 160: Tskere, Existing situation 
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Figure 161: Tskere, Focus on cut and covers and portal of the long tunnel  

 
 
1168. From chainage KM 12.9 to KM 22.0, the alignment is underground in Tunnel 5. The 
exit of the tunnel is in proximity of Kobi village and the visual impact is shown in the figures 
below. The impact will be minimal in this section because the future road will be connected to 
the existing one and no major changes will be foreseen. 

Figure 162: Kobi, Existing Situation 

 
 

300m cut and cover  

Approx. 200m cut and cover 

Tskere Village 
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Figure 163: Kobi, Future situation, portal tunnel, North South view 

 
 
1169. The main recipients of the visual impact will be local residents, travelers/tourists and 
commuters using the road. The scale and importance of the change will differ by the category 
of the viewers. Effect on commuters will be short term and limited to the travel time only. 
Besides, for some of the passengers the landscape may be not familiar – for these category 
of receptors the change will not be crucial.  
1170. The local community, with time, will get accustomed to the new infrastructure, visual 
discomfort related to the change will diminish. Therefore, the magnitude visual discomfort will 
become lower. It should be mentioned that perception of the viewers may differ, for some new 
infrastructure may be acceptable for other – less acceptable or non-acceptable change.  
Mitigation Measures  
 
Pre-construction / Construction Phase 
1171. The visual impact following to completion of works will be mitigated by clean up and 
re-cultivation of all sites temporarily disturbed for the needs of the project and re-vegetation of 
spoil disposal areas. 
1172. Regarding physical works, the following measures shall be applied by the Contractor: 

• Reinstate all temporarily disturbed sites after completion of works. Plant with vegetation.  

• Avoid using ‘alien’ plant species. 

• Choose colors of above ground sections of technical buildings at tunnel exits so to merge 
with environment. 

• Give priority to use of geotextile against shotcrete.  

• Use irregular shape stones for riprap.  

• Avoid use of white concrete. 
Operational Phase  
1173. Tree re-planting 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 bridges 
and cut slopes stabilized with anchored concrete, rock walls, other.  
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1174. The visual effect from new infrastructure can be mitigated by surface/color treatment 
of piers, road barriers, using transparent noise barriers whether appropriate and maintenance 
of vegetation. The road will also be cut in various locations so visual impacts will not be visible 
from local settlements potentially, such as Begoni. 
1175. In addition, the planned reduction of the height of the technical buildings to 4m by using 
the underground space for the main facilities will contribute to reduction of the impact in these 
areas (around tunnel portals). 
Residual Impacts 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Medium Construction works, including land clearing, cutting of 

slopes and developing tunnel portals will no doubt have a 
visual impact in the Project area. Realistically there is little 
that can be done about these temporary construction 
activities.  

Minor / Moderate 

Operational Phase 
High 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 some way 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.  

Low / Medium 

 

F.8.4 Lighting  
 
Potential Impacts 

1176. The following table summarizes the key potential impacts from lighting and indicates 
the potential significance of the impacts using the methodology outlined in Section F.2. 

Table 138: Impact Screening – Lighting 
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C Disturbance to 
humans and 
animals 

Nearby 
communities / 
Wildlife 

L M L - MOD ST SMALL LOW PO
SS 

L 

O Disturbance to 
humans and 
animals 

Nearby 
communities / 
Wildlife  

L M L - MOD LT SMALL MED PO
SS 

M 

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 
Cells shaded in blue are positive impacts.  
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These identified key potential impacts and other minor impacts are described in more detail 
below. 
Pre-construction / Construction Phase 
1177. Lighting during the construction phase can potentially impact upon local residents and 
biodiversity with the use of floodlights to illuminate construction zones, e.g. in areas around 
rivers or at construction camps.  
Operational Phase 
1178. Lighting has been proposed along the entire alignment as part of the detailed design. 
Discussions with the RD on this issue have indicated that lighting of the road is consistent with 
all other on-going road rehabilitation projects in the country and that the main reason for the 
lighting the entire road in this instance is to provide safe driving conditions, especially given 
the tight curves in some sections of the road.  
1179. Considering the design of the road, the number of bridges, junctions and tunnels 
included it can be seen that, in any case, the majority of the road needs to be lit. Only around 
3.5km of road is free of any of these features that require lighting. Also, given the layout of the 
road through the Khada valley, bridges, tunnels, intersections, etc., we will in any case see 
more or less a continuous strip of lighting through the valley until it reaches Tunnel 5 portal. 
Perhaps one area where lighting could be eliminated would be on the plateau area, however 
this is a specific area where the RD believe lighting is necessary due to the complex geometry 
of the road.  
1180. The impacts of street lighting can be discussed in terms of impacts to landscape and 
local community.  
1181. In terms of impacts on the landscape, as noted above, large portions of the road would 
need to be lit for safety reasons and to meet design specifications, e.g. lighting of junctions 
and bridges. Lighting of the remaining portions of the road is unlikely to add significantly to the 
effects of the light on the landscape although it will still have a negative impact to a certain 
degree.  
1182. Street lighting can also impact upon the local community and residential areas if the 
light is not shielded correctly and light ‘spill’ occurs.  

Figure 164: Light ‘Spill’ 

Source: Guidance Notes for the Reduction of Obtrusive Light GN01:2011. http://www.wiltshire.gov.uk  
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1183. In these terms light spill only has the potential to impact upon the residential areas of 
Kvesheti and Arakveti, all other villages and properties are too far away from the road to be 
significantly impacted. A simple solution is to provide suitable shielding. Effective shielding 
can maximize the desired effects of lighting by controlling the light output and minimizing glare 
and light spill.�� 
1184. Impacts of lighting on biodiversity has been discussed in the biodiversity section above 
and a number of mitigation measures have been proposed such as shining lights away from 
the rivers during construction at dusk and in the mornings.  
Mitigation and Management Measures 

Pre-construction / Construction Phase 
1185. During the construction phase, in addition to the biodiversity mitigation measures 
already mentioned above (see Section F.6), all lighting related to construction activities shall 
be shielded or directed to restrict any direct illumination onto property located outside of the 
Project Site boundaries. All construction site lighting shall be turned off when construction 
activities have ceased for the day. In addition, the use of low wattage lamps directing light 
downwards at work sites and camps shall be applied. Siting of construction camps away from 
residential areas will further reduce the impacts of lighting on residential areas.  
Operational Phase 
1186. To limits impacts of street lighting in the operational phase of the Project it is 
recommended that: 

• Use of full horizontal cut off glass lens luminaires are installed at 0o uplift. These luminaires, 
in addition to reducing sky glow, help to minimise visual intrusion within open landscape.  

• Where possible use lower lamp heights, however, this should not compromise safety 
aspects, such as the need to see road signs.  

• To prevent future pollution issues, it is recommended that the use of sodium light bulbs is 
prohibited and that LED lights are installed with a “neutral” color temperature of 4000K.   

Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Minor If the proposed mitigation measures are employed the 

impacts will be still be minor due to the fact that in some 
instances lighting will be needed during works at night and 
they could impact upon biodiversity. However, oversight 
of such works by the Ecological Clerk of Works should 
reduce the incidences of impacts occurring.  

Minor  

Operational Phase 
Medium Even with the proposed lighting specifications there will 

still be some level of impact of lighting to the Project area 
and the Khada valley.  

Low / Medium 

 

F.8.5 Noise 
 
Potential Impacts 
 
1187. The following table summarizes the key potential noise impacts and their potential 
significance using the methodology outlined in Section F.2. 
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Table 139: Impact Screening – Noise 
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C Elevated noise 
levels from 
construction 
equipment.  

Contractors 
staff / Nearby 
communities 

M H M H MAJ H/F SMALL HIGH DEF H 

O Elevated noise 
levels from vehicles 
using the road. 

Nearby 
communities 

L H M H MAJ M/T SMALL MED DEF M 

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 
Cells shaded in blue are positive impacts.  
 
Pre-construction / Construction Phase 
 
1188. The dominant source of noise from most construction equipment is the engine, usually 
a diesel, without sufficient muffling. Only in a few cases noise generated by the process 
dominates (for example, impact pile driving, pavement breaking). 
1189. Noise levels during construction will vary depending on the activity, type and number 
of equipment, work schedule, duration of use and the distance from receptor. In this analysis, 
first the noise level due to each piece of equipment, which is likely to be used in the 
construction, is calculated. Noise levels induced by the main road construction equipment 
considered in assessment are presented in Table 140. (Note: the values indicated in the table 
may differ depending on the brand of machinery provided/used by contractor). The list 
includes all equipment except vehicles and some minor pieces of equipment. 

Table 140: Typical Noise Levels from Construction Equipment 
Equipment Typical noise level (dBA)153 

Pavement 
Dozer 81.7 
Excavator 80.7 
Grader 85 
Roller 80.0 
Rock Drill 81.0 
Dump Truck 76.5 
Paver 77.2 
Concrete Mixer Truck 78.8 
Tunnel Mouth 
Jackhammer 88.9 
Dozer 81.7 
Dump Truck 76.5 
Tunnel 

Blasting 94.0 
Bridge 
Piling 90.0 

                                                
153 The given noise level is given near the source of noise. 
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Equipment Typical noise level (dBA)153 
Dozer 81.7 
Dump Truck 76.5 
Paver 77.2 
Boring Jack Power Unit 83.0 

 
1190. As part of the Project EIA a noise model has been developed that includes modeling 
of potential construction related noise. Tables indicating predicted construction noise levels in 
the Project area have been produced and can be found in Appendix K. At the construction 
stage, the noise level modeling was done only for day hours, as within the scope of the project 
the construction activities will be prohibited in the night hours.  
1191. The model indicates that the construction works will impact upon the following 
residential areas; Kvesheti, Arakveti, Kobi, Begoni, Sviana-Rostiani and Zakatkari. 
1192. The impact of construction will be quite intense in these villages, average 65-70 dBA, 
and 75-80 dBA on the buildings adjacent to the Projects main construction zones.  
1193. According to the model construction noise will not impact upon residential properties 
in Tskere due to the distance of these villages from the construction zones.  
Operational Phase  

1194. To assess the impacts of operational noise within the Project area a noise model has 
been prepared using CadnaA (Computer Aided Noise Abatement) software154. The model 
methodology can be found in Appendix K.  
 
1195. The environmental noise model is based on a specific set of conditions for which the 
noise is being estimated, it will be a fixed representation or ‘snapshot’ of a physical 
environment of interest, in practice the physical environment of the area of interest is 
constantly and randomly changing. The model intends to represent the most typical or 
frequently occurring conditions as reconstructed by the input data. 
 
Analysis of Results 
 
The first step in the analysis of noise levels is to determine if the proposed Project will increase 
noise levels above IFC daytime and nighttime guideline limits (45 dBA and 55 dBA 
respectively) or more than 3 dB above the ambient noise levels at each receptor where IFC 
levels are already exceeded. Instrumental noise monitoring at each potential noise receptor 
in the Project corridor to determine ambient conditions is not possible and as such the noise 
model also included the baseline scenario showing the current noise levels in the Project 
corridor. This baseline was achieved by analyzing the most recent instrumental noise 
monitoring results in the locations they were measured and the traffic volumes on the existing 
roads. The following tables show the results for different portions (or villages) of the Project 
road for daytime and nighttime periods. Yellow cells represent properties identified per the 
LARP for physical displacement, Green cells represent compliance with daytime and nighttime 
IFC guideline limits, blue cells represent compliant values within 3 dB of the ambient, light blue 
cells represent those receptors within 1 dB of the IFC guideline limits, orange cells represent 
receptors within 3 dB of the IFC guidline limits, red cells represent receptors more than 4 dB 
above IFC guideline limits. Focus in the discussion has centered around values predicted for 
2028 as this represents a ten-year period from the present and is considered an accurate 
period for which traffic projections and noise modelling can be predicted. Values up to 15 
years are modelled for trend / reference purposes.  

                                                
154 The model has been updated since the previous disclosed EIA to include refined Digital Terrain 
Model and more representative daytime / nightime traffic flows.  
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Table 141: Noise Model Results, Kvesheti 

Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

1 107 54 47 57 52 57 52 58 54 

2 66 58 51 59 53 60 54 61 56 

3 78 56 49 56 51 57 52 58 53 

4 31 63 55 63 57 64 58 64 59 

5 63 58 50 57 52 58 53 58 54 

6 59 59 52 58 53 59 54 60 55 

7 90 51 44 53 49 54 50 55 51 

8 110 51 44 51 47 52 48 53 49 

9 63 58 51 57 52 58 53 59 54 

10 51 60 52 60 54 61 55 62 57 

11 32 62 54 61 55 62 56 63 57 

12 90 53 46 54 49 55 50 56 51 

13 121 51 44 52 47 52 48 53 49 

14 172 50 43 51 47 52 48 53 49 

15 180 49 42 49 45 50 46 51 47 

16 202 44 38 46 42 47 43 48 44 

17 228 45 38 47 42 48 43 48 45 

18 245 46 39 49 45 49 46 50 47 

19 264 46 39 48 44 49 45 50 46 

20 278 46 39 48 43 48 44 49 45 

21 204 48 42 50 46 51 46 52 48 
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Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

22 34 63 55 60 55 61 55 62 57 

23 89 54 47 55 50 56 51 57 52 

24 140 51 44 53 48 53 49 54 50 

25 170 45 39 49 44 49 45 50 46 

26 222 42 36 48 44 48 45 49 46 

27 268 41 35 46 42 47 43 47 44 

28 321 45 39 48 44 49 45 50 46 

29 294 43 37 48 44 48 45 49 46 

30 35 64 56 60 54 61 55 61 56 

31 26 64 56 59 53 59 54 60 55 

32 116 52 45 52 48 53 48 54 50 

33 137 48 41 51 46 51 47 52 48 

34 180 46 40 50 46 51 47 52 48 

35 149 48 42 51 46 51 47 52 48 

36 239 45 39 49 45 50 46 50 47 

37 305 46 40 49 45 50 46 51 47 

38 349 43 38 47 43 48 44 49 45 

39 385 46 40 47 43 48 44 49 45 

40 340 45 39 48 44 49 45 49 46 

41 300 47 41 50 45 50 46 51 47 

42 291 47 41 49 45 50 46 51 47 

43 334 44 38 47 43 48 44 48 45 
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Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

44 305 47 40 48 44 49 45 50 46 

45 277 47 41 49 45 50 46 51 47 

46 259 46 40 49 45 50 46 51 47 

47 227 47 41 50 45 50 46 51 47 

48 205 48 41 50 46 51 47 52 48 

49 211 49 42 50 45 50 46 51 47 

50 234 49 42 49 45 50 46 51 47 

51 264 49 42 49 45 50 46 51 47 

52 297 47 40 47 43 48 44 49 45 

54 300 47 40 47 43 48 44 48 45 

55 260 49 41 48 44 48 45 49 46 

56 253 47 41 47 43 48 44 48 45 

57 235 49 42 48 44 48 45 49 46 

58 189 50 43 49 45 50 46 51 47 

59 192 51 44 50 45 50 46 51 47 

60 195 50 43 49 45 50 46 51 47 

61 176 50 43 50 46 51 47 52 48 

62 136 51 44 52 47 53 48 53 49 

63 125 51 45 51 47 52 48 53 49 

64 129 51 44 50 45 50 46 51 47 

65 106 51 45 52 47 53 48 53 49 

66 69 56 49 54 49 55 50 55 51 
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Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

67 25 66 58 58 52 59 53 59 54 

68 41 62 54 57 51 57 52 58 53 

69 56 58 51 55 50 56 51 57 52 

70 48 61 53 56 50 57 51 57 52 

71 49 61 54 56 51 57 52 58 53 

72 45 62 54 57 51 57 52 58 53 

73 104 53 46 53 48 53 49 54 50 

74 103 53 46 52 48 53 49 54 50 

75 133 51 44 51 47 52 47 53 49 

76 139 51 44 51 47 52 47 53 49 

77 169 49 42 50 46 51 47 52 48 

78 172 48 42 50 46 51 47 52 48 

79 23 67 59 64 59 65 60 66 61 

80 17 66 58 62 56 63 57 63 58 

81 17 68 60 61 55 61 56 62 57 

82 17 67 59 60 54 61 55 61 56 

83 18 67 59 59 53 60 54 61 55 

84 21 58 51 60 54 61 55 62 56 

85 16 66 58 59 53 59 54 60 55 

86 21 65 57 59 53 59 54 60 55 

87 20 62 54 59 53 59 54 60 55 

88 21 66 58 58 52 59 53 60 54 
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Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

89 69 53 46 62 56 62 57 63 58 

90 22 66 58 58 53 59 54 60 55 

91 100 49 43 63 57 63 58 64 59 

92 78 52 45 63 57 63 58 64 59 

93 30 61 53 59 54 60 55 61 56 

94 44 58 50 61 56 62 57 63 58 

95 83 50 43 65 59 65 60 66 61 

96 46 56 49 62 56 63 57 64 58 

97 22 64 56 57 51 58 52 58 53 

98 20 64 56 57 51 57 52 58 52 

99 23 62 54 56 50 56 51 57 52 

100 63 53 47 54 49 54 50 55 51 

102 96 53 46 51 47 52 48 53 49 

103 104 53 46 53 48 53 49 54 50 

104 153 52 45 50 46 51 47 52 48 

105 156 52 45 51 46 52 47 52 48 

106 150 52 45 50 46 51 47 52 48 

107 187 52 44 48 44 49 45 50 46 

108 122 51 45 51 47 52 48 53 49 

110 78 53 47 52 47 52 48 53 49 

111 55 56 49 53 48 54 49 55 50 

112 77 55 48 56 51 57 52 58 53 
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Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

113 128 52 45 53 48 53 49 54 50 

114 129 53 46 52 48 52 49 53 50 

115 156 48 41 49 46 50 46 51 48 

116 117 51 45 50 46 51 47 52 48 

117 164 50 44 51 47 51 48 52 49 

118 215 46 40 50 46 50 47 51 48 

119 258 45 39 49 45 49 46 50 47 

120 276 42 36 47 42 47 43 48 44 

1201 314 46 40 49 45 50 46 50 47 

121 260 47 40 49 45 50 46 51 47 

122 178 45 39 49 45 50 46 51 47 

123 148 48 41 48 44 48 45 49 46 

124 175 45 38 48 44 49 45 50 46 

125 154 45 39 47 44 48 45 49 46 

126 128 46 40 49 45 50 46 51 47 

127 168 42 36 47 43 47 44 48 45 

128 197 41 35 45 41 46 42 46 43 

129 76 56 48 57 52 58 53 59 54 

130 89 48 41 54 49 54 50 55 51 

131 45 58 50 62 56 63 57 64 59 

132 48 55 48 63 57 64 58 64 59 

134 103 43 38 52 48 53 49 54 50 
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Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

135 132 43 37 50 46 51 47 52 48 

136 100 44 38 54 49 54 50 55 51 

137 100 44 38 54 49 54 50 55 51 

138 134 45 39 54 50 55 51 56 52 

139 78 43 37 52 48 53 49 54 50 

140 40 61 53 59 54 60 55 61 56 

141 26 64 56 61 56 62 57 63 58 
Total Above IFC Guideline 

Limits 40 53 7 29 8 60 11 90 
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Figure 165: Receptors, Kvesheti (eastern portion) 

 
 

Figure 166: Receptors, Kvesheti (western portion) 

 
 
1196. The results from Kvesheti show that currently 53 receptors are above IFC guideline 
limits for noise in the 2018 baseline scenario, However, when the road becomes operational 
in 2024 this figure would reduce to 29 and then rise to 59 receptors by 2028. 
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Table 142: Noise Model Results, Arakveti 

Building # 
Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

142 80 50 46 48 44 49 44 50 45 

143 182 49 45 49 44 49 45 50 45 

144 178 49 44 49 44 50 45 50 46 

145 160 49 45 49 45 50 45 51 46 

146 141 50 45 50 46 51 46 51 47 

1461 125 50 45 50 46 51 46 51 47 

147 106 51 47 50 46 51 47 52 47 

148 54 54 49 54 49 55 50 56 51 

149 101 52 47 51 47 52 48 53 48 

150 100 51 47 51 47 52 48 53 48 

151 80 52 48 52 48 53 48 53 49 

152 48 56 51 56 51 57 52 58 53 

153 32 61 56 63 58 63 58 64 59 

154 27 64 59 65 60 65 60 66 61 

155 56 53 48 56 51 56 52 57 53 

156 28 64 59 66 61 67 61 67 62 

157 67 53 49 55 50 55 51 56 51 

158 25 67 62 69 63 70 64 70 65 

159 16 69 64 71 66 72 67 73 67 

160 23 66 60 64 59 65 60 66 61 

161 8 72 66 69 64 70 64 70 65 
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Building # 
Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

162 42 57 52 58 53 59 54 60 54 

163 20 69 64 70 65 71 66 72 66 

164 25 64 59 66 61 67 62 68 62 

165 27 64 59 66 61 67 62 68 62 

166 47 57 52 58 53 59 54 60 55 

167 66 52 48 54 50 55 50 56 51 

168 96 51 47 51 47 52 48 53 49 

169 82 53 49 55 50 55 51 56 52 

170 106 51 47 51 47 52 48 52 49 

171 93 50 46 51 47 52 48 53 48 

172 68 56 51 58 53 58 54 59 55 

173 32 64 59 65 60 66 60 66 61 

174 44 62 57 63 58 63 58 64 59 

175 102 53 49 54 51 55 51 56 52 

176 132 48 44 53 49 53 49 54 50 

177 198 46 42 50 46 51 47 51 47 

178 236 48 45 50 46 50 46 51 47 

179 183 50 46 52 48 52 48 53 49 

180 78 59 54 59 54 60 55 61 56 

181 103 57 53 59 54 59 54 60 55 

182 104 58 53 58 53 59 54 60 55 
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Building # 
Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

183 70 62 57 57 52 58 53 59 53 

184 37 65 60 56 51 57 51 57 52 

185 66 61 57 54 48 54 49 55 50 

186 68 61 56 52 47 53 47 54 48 

187 144 55 51 49 44 50 45 51 46 

188 104 56 51 52 46 52 47 53 48 

189 111 56 51 53 48 54 49 55 49 

190 186 52 48 52 46 52 47 53 48 

191 194 52 47 49 44 50 45 51 45 

192 209 51 46 48 42 49 43 49 43 

193 257 52 47 50 45 51 46 52 47 

194 270 52 48 51 46 51 46 52 47 
Total Above IFC Guideline 

Limits 25 46 0 2 0 3 5 5 
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Figure 167: Receptors, Arakveti (western portion) 

 
 

Figure 168: Receptors, Arakveti (western portion) 

 
 
1197. The results in Arakveti show that 47 receptors are above IFC guideline limits for noise 
in the baseline 2018 scenario. However, as the road becomes operational the number of noise 
affected receptors falls significantly and only five receptors are above the IFC guidelines limits 
even by 2033. 
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Table 143: Noise Model Results, Zakatkari 

Boilding # 
Distance  
from the 

noise 
source 

2024 2028 2033 

Day Night Day Night Day Night 

195 215 50 45 51 46 52 47 

196 274 50 45 51 45 51 46 

197 244 51 45 51 46 52 47 

198 236 50 45 51 45 52 47 

199 171 52 46 53 47 53 48 

200 210 44 39 45 40 46 41 

201 204 49 44 49 44 50 45 

202 126 55 50 56 50 57 51 

203 133 53 48 54 48 55 49 

204 113 55 49 55 50 56 51 

205 122 52 47 53 47 54 48 

206 129 55 48 56 48 57 49 

207 55 56 49 57 49 57 50 

208 110 49 44 50 44 51 46 

209 84 49 44 50 45 50 46 

210 40 54 48 54 49 55 50 

211 43 52 47 53 48 54 49 
Total Above IFC Guideline 

Limits 1 9 3 11 4 15 
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Figure 169: Receptors, Zakatkari  

 
 
1198. In Zakatkari, there is no existing ‘road’ only a track that leads to and from the village. 
Accordingly, there is no existing traffic noise to model a baseline. The results of the model 
show that 9 out of 17 identified receptors would be above with IFC nightime limits by 2024 
with numbers increasing beyond.  

Table 144: Noise Model Results, Sviana-Rostiana 
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20
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y 
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gh t 

Da
y 
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gh t 

271 225 50 44 51 45 51 46 

272 217 48 42 48 43 49 44 

273 204 47 43 48 43 49 44 

274 196 50 45 51 46 52 47 

275 176 52 46 52 47 53 48 

276 163 55 50 56 50 57 51 

277 194 55 50 56 50 57 51 

Total Above IFC Guideline 
Limits 0 3 2 4 2 5 

 
1199. In Svianan-Rostiana throughout all forcast scenarios approximately half of receptors 
are above the IFC guidline limits for noise. Again, this village does not have any existing road 
to model ambient changes against.  
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Figure 170: Receptors, Sviana-Rostiana  

 
 
 

Table 145: Noise Model Results, Benian-Begoni 

Building # 
Distance  
from the 

noise 
source 

2024 2028 2033 
Day 

Night 

Day 

Night 

Day 

Night 

211 342 28 23 29 23 30 24 

212 211 33 28 34 29 35 30 

213 241 31 25 32 26 33 27 

214 263 36 32 37 33 37 34 

215 387 29 24 30 24 31 25 

216 371 28 23 29 23 30 24 

217 98 40 37 41 38 42 39 

218 107 35 31 36 31 37 32 

219 305 28 22 29 23 30 24 

220 319 28 22 29 23 30 24 

221 393 26 21 27 21 28 22 

222 443 26 20 27 21 27 22 

223 423 26 21 27 21 28 22 

224 405 27 21 27 22 28 23 

225 463 26 20 27 21 27 22 

226 452 26 21 27 21 28 22 

227 463 26 21 27 21 28 22 

228 500 26 20 26 21 27 22 

229 228 30 25 31 25 32 27 
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Building # 
Distance  
from the 

noise 
source 

2024 2028 2033 

Day 

Night 

Day 

Night 

Day 

Night 

230 143 37 34 38 34 39 35 

231 253 30 25 31 25 31 26 

232 270 29 24 30 24 31 25 

233 248 33 29 33 29 34 31 

234 200 31 26 32 26 33 27 

235 245 30 24 31 25 31 26 

236 189 32 26 32 27 33 28 

237 207 30 24 31 25 32 26 

238 115 33 27 34 28 35 29 

239 165 32 27 33 27 34 28 

240 150 32 26 33 27 33 28 

241 172 31 26 32 26 33 27 

242 138 33 28 34 28 35 29 

243 110 33 28 34 28 35 29 

245 154 31 26 32 26 33 27 

246 107 33 27 34 28 35 29 

247 70 35 30 36 30 37 31 

248 80 34 28 35 29 36 30 
Total Above IFC Guideline 

Limits 0 0 0 0 0 0 

 
Figure 171: Receptors, Benian-Begoni 
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1200. In Benaian-Begoni there are no receptors above IFC limits in all forcast scenarios. This 
is due to the fact that the road is below grade behind a cut slope to the north of the village. 
There is no existing road traffic to model against any changes to the ambient noise in this 
location, so only comparison against IFC day / night limits is appropriate.  

Table 146: Noise Model Results, Tskere 
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249 196 47 40 47 41 48 42 

250 228 47 40 47 41 48 42 

251 287 45 39 46 40 47 40 

252 327 44 38 45 39 46 40 

253 326 45 38 45 39 46 40 

254 341 44 38 45 38 46 39 

255 363 44 38 45 38 46 39 

256 354 44 38 45 38 46 39 

257 354 44 37 45 38 45 39 

258 366 44 37 45 38 45 39 

259 378 43 37 44 37 45 38 

260 386 43 37 44 38 45 39 

261 391 43 37 44 37 45 38 

262 394 43 37 44 37 45 38 

263 406 39 32 39 33 40 34 

264 415 32 26 33 27 34 28 

265 384 43 37 44 37 45 38 

266 412 42 36 43 37 40 38 

267 420 43 36 43 37 44 38 

268 444 42 36 43 36 44 37 

269 460 42 35 43 36 43 37 
Total Above IFC Guideline 

Limits 0 0 0 0 0 0 
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Figure 172: Receptors, Tskere  

 
 
1201. In Tskere during the operational phase of the Project all properties would be within IFC 
daytime and nightime limits. This is due to the extension of the cut and cover section of the 
tunnel to the south of Tskere.  
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Table 147: Noise Model Results, Kobi 

Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

271 219 49 41 51 46 52 47 53 48 

272 10 67 59 70 65 71 66 72 67 

273 18 65 57 64 58 65 59 66 60 

274 31 64 55 63 56 64 57 64 58 

275 44 51 43 54 47 55 48 55 49 

276 50 54 46 54 48 55 48 55 49 

277 23 71 63 69 61 69 62 70 63 

278 44 56 49 53 47 54 48 55 49 

279 17 66 58 64 58 65 59 66 60 

280 72 55 48 56 51 57 52 58 53 

281 82 55 48 56 51 57 52 58 53 

282 111 52 45 54 49 55 50 56 51 

283 53 60 52 60 55 61 56 62 57 

284 52 59 52 60 55 61 56 62 57 

285 87 55 47 56 51 56 52 57 52 

286 102 55 47 55 50 56 51 57 52 

287 128 52 45 52 48 53 48 54 49 

288 136 47 40 47 43 48 43 49 44 

289 169 47 40 47 42 48 43 49 44 

290 166 52 44 48 44 49 45 50 46 

291 209 50 42 50 45 50 46 51 47 
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Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

292 204 50 43 45 41 46 42 47 43 

293 192 52 44 51 46 52 47 53 48 

296 188 52 45 51 46 52 47 53 48 

297 206 48 41 49 44 50 45 50 46 

298 234 45 38 47 43 48 44 48 45 

299 270 47 39 48 43 49 44 49 45 

300 273 45 39 46 42 47 43 48 44 

302 290 44 37 46 41 46 42 47 43 

303 323 39 32 42 37 43 38 43 39 

304 334 44 37 46 42 47 43 48 44 

305 468 42 35 45 40 45 41 46 42 

306 538 41 35 45 40 46 41 46 42 

307 561 41 34 44 39 45 40 46 41 

315 215 46 39 45 41 45 42 46 43 

316 114 49 42 46 43 47 44 48 44 

317 154 43 36 44 41 45 42 46 43 

318 182 45 38 44 41 45 42 46 43 

319 186 46 39 44 40 44 41 45 42 

320 96 57 49 54 47 54 47 54 47 

321 80 59 52 48 43 48 44 49 44 

322 28 59 51 52 45 52 45 52 45 

324 10 71 63 59 52 59 52 59 52 
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Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

325 62 44 37 50 44 51 44 51 45 

326 53 57 49 44 40 45 40 45 40 

327 11 74 65 60 53 60 53 60 53 

328 12 70 61 54 47 54 47 54 47 

329 46 60 52 48 43 48 44 49 44 

330 93 51 45 45 40 45 41 45 42 

331 53 64 58 58 53 58 54 58 55 

332 112 51 44 50 43 50 43 50 44 

333 50 59 51 47 42 48 43 48 44 

334 149 49 42 47 41 47 42 47 42 

335 98 53 46 45 41 46 42 46 42 

336 13 68 60 54 47 54 47 54 48 

337 11 68 60 54 47 54 47 54 47 

338 25 64 56 50 43 50 44 50 44 

339 12 69 61 55 48 55 48 55 48 

340 221 54 47 54 47 54 47 54 47 

341 205 56 48 56 48 56 48 56 49 

342 243 44 38 42 38 43 39 43 40 

343 258 43 37 42 39 43 40 44 40 

344 272 42 35 39 35 40 36 40 37 
Total Above IFC Guideline 

Limits 23 30 0 5 1 11 2 16 
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Figure 173: Receptors, Kobi (eastern portion) 

 
 

Figure 174: Receptors, Kobi (western portion) 

 
 
1202. Most of the properties in Kobi are within the IFC limits in 2024. In 2028 all properties 
in the eastern portion of Kobi are within the limits, but 11 are above the nightime limits in the 
western portion.  
 
Addition of Noise Mitigation Measures 
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1203. Generic 4-meter-high noise barriers, located on the edge of the highway, were then 
added to the noise model at specific locations to determine the noise attenuation with the 
noise barriers. The tables and figures below show the results for each of the villages within 
the Project area.  
1204. Cells in yellow are properties identified per the LARP, for physical displacement, green 
cells represent compliance with daytime and nighttime IFC guideline limits, blue cells 
represent compliant values within 3 dB of the ambient, light blue cells represent those 
receptors within 1 dB of the IFC guideline limits, orange cells represent receptors within 3 dB 
of the IFC guidline limits and red cells represent receptors more than 4 dB above IFC guideline 
limits.  

 
Kvesheti Analysis 

 
Table 148: Kvesheti Proposed Modelled Noise Barriers 

Barriers 
Wall # Length (m.) High (m.) 

1 70 4 

2 140 4 

3 180 4 

4 200 4 

5 180 4 

6 400 4 

7 165 4 
 

Figure 175: Kvesheti  Proposed Noise Barrier Locations 
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Table 149: Kvesheti Noise Model Results with Noise Barriers 

Building 
# 

Distance  from 
the noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

1 107 54 47 56 51 57 52 58 53 

2 66 58 51 58 52 59 53 59 54 

3 78 56 49 54 49 55 50 56 51 

4 31 63 55 58 53 59 53 60 55 

5 63 58 50 55 50 56 51 57 52 

6 59 59 52 56 51 57 52 58 53 

7 90 51 44 52 47 53 48 54 49 

8 110 51 44 51 46 52 47 52 48 

9 63 58 51 55 50 55 50 56 52 

10 51 60 52 56 51 57 52 58 53 

11 32 62 54 57 52 57 52 58 54 

12 90 53 46 52 47 52 48 53 49 

13 121 51 44 51 47 51 47 52 49 

14 172 50 43 50 45 50 46 51 47 

15 180 49 42 49 45 50 46 51 47 

16 202 44 38 46 42 47 43 48 44 

17 228 45 38 47 42 47 43 48 44 

18 245 46 39 48 44 49 45 50 46 

19 264 46 39 48 43 48 44 49 45 

20 278 46 39 47 43 48 44 49 45 

21 204 48 42 49 45 50 46 51 47 

22 34 63 55 58 53 59 53 59 54 
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Building 
# 

Distance  from 
the noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

23 89 54 47 53 49 54 50 55 51 

24 140 51 44 51 47 52 47 52 49 

25 170 45 39 47 43 48 44 49 45 

26 222 42 36 47 44 48 45 49 46 

27 268 41 35 45 41 46 42 46 43 

28 321 45 39 47 43 48 44 49 45 

29 294 43 37 47 43 48 44 49 45 

30 35 64 56 57 51 58 52 58 53 

31 26 64 56 57 51 57 51 57 52 

32 116 52 45 51 47 52 48 53 49 

33 137 48 41 49 45 50 46 51 47 

34 180 46 40 49 45 50 46 51 47 

35 149 48 42 49 45 50 46 51 47 

36 239 45 39 48 44 49 45 50 46 

37 305 46 40 48 44 49 45 50 46 

38 349 43 38 47 42 47 43 48 44 

39 385 46 40 46 42 47 43 48 44 

40 340 45 39 47 43 47 44 48 45 

41 300 47 41 49 44 49 45 50 46 

42 291 47 41 48 44 49 45 50 46 

43 334 44 38 46 42 47 43 48 44 

44 305 47 40 47 43 48 44 49 45 

45 277 47 41 48 44 49 45 50 46 
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Building 
# 

Distance  from 
the noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

46 259 46 40 48 44 49 45 50 46 

47 227 47 41 49 45 50 46 51 47 

48 205 48 41 49 45 50 46 51 47 

49 211 49 42 49 44 49 45 50 46 

50 234 49 42 48 44 49 45 50 46 

51 264 49 42 48 43 49 44 49 45 

52 297 47 40 46 42 47 43 48 44 

54 300 47 40 46 42 47 43 47 44 

55 260 49 41 47 43 47 43 48 45 

56 253 47 41 46 42 46 43 47 44 

57 235 49 42 47 43 47 44 48 45 

58 189 50 43 48 44 49 45 50 46 

59 192 51 44 49 44 49 45 50 46 

60 195 50 43 48 44 49 45 49 46 

61 176 50 43 49 45 50 46 51 47 

62 136 51 44 51 46 52 47 52 48 

63 125 51 45 50 46 51 47 52 48 

64 129 51 44 48 44 49 45 50 46 

65 106 51 45 51 46 51 47 52 48 

66 69 56 49 53 48 54 49 55 50 

67 25 66 58 58 52 58 52 59 53 

68 41 62 54 56 51 57 51 57 52 

69 56 58 51 55 49 56 50 56 51 
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Building 
# 

Distance  from 
the noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

70 48 61 53 56 50 56 51 57 52 

71 49 61 54 56 50 56 51 57 52 

72 45 62 54 56 50 57 51 57 52 

73 104 53 46 52 47 52 48 53 49 

74 103 53 46 52 47 53 48 53 49 

75 133 51 44 51 46 52 47 52 48 

76 139 51 44 51 46 52 47 52 48 

77 169 49 42 50 45 50 46 51 47 

78 172 48 42 50 45 50 46 51 47 

79 23 67 59 58 53 59 54 60 55 

80 17 66 58 59 53 60 54 60 55 

81 17 68 60 60 54 61 55 61 56 

82 17 67 59 59 53 60 54 61 55 

83 18 67 59 59 53 59 54 60 55 

84 21 58 51 59 54 60 54 61 56 

85 16 66 58 58 52 58 53 59 54 

86 21 65 57 57 51 57 52 58 53 

87 20 62 54 56 51 57 51 58 53 

88 21 66 58 55 50 56 51 57 52 

89 69 53 46 56 50 57 51 58 52 

90 22 66 58 55 48 55 49 55 50 

91 100 49 43 54 48 55 49 56 50 

92 78 52 45 53 48 53 49 54 50 
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Building 
# 

Distance  from 
the noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

93 30 61 53 52 47 53 48 54 49 

94 44 58 50 51 46 52 47 53 48 

95 83 50 43 52 47 52 48 53 49 

96 46 56 49 54 49 54 50 55 51 

97 22 64 56 57 51 57 51 58 52 

98 20 64 56 56 50 56 50 57 51 

99 23 62 54 54 48 54 49 54 50 

100 63 53 47 51 46 52 47 52 48 

102 96 53 46 49 45 50 46 51 47 

103 104 53 46 50 46 51 47 52 48 

104 153 52 45 48 44 48 44 49 45 

105 156 52 45 48 44 49 45 50 46 

106 150 52 45 49 45 49 46 50 47 

107 187 52 44 47 43 48 44 49 45 

108 122 51 45 50 46 51 47 51 48 

110 78 53 47 51 46 51 47 52 48 

111 55 56 49 52 47 53 48 54 49 

112 77 55 48 51 47 52 48 53 49 

113 128 52 45 49 44 50 45 50 46 

114 129 53 46 48 43 48 44 49 45 

115 156 48 41 46 42 47 43 48 44 

116 117 51 45 47 43 48 44 48 45 

117 164 50 44 48 44 48 45 49 46 
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Building 
# 

Distance  from 
the noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

118 215 46 40 47 43 47 44 48 45 

119 258 45 39 46 42 47 43 47 44 

120 276 42 36 45 41 45 42 46 43 

1201 314 46 40 45 41 46 42 47 43 

121 260 47 40 46 42 47 43 48 44 

122 178 45 39 46 42 47 43 47 44 

123 148 48 41 45 41 45 42 46 43 

124 175 45 38 43 39 43 40 44 41 

125 154 45 39 42 38 43 39 43 40 

126 128 46 40 42 38 43 39 44 40 

127 168 42 36 44 41 45 42 46 43 

128 197 41 35 43 39 43 40 44 41 

129 76 56 48 51 47 52 47 53 49 

130 89 48 41 48 44 49 45 49 46 

131 45 58 50 55 50 56 51 57 52 

132 48 55 48 55 50 56 51 56 52 

134 103 43 38 46 42 46 43 47 44 

135 132 43 37 44 40 44 41 45 42 

136 100 44 38 46 42 46 43 47 44 

137 100 44 38 46 42 46 43 47 44 

138 134 45 39 46 42 47 43 48 44 

139 78 43 37 44 40 45 41 46 42 

140 40 61 53 54 49 55 50 56 51 
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Building 
# 

Distance  from 
the noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

141 26 64 56 57 52 57 53 58 54 
Total Above IFC Guideline 

Limits (not including 
physically displaced  

building #95) 
39 52 0 3 1 14 3 37 
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1205. The model results for Kvesheti are summarized as follows: 

Table 150: Kvesheti Noise Results Summary 
 Baseline 2024 Without 

Mitigation 
2024 With 
Noise Barrier 

2028 Without 
Mitigation 

2028 With 
Noise Barrier 

Properties 
predicted to 
be above 
IFC limits 

53 28 3 59 14 

 

1206. Incorporation of a noise barrier in the specified locations would ensure that all but three 
properties are below the IFC guidelines limits in 2024. However, by 2028 a total of 14 receptors 
would be above the IFC limits for nightime noise even with the proposed noise barriers. It is 
noted that 10 of these receptors only exceed the limit by 1 dB by this time. Without the noise 
barrier 59 receptors would be above the limit in 2028. Accordingly, all of the noise barriers are 
deemed beneficial even if some receptors are still above the IFC limits by 2028.  
Arakveti Analysis 

Table 151: Arakveti Proposed Modelled Noise Barriers 
Barriers 

Wall # Length (m) High (m) 
1 250 3 

 
Figure 176: Arakveti Proposed Noise Barrier Locations 
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Table 152: Arakveti Noise Model Results with Noise Barriers 

Building N 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

142 80 50 46 48 44 49 44 50 45 

143 182 49 45 48 43 48 44 49 44 

144 178 49 44 48 43 49 44 49 45 

145 160 49 45 48 44 49 44 50 45 

146 141 50 45 49 44 49 45 50 46 

1461 125 50 45 49 44 49 45 50 46 

147 106 51 47 49 45 50 45 51 46 

148 54 54 49 54 49 54 49 55 50 

149 101 52 47 50 46 51 47 52 47 

150 100 51 47 50 46 51 47 52 47 

151 80 52 48 51 46 52 47 52 48 

152 48 56 51 56 51 56 51 57 52 

153 32 61 56 61 56 61 56 62 57 

154 27 64 59 60 55 60 56 61 56 

155 56 53 48 51 47 52 48 53 49 

156 28 64 59 58 54 59 54 60 55 

157 67 53 49 46 42 47 43 48 43 

158 25 67 62 62 57 63 58 64 59 

159 16 69 64 67 62 68 63 69 63 

160 23 66 60 64 59 65 60 66 61 

161 8 72 66 69 64 70 64 70 65 
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Building N 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

162 42 57 52 51 47 52 48 52 48 

163 20 69 64 63 59 64 60 64 60 

164 25 64 59 54 50 55 50 56 51 

165 27 64 59 56 51 57 51 57 52 

166 47 57 52 51 47 52 48 53 48 

167 66 52 48 48 44 49 45 50 45 

168 96 51 47 47 43 48 44 49 44 

169 82 53 49 49 45 50 45 50 46 

170 106 51 47 47 44 48 44 49 45 

171 93 50 46 49 45 50 46 51 47 

172 68 56 51 51 47 52 47 53 48 

173 32 64 59 58 53 59 54 59 54 

174 44 62 57 59 54 59 55 60 55 

175 102 53 49 53 50 54 50 55 51 

176 132 48 44 52 48 52 49 53 49 

177 198 46 42 49 45 50 46 51 47 

178 236 48 45 49 45 50 46 51 47 

179 183 50 46 52 47 52 48 53 49 

180 78 59 54 59 54 60 55 60 56 

181 103 57 53 59 54 59 54 60 55 

182 104 58 53 58 53 59 54 60 55 
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Building N 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

183 70 62 57 57 52 58 53 59 53 

184 37 65 60 56 51 57 51 57 52 

185 66 61 57 54 48 54 49 55 50 

186 68 61 56 52 47 53 47 54 48 

187 144 55 51 49 44 50 45 51 46 

188 104 56 51 52 46 52 47 53 48 

189 111 56 51 53 48 54 49 55 49 

190 186 52 48 52 46 52 47 53 48 

191 194 52 47 49 44 50 45 51 45 

192 209 51 46 48 42 49 43 49 43 

193 257 52 47 50 45 51 46 52 47 

194 270 52 48 51 46 51 46 52 47 
Total Above IFC Guideline 

Limits 25 46 0 1 0 2 0 2 
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1207. The model results for Arakveti are summarized as follows: 

Table 153: Arakveti Noise Results Summary 
 Baseline 2024 Without 

Mitigation 
2024 With Noise 
Barrier 

2028 Without 
Mitigation 

2028 With 
Noise Barrier 

Properties 
predicted to 
be above 
the IFC 
limits 

46 2 1 3 2 

 
1208. The situation in Arakveti by in 2028 is more straightforward. In general, the new road 
would see all but three receptors within IFC guidline limits by 2028. Inserting the noise barrier 
is beneficial for only one receptor and this is marginal (1dB above the IFC guidline limit), 
however, the noise barrier is still recommended in order to keep this receptor within the IFC 
limits.    
Zakatkari Analysis 

Table 154: Zakatkari Proposed Modelled Noise Barriers 
Barriers 

Wall Length (m.) High (m.) 
1 350 4 

 
Figure 177: Zakatkari Proposed Noise Barrier Locations 

 
 



 
Environmental Impact Assessment for the Kvesheti-Kobi Road Section  
 

 
 

447 

Table 155: Zakatkari Noise Model Results with Noise Barriers 

Building # 

Distance  
from the 

noise 
source 

2024 2028 2033 

Day Night Day Night Day Night 

195 215 46 41 47 41 48 42 

196 274 46 41 46 41 47 42 

197 244 46 41 47 42 48 43 

198 236 46 41 47 41 47 43 

199 171 45 40 46 41 47 42 

200 210 44 38 44 39 45 40 

201 204 44 39 45 40 46 41 

202 126 46 42 47 42 47 43 

203 133 47 42 48 43 49 44 

204 113 47 42 48 43 49 44 

205 122 49 44 49 44 50 45 

206 129 47 40 47 41 47 42 

207 55 47 41 48 42 49 43 

208 110 46 41 47 41 47 42 

209 84 45 41 46 42 47 43 

210 40 42 38 43 39 44 40 

211 43 41 37 41 38 42 39 
Total Above IFC Guideline 

Limits 0 0 0 0 0 0 

Note: As this location was rural baseline conditions are predicted to be equivalent to or below IFC guideline limits of  55dB (A) Day and 45dB(A) Night, 
therefore they have not been included in the table. 
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1209. The model results for Zakatkari are summarized as follows: 

Table 156: Zakatkari Noise Results Summary 
 2024 Without 

Mitigation 
2024 With Noise 
Barrier 

2028 Without  
Mitigation 

2028 With Noise 
Barrier 

Properties 
predicted to 
be above the 
IFC limits 

9 0 11 0 

 
1210. The noise barrier ensures that noise levels will be within IFC guidelines limits up to 
2028. Noise barrier is recommended.  
Sviana-Rostiani Analysis 

Table 157: Sviana-Rostiani Proposed Modelled Noise Barriers 
Barriers 

Wall Length (m) High (m) 
1 300 2 

 
Figure 178: Sviana-Rostiani Proposed Noise Barrier Locations 
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Table 158: Sviana-Rostiani Noise Model Results with Noise Barriers 

Building # 

Distance  
from the 

noise 
source 

2024 2028 2033 

Day Night Day Night Day Night 

271 225 46 40 46 41 47 42 

272 217 45 40 46 40 47 42 

273 204 45 39 45 40 46 41 

274 196 42 36 43 37 44 38 

275 176 46 40 46 41 47 42 

276 163 47 41 48 42 49 43 

277 194 47 42 48 42 49 43 
Total Above IFC Guideline 

Limits 0 0 0 0 0 0 

Note: As this location was rural baseline conditions are predicted to be equivalent to or below IFC guideline limits of  55dB (A) Day and 45dB(A) Night, therefore 
they have not been included in the table 
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1211. The model results for Sviana-Rostiani are summarized as follows: 
Table 159: Sviana-Rostiani Noise Results Summary 

 2024 Without 
Mitigation 

2024 With Noise 
Barrier 

2028 Without 
Mitigation 

2028 With Noise 
Barrier 

Properties 
predicted to 
be above 
the IFC 
limits 

3 0 4 0 

 
1212. In Sviana-Rostiani four out of seven receptors benefit from the proposed noise barrier. 
No receptors are above IFC guidline limits in 2028 with the noise barrier. The noise barrier is 
recommended. 
Benian-Begoni Analysis 

 
1213. No receptors are above IFC guidline limits during the operational phase. No noise 
mitigation is required.  
Tskere Analysis 

 
1214. No receptors are above IFC guidline limits during the operational phase. No noise 
mitigation is required.  
Kobi Analysis 

Table 160: Kobi Proposed Modelled Noise Barriers 
Barriers 

Wall Length (m) High (m) 
1 135 3 

 
Figure 179: Kobi Proposed Noise Barrier Locations 
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Table 161: Kobi Noise Model Results with Noise Barriers 

Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

271 219 49 41 51 46 52 46 53 47 

272 10 67 59 70 65 71 66 72 67 

273 18 65 57 64 58 65 59 65 60 

274 31 64 55 63 56 64 57 64 58 

275 44 51 43 54 47 55 48 55 49 

276 50 54 46 54 48 55 48 55 49 

277 23 71 63 69 61 69 62 70 63 

278 44 56 49 53 47 54 48 55 49 

279 17 66 58 63 56 64 57 65 58 

280 72 55 48 46 40 47 41 48 42 

281 82 55 48 46 40 47 41 48 42 

282 111 52 45 50 46 51 47 52 48 

283 53 60 52 54 49 54 49 55 50 

284 52 59 52 53 48 54 49 55 50 

285 87 55 47 53 48 54 49 55 50 

286 102 55 47 53 48 54 49 55 50 

287 128 52 45 51 47 52 47 53 48 

288 136 47 40 46 42 47 42 48 43 

289 169 47 40 46 41 47 42 48 43 

290 166 52 44 46 41 46 42 47 43 

291 209 50 42 49 45 50 45 51 46 
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Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

292 204 50 43 44 40 45 41 46 42 

293 192 52 44 51 46 52 47 52 48 

296 188 52 45 50 46 51 46 52 47 

297 206 48 41 48 44 49 45 50 45 

298 234 45 38 46 43 47 43 48 44 

299 270 47 39 47 43 48 44 49 45 

300 273 45 39 46 42 46 43 47 44 

302 290 44 37 45 41 46 42 47 43 

303 323 39 32 41 37 42 38 43 39 

304 334 44 37 46 41 47 42 47 43 

305 468 42 35 44 39 45 40 46 41 

306 538 41 35 44 39 45 40 46 41 

307 561 41 34 44 38 44 39 45 40 

315 215 46 39 45 41 45 42 46 43 

316 114 49 42 46 43 47 44 48 44 

317 154 43 36 44 41 45 42 46 43 

318 182 45 38 44 41 45 42 46 43 

319 186 46 39 44 40 44 41 45 42 

320 96 57 49 54 47 54 47 54 47 

321 80 59 52 48 43 48 44 49 44 

322 28 59 51 52 45 52 45 52 45 

324 10 71 63 59 52 59 52 59 52 
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Building # 

Distance  
from the 

noise 
source 

Baseline 2024 2028 2033 

Day Night Day Night Day Night Day Night 

325 62 44 37 50 44 51 44 51 45 

326 53 57 49 44 40 45 40 45 40 

327 11 74 65 60 53 60 53 60 53 

328 12 70 61 54 47 54 47 54 47 

329 46 60 52 48 43 48 43 49 44 

330 93 51 45 45 40 45 41 45 42 

331 53 64 58 58 53 58 54 58 55 

332 112 51 44 50 43 50 43 50 44 

333 50 59 51 47 42 48 43 48 44 

334 149 49 42 47 41 47 42 47 42 

335 98 53 46 45 41 46 42 46 42 

336 13 68 60 54 47 54 47 54 48 

337 11 68 60 54 47 54 47 54 47 

338 25 64 56 50 43 50 44 50 44 

339 12 69 61 55 48 55 48 55 48 

340 221 54 47 54 47 54 47 54 47 

341 205 56 48 56 48 56 48 56 49 

342 243 44 38 42 38 43 39 43 40 

343 258 43 37 42 39 43 39 44 40 

344 272 42 35 39 35 40 36 40 37 
Total Above IFC Guideline 

Limits 23 30 0 3 1 3 1 5 
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Table 162: Kobi Noise Results Summary 

 2024 Without 

Mitigation 

2024 With Noise 

Barrier 

2028 Without 

Mitigation 

2028 With Noise 

Barrier 

Properties 
predicted to 
be above 
the IFC 
limits 

5 3 11 3 

 

1215. Noise barrier 1 is effective at reducing noise levels below IFC guideline limits in almost 
all cases. It is recommended. The church on the hill will be affected by elevated noise levels 
regardless of noise barrier heights or locations.  
Model Conclusions  

 

1216. The noise model identified 344 potential noise receptors within the Project corridor. The 
following table illustrates how many of the receptors in each village will be above the IFC 
guideline noise limits without mitigation measures and with a noise barrier as mitigation. 

Table 163: Affected Receptors 

# of 

receptors 

above IFC 

Guideline 

Limits 

Kvesheti Arakveti Zakatkari Sviana-

Rostiani 

Benian-

Begoni 

Tskere Kobi Total 

2024 – No 

Mitigation 
28 2 9 3 0 0 5 47 

2024 – 
With Noise 
Barrier 

3 1 0 0 0 0 3 7 

2028 – No 

Mitigation 
59 3 11 4 0 0 11 88 

2028 – 
With Noise 
Barrier 

14 2 0 0 0 0 3 19 

 
1217. The model clearly shows that the modeled noise barriers will be beneficial at reducing 
noise levels to below acceptable standards for many receptors by 2028. However, a number of 
receptors will still be above the limits.  
1218. In many instances (12 by 2028) the limits are only exceeded by 1 decibel which is not 
considered significant, and in but one of the cases this is during the nighttime period only where 
the more stringent 45 dBA limit is applied. Furthermore, it is also important to note that for six 
months of the year, night time temperatures will mean that windows are always closed at night 
and that many properties are not occupied for much of the year (see para 1229 – 1232 for 
further information), and it is also important to state that the margin or error in the model is 
assumed to be around 1dB.  
1219. It is also a worthwhile exercise to examine other noise guidelines, including the UK 
Design Manual for Roads and Bridges, Volume 11 – Environmental Assessment (Highways 
Agency 2011). The guidelines indicate that in the short term, e.g. when a project is opened, a 
noise change of 0.1 – 0.9 dB is of negligible magnitude, 1.0 – 2.9 dB is of minor magnitude and 
3.0 – 4.9 moderate magnitude. In the long term, typically 15 years after project opening a noise 
change of 0.1 – 2.9 dB is classified as negligible magnitude, and 3.0 – 4.9 dB as minor 
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magnitude. Given the above results, it can be suggested that an increase of 1 dB above the 
guideline limits would not be significant for the 12 identified receptors that are 1 dB above the 
IFC guidline limit by 2028.  
1220. Given the above, it can be assumed that of the 19 receptors identified in the model that 
are above IFC guideline limits by 2018, that at least 12 of these receptors will only suffer minor 
noise impacts. Proposed mitigations for these 12 receptors are described below. 
Mitigation and Management Measures  

 

Planning 
 
1221. The following plans will be prepared by the Contractor as part of his SEMP: 

• Noise Management Plan – The plan shall provide details of mitigation measures, specific 
location and schedule where such measures shall be implemented to minimize impacts to 
sensitive receptors due to the presence of the camp, construction works, sourcing and 
transport of construction materials, and other project-related activities. Recommendations 
provided in the EIA must be considered. 

1222. Other plans, prepared as part of the SEMP which will help reduce noise impacts include: 

• Labor and Working Conditions Management Plan 

• OCHS Plan. 
Pre-construction and Construction Phase 
 
1223. Correct siting of construction camps and ancillary facilities will reduce the potential for 
elevated noise levels to affect sensitive receptors. Locating these facilities more than 500 
meters from residential or sensitive receptors should mean that the noise generated by these 
facilities will be lower than IFC daytime and night-time guideline limits at this distance. Locating 
these facilities more than 1km downwind of sensitive receptors will further limit potential noise 
impacts. 
 
1224. During the construction phase the Contractor will be responsible for the following: 

 
(i) Time and Activity Constraints, i.e., operations will be scheduled to coincide with periods 

when people would least likely be affected; work hours and work days will be limited to less 
noise-sensitive times. Hours-of-work will be approved by the Engineer having due regard 
for possible noise disturbance to the local residents or other activities. Construction 
activities will be strictly prohibited between 10 PM and 7 AM in the residential areas. When 
operating close to sensitive areas (within 250 meters) such as medical facilities, the 
Contractor’s hours of working shall be limited to 8 AM to 6 PM; 

(ii) Use temporary noise barriers while working in sensitive locations in case accidence of 
allowable limits is expected. Placing the barrier close to the source proves to be effective.  

(iii) Give notice as early as possible to sensitive receptors for periods of noisier works such as 
excavation. Describe the activities and how long they are expected to take. Keep affected 
neighbors informed of progress.  

(iv) Within normal working hours, where it is reasonable to do so:  
(a) schedule noisy activities for less sensitive times. 
(b) provide periods of respite from noisier works (for example, periodic breaks from 

jackhammer noise).  
(v) The weekend/evening periods are important for community rest and recreation and provide 

respite when noisy work has been conducted throughout the week. Accordingly, work 
should not usually be scheduled during these times.  

(vi) All mechanical plant is to be silenced by the best practical means using current technology. 
Mechanical plant, including noise-suppression devices, should be maintained to the 



 
Environmental Impact Assessment for the Kvesheti-Kobi Road Section  
 

 
 

456 

manufacturer’s specifications. Internal combustion engines are to be fitted with a suitable 
muffler in good repair.  

(vii) Maintenance tools, machines and equipment so that they are in good conditions. When 
some wrong is found, they must be fixed immediately in order to reduce noise from the 
equipment. 

(viii) Fit all pneumatic tools with an effective silencer on their air exhaust port.  
(ix) Install less noisy movement/reversing warning systems for equipment and vehicles that will 

operate for extended periods, during sensitive times or in close proximity to sensitive sites.  
Occupational health and safety requirements for use of warning systems must be followed.  

(x) Turn off plant when not being used.  
(xi) All vehicular movements to and from the site to only occur during the scheduled normal 

working hours, unless approval has been granted by the Engineer.  
(xii) Keep good conditions of trucks that use to transport construction materials so they cause 

no loud noise and control the truck speed, to be not exceeded 40 km/hr when driving 
through communities, and not exceeded 80 km/hr when driving on highways. 

(xiii) Where possible, no truck associated with the work should be left standing with its engine 
operating in a street adjacent to a residential area.  

(xiv) Provision of noise protection kits such as ear plug, earmuff, for workers who are working in 
the area with noise level is higher than 85 dB(A). It is designated as a regulation that 
workers must wear protection kits in case of working in a noisy area. 

(xv) Implement monitoring in sensitive locations to keep impact under control, check efficiency 
of mitigation measures and enable adaptive management (development of additional 
mitigation measures to reduce an impact, etc.); and  

(xvi) Train staff in construction best practice.  
 

Operation stage 
1225. The following noise barriers are recommended based on the findings of the noise model: 

Table 164: Recommended Noise Barriers 

Location Barrier Number Length Height 

Kvesheti 1 70 4 

2 140 4 

3 180 4 

4 200 4 

5 180 4 

7 400 4 

7 165 4 

Arakveti 1 250 3 

Zakatkari 1 350 4 

Sviana-Rostiani 1 300 2 

Kobi 1 135 3 

 
1226. During the pre-construction phase the Engineer shall also undertake further refined 
noise modelling to determine the specification and precise locations of the proposed noise 
barriers. This work will also serve to further reduce the number of properties predicted to be 
above IFC guideline limits for noise in 2028, as well as landscape impacts. 
 
1227. Notwithstanding the above, the noise model presented in this EIA has shown that a 
maximum of 19 receptors will be impacted by noise levels elevated above IFC guideline limits 
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for noise in 2028 even with the incorporation of the noise barriers into the Project (this number 
may be reduced during the additional pre-construction refining of the noise model mentioned 
above). These receptors will require further investigation to establish the occupancy of the 
properties, and once established, for those properties that are occupied, alternative mitigation 
may be suggested as follows: 

 
• Resettlement – The owner of the house will be given the option to relocate after selling their 

house to the RD. Their property will be included in the LARP. � 

• Waiver – An alternate to expropriation is that the property owner, despite the high noise, 
may want to stay in their house. In that case, a legally binding agreement will be executed 
between the RD and the receiver. 

1228. The RD will be responsible for consulting with the remaining affected receptors to 
determine what option is preferable to the individual receptors. This activity shall be completed 
during construction and the results of the consultations shall be presented to the ADB for final 
review and approval. A corrective action plan will be prepared for the Project LARP during the 
construction phase to take into account any properties that may choose resettlement.  
1229. The following mitigation measures have also been considered as part of the Project: 
 
• Speed Limits –This option was ruled out by the RD as it has negative impacts on the 

economic benefits of the road.   

• Noise Proof Windows – Installing noise proof windows at the affected receptor (Noise 
Protection Class 1) can reduce noise levels by 25-29 decibels inside the property. Noise 
Protection Class 2-5 can have even greater noise reduction effects.156 This option does not 
meet IFC requirements for noise measured at the façade of the affected property, but is 
effective at reducing noise levels inside the property.   

• Low Noise Asphalt – Low noise asphalt performance will deteriorate over a 7-8 year period 
and would require regular maintenance to be effective. As such this measure can not 
guarantee continued compliance through the Project lifecycle.  

1230. Planning Zones and Noise – It is possible that the population of the villages through 
which the Project road passes will expand in the future as growth in Georgia continues. If the 
population of the villages does increase homes could be constructed in areas where noise levels 
will increase above IFC standards for daytime and nightime noise as a result of increased traffic 
on the new road.  WHO indicate that noise levels above 55 dBA for the daytime and 45 dBA for 
the nightime can lead to negative health impacts 157  and as such constructing residential 
properties in areas with high noise levels could have a detrimental impact on people’s wellbeing.  
1231. It is therefore considered prudent for the GoG to develop planning restrictions for 
residential buildings and other sensitive receptors where elevated noise currently exists or is 
anticipated due to traffic noise.  
1232. The noise model has identified areas where noise levels are likely to be above the 45 / 
55 dBA limits in 2033, but the model does not show the year that the limits will be reached. 
Discussions have been held with the RD regarding the issue of planning restrictions based on 
road noise, however, the RD do not have any experience of implementing such measures on 
other road Projects and no mechanism exists within the GoG planning framework to implement 
such measures.  
1233. Other countries, such as the UK have prepared guidelines which direct the planning 
process. Specifically, the Uks Planning Policy Guideline Note 24 – Planning and Noise, provides 
noise exposure categories for new dwellings. Four categories are provided in the guidelines: 

                                                
156 Based on German Standard DIN 4109. 
157 Guidelines for Community Noise, WHO.  
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• Category A – Noise need not be considered as a determining factor in granting planning 
permission, although the noise level at the high end of the category should not be regarded 
as a desirable level. Nightime noise not exceeding 45 dBA, daytime noise not exceeding 55 
dBA. 

• Category B – Noise should be taken into account when determining planning applications 
and, where appropriate, conditions imposed to ensure an adequate level of protection 
against noise. Nightime noise between 45-57 dBA, daytime noise between 55-63 dBA. 

• Category C – Planning permission should not normally be granted. Where it is considered 
that permission should be given, for example because there are no alternative quieter sites 
available, conditions should be imposed to ensure a commensurate level of protection 
against noise. Nightime noise between 57-66 dBA, daytime noise between 63-72 dBA. 

• Category D – Planning permission should normally be refused. Nightime noise greater that 
72 dBA, daytime noise greater than 66 dBA. 

1234. As an example, if in the future a development of houses was planned close to the Project 
road in Kvesheti it is possible that the development would fall within Category B. This would 
mean that the RD would need to consider potential noise mitigation measures on the road in 
this location or that planning restrictions would be placed on the development, e.g. ensuring 
that non-sensitive land uses, such as garages, are placed closer to the noise source to act as 
a noise barrier.   
1235. Similar planning guidelines could be prepared for Georgia and would help limit potential 
future health impacts arising from road Projects across the country. It is therefore recommended 
that the RD coordinates with the MRDI to establish a set of planning guidelines for noise that 
can be applied during the operational phase of the Project.  
Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Medium Despite the fact that comprehensive mitigation measures 

have been set to manage construction noise there may 
still be instances where construction works may result in 
unanticipated elevated noise levels. However, these will 
only be temporary and localized. Good oversight from the 
Contractors HSE team and the Engineers environmental 
manager should limit the impact of these types of 
incidents.  

Minor  

Operational Phase 
High Residual impacts will be minor for all of the identified 

receptors if the noise barriers are constructed and the 
remaining 19 receptors are resettled. However, some 
property owners may choose to sign the waiver 
agreement and remain in their homes. These properties 
may be subject to elevated noise levels above IFC limits 
in the future, and for these receptors residual impacts will 
remain throughout the lifecycle of the Project, although in 
many instances limits will only be breached by 1-3 
decibels which is considered to be of minor magnitude. 
Residual impacts will be low / medium due to the potential 
resettlement aspect.  

Low / Medium 

 

F.8.6 Vibration 

 
Potential Impacts 
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1236. The following table summarizes the key potential vibration impacts indicates the 
potential significance of the impacts using the methodology outlined in Section F.2. 

Table 165: Impact Screening – Vibration 
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C Damage to 
properties and 
PCR caused during 
blasting and piling.  

Nearby 
communities / 
PCR 

L H H H MAJ H/F SMALL HIGH DEF H 

O Damage to 
properties and 
PCR from vehicle 
movement 
vibration.  

Nearby 
communities / 
PCR 

L M L L MIN MT SMALL LOW UNL
IKE 

L 

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 
Cells shaded in blue are positive impacts.  
 
1237. These identified potential impacts are described in more detail below. 
Pre-Construction / Construction Phase 
 

1238. 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.  
1239. Vibration from the construction activities is a cause concern to the community. The 
effects of vibration vary 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.  
1240. The effects of vibration include annoyance, sleep disturbance, and potential damage to 
structures.  
1241. In order to assess the potential impacts of construction vibration in the Project area a 
vibration model was prepared that considers structural damage (see Appendix P for the full 
model). Table 166 summarizes the results of the modeling at various distances from the source, 
in particular, the amplitude of vibration generated by the most impacting source (hammer and 
compactor) and the Damage Thresholds (that is the threshold for minimum damage not 
threatening structural integrity) according to the considered standards (DIN 4150-3).  
1242. It should be stressed that at this stage, it is difficult to calculate exactly how much the 
vibration will exceed the admissible level. This depends on the equipment and technologies to 
be used during the drilling of tunnels and bridges (the level of vibration caused by explosion is 
directly proportional to the charge of explosion). The model uses a variety of assumptions which 
are discussed in the Vibration Survey and Modelling Report.  
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Table 166: Summary of the simulated amplitude of vibrations at the receivers, 

compared with Standards (DIN 4150-3) – construction works 
# 

 

Distance 

from the 

Road (m)  

 

Source Receiver Level Vibration Standard Threshold DIN 4150-3  

roller 

compactor 

pneumatic 

hammer 

Roller 

Compactor 

(dB) 

Pneaumatic 

Hammer 

(dB) 

building 

 

 building 

 

category 2 

long – 

duration 

(dB 

category 

3 short 

duration 

(dB) 

category 

3 

long 

duration 

(dB) 

1 5 m from 
source 

104.00 101.00 91.04 88.04 105.00 100.5 99.00 

2 10 m from 
source 

104.00 101.00 81.09 78.09 105.00 100.5 99.00 

3 15 m from 
source 

104.00 101.00 79.96 76.96 105.00 100.5 99.00 

4 20 m from 
source 

104.00 101.00 77.98 74.98 105.00 100.5 99.00 

5 25 m from 
source 

104.00 101.00 75.67 72.67 105.00 100.5 99.00 

6 30 m from 
source 

104.00 101.00 73.40 70.40 105.00 100.5 99.00 

7 50 m from 
source 

104.00 101.00 62.12 59.12 105.00 100.5 99.00 

8 80 m from 
source 

104.00 101.00 55.49 52.49 105.00 100.5 99.00 

9 150 m 
from 
source 

104.00 101.00 49.12 46.12 105.00 100.5 99.00 

10 300 m 
from 
source 

104.00 101.00 43.12 40.12 105.00 100.5 99.00 

 
1243. The analysis of the data reported in the above tables shows that, along the route, the 
level of vibration evaluated in terms of speed of vibrations, is lower than the thresholds assigned 
for residential buildings and historic buildings. Accordingly, the expected level of vibrations 
caused by the new road construction will not result in any structural damage to the considered 
buildings with possible exception of one identified residential property in Kvesheti, 10 m from 
the road. With its physical properties, the house belongs to the 3rd category (Structures that 
because of their particular sensitivity to vibration, do not correspond to those listed in Lines 1 or 
2 and have intrinsic value (e.g. buildings that are under a preservation order)). The vibration 
affecting this building will be within the guideline values, but close to the admissible level. 
However, it is noted that this house is a ‘ruin’ and is not currently occupied.  
1244. In addition to the above activities, Table 167 shows, for demonstration purpose only, the 
potential impact produced by drive piling (with the vibration impact produced by a safe piling 
solution – drill piling). In addition, the vibration propagation modeling during the tunnel laying by 
using explosives is given. 
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Table 167: Summary of the simulated amplitude of vibrations at the receivers, 

compared with Standards (DIN 4150-3) – construction works 

 
# 

 

Distance from 

the Road (m)  

 

SOURCE RECEIVER LEVEL 

VIBRATION 

STANDARD THRESHOLD DIN 

4150-3  

Pile 

Driver 

Tunnel 

laying by 

using 

explosives 

Pile 

Driver 

tunnel 

laying by 

using 

explosives 

main 

building 

 

main 

building 

 

category 2 

long – 

short 

duration 

(dB) 

category 

3 short 

duration 

(dB) 

category 

3 

long 

duration 

(dB) 

1 5 m from source 123.00 120.00 113.01 110.01 105.00 100.5 99.00 
2 10 m from 

source 
123.00 120.00     112.32 109.32 105.00 100.5 99.00 

3 15 m from 
source 

123.00 120.00 110.21 107.21 105.00 100.5 99.00 

4 20 m from 
source 

123.00 120.00 109.52 106.52 105.00 100.5 99.00 

5 25 m from 
source 

123.00 120.00 107.23 104.23 105.00 100.5 99.00 

6 30 m from 
source 

123.00 120.00 106.22 103.22 105.00 100.5 99.00 

7 50 m from 
source 

123.00 120.00 97.12 94.12 105.00 100.5 99.00 

8 80 m from 
source 

123.00 120.00 88.02 85.02 105.00 100.5 99.00 

9 150 m from 
source 

123.00 120.00 83.01 80.01 105.00 100.5 99.00 

10 300 m from 
source 

123.00 120.00 77.01 74.01 105.00 100.5 99.00 

 
1245. Piling works are planned in the bridge construction phase. Only two bridges are located 
close to residential areas, Bridge 1 and Bridge 2, both in Arakveti. Bridge 1 is a small span 
bridge of 27 meters, the closest property is approximately 100 meters from the bridge site (see 
Figure 180). Bridge 2 crosses the Tetri Aragvi river via a 435m bridge, the closest property to 
the first bridge pier is more than 100 meters away (see Figure 181). The bridge located to the 
east of Sviani Rostiani is located more than 150 meters from the village. Given the above and 
the numbers outlined in Table 167 it is considered unlikely that structural damage will be caused 
by the piling works to properties in the Project area.  
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Figure 180: Bridge 1 

 
Key: 

100 m buffer 

Nearest Property 

 

Figure 181: Bridge 1 

 
Key: 

100 m buffer 

Nearest Properties 

 
1246. Regarding tunneling, for Tunnel 5 TBM is assumed and NATM for the emergency 
gallery. Most of the village of Tskere is located within 100 meters of the main tunnel and within 
120 meters of the emergency gallery (see Figure 182). Some properties are within 30 meters 
of the cut and cover section and some within 60 meters of the emergency gallery.  
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Figure 182: Tskere 

 
Key: 
Yellow Line: Approx. 50 m buffer from Main Tunnel 
Green Line: Approx. 100m buffer from Main Tunnel 
 
1247. Despite the calculations provided by the vibration model and shown in Table 167 other 
recent projects undertaken in Georgia have indicated that for tunnel blasting a safe distance of 
about 100-110 m from blasting point has to be considered for cosmetic damages and a distance 
of 60-65 m for structural damages.  For mechanical tunneling and TBM a safe distance of 20-
25 m can be assumed for structural damage. 158  Accordingly, to be prudent it should be 
considered that the properties in Tskere within 100 meters of blasting activities are at risk of 
cosmetic damage and properties within 60 meters of blasting activities are at risk of cosmetic 
damage. No other properties are located within 100 meters of the other Project tunnels.  
1248. As noted in Section E.4.5.1 – Physical Cultural Resources, a number of cultural and 
historical structures are located within the Project Area. Table 166 indicates that no structural 
damage to Category 3 buildings from general construction works (compactor roller and 
pneumatic hammer) is anticipated, even within 5 m of the work sites (the ruin in Kvesheti is 
excluded from further analysis). One site (#23) has been recorded within 2m of an access road 
to the interchange on Begoni Plateau. This could potentially be impacted by construction 
vibration, e.g. by roller compaction, however it is noted that these are remains of a tower and 
therefore no collapse of the tower is anticipated. Nonetheless mitigation measures for this site 
are outlined below.  
1249. For blasting, a safe distance of about 100-110 m from blasting point should be 
considered for cosmetic damages and a distance of 60-65 m for structural damages. 

                                                
158 Section F2 of the Khevi-Ubisa-Shorapani-Argveta Road (E60 Highway) EIA. 2018 
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1250. The following table indicates the PCR identified within 110 meters of the Project road 
and their proximity to any piling sites / tunnel excavation areas.  

Table 168: PCR Locations 
Ref # Name Distance from Road (m) Distance from Bridge / Tunnels 

sites (m) 

24 Niche (Jvarkhati) 45 >200 (Bridge) 

26 War Monument 22 100 (Bridge) 

27 Remains of a Tower 103 103 (Tunnel, Cut and Cover) 

23 Remains of a Tower 95 (from main road), 2 
from access road 

80 (to interchange) 

16 Naraidze Tower 89 89 (Tunnel 5 TBM) 

17 Zakaidze Tower 57 57 (Tunnel 5 TBM) 

18 All Saint Church, Tskere 79 79 (Tunnel 5 TBM) 

2 Tower 50 >200 (Tunnel) 

 

1251. As shown in Table 168, only one site (highlighted in red) is located within 65 m of the 
potential zone if influence for structural damage and four within 100 meters of the potential zone 
of influence for structural damage (highlighted in orange). One site has also been identified 
within 2 m of the access road of the Begoni Interchange – this site and proposed mitigation 
measures are discussed below under Section F.8.7 – PCR. 
1252. Notwithstanding the above, the Projects Cultural Heritage Monitor may, during the 
course of the Construction works, identify additional sensitive sites. In the even that additional 
sites are confirmed that may be impacted by Project works they will be added to Construction 

Vibration Management Plan and mitigation and monitoring measures prepared for these sites.  
Operational Phase 
1253. Highway traffic is not likely to have any measurable impact on the structures or on 
comfort. The Federal Highway Administration of the USA has determined that “All studies the 
highway agencies have done to assess the impact of operational traffic induced vibrations have 
shown that both measured and predicted vibration levels are less than any known criteria for 
structural damage to buildings. In fact, normal living activities (e.g., closing doors, walking 
across floors, operating appliances) within a building have been shown to create greater levels 
of vibration than highway traffic.” 159 

Mitigation and Management Measures 

Construction Phase 
1254. To manage the potential vibration issues the following procedures have been developed 
which must be followed by the Contractor.  
 
1255. Condition Surveys – Not later than 28 days before the commencement of construction 
works, the Contractor and the Engineer will carry out joint condition surveys of all buildings 
within 25 meters of the road alignment that, in the opinion of the Engineer might be affected by 
vibration resulting from the Contractor’s construction operations (approximately 40 properties, 
mainly in Kvesheti and Arakveti and a few in Tskere) – this will also include all of the PCR sites 

                                                
159 http://www.fhwa.dot.gov/environMent/noise/regulations_and_guidance/analysis_and_abateme 
nt_guidance/polguide09.cfm 
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listed above. The surveys shall be conducted in the presence of and with the permission of the 
property owners (and with representatives of the Ministry of Culture and Sport for PCR sites). 
The findings of the building condition surveys shall be recorded in the reports that shall contain 
the following information, as a minimum:  

• Building address and location; 

• A description of the building condition and any cosmetic and/or structural damage; 

• Sketches and photographs showing the location and extent of any damage; 

• High resolution video recordings of the surveyed buildings; and 

• Verification of the report by the building owner (and MoCS).  
1256. Construction Vibration Management Plan – Within 28 days of the Commencement Date, 
the Contractor shall submit to the Engineer for review and approval a written Construction 

Vibration Management Plan (CVMP) detailing the procedures for vibration monitoring and 
control. Such details shall include:  

• Measurement locations and methods;  

• Method statements for works likely to induce vibrations, including programs of trial 
construction sections to determine the likely magnitude of vibrations at defined distances 
from the vibration source, in sufficient detail for the contractor to develop a final method for 
constructing the works without excessive vibration;  

• Method statements for the management of all PCR sites identified above. Specifically, the 
plan shall outline the measures to ensure that vibration levels are minimized at site #17, 
Zakaidze Tower; 

• Description of the instrumentation and equipment to be used;  

• Copies of the instruction manuals and the laboratory calibration and test equipment 
certification;  

• The resumes of the vibration monitoring technical support personnel, sufficient to define 
details of relevant experience;  

• Procedures for data collection and analysis;  

• Frequency of measurements;  

• Means and methods of providing warnings when the specified construction vibration limits 
are reached; and 

• Action plans to be implemented in the event the specified construction vibration limits are 
reached. The generalized plans of action shall comprise the positive measures by the 
Contractor to control vibrations using alternative construction methods. 

1257. Vibration Monitoring – The Contractor shall establish a vibration monitoring and control 
system in accordance with the CVMP approved by the Engineer, and measure vibrations 
resulting from its construction operations at predetermined points, in accordance with the 
CVMP.  
1258. The Contractor shall monitor vibration during significant vibration-producing construction 
activities as determined by the Engineer. This monitoring shall consist of a continuous recording 
of the maximum single-component peak particle velocities for one-minute intervals. During the 
monitoring, the Contractor shall document all events that are responsible for the measured 
vibration levels and submit the documentation to the Engineer.  
1259. All vibration monitoring data shall be recorded contemporaneously and plotted 
continuously on a graph by the data acquisition equipment. Each graph shall show time- domain 
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wave traces (particle velocity versus time) for each measurement location with the same vertical 
and horizontal axes scale.  
1260. At a minimum continuous monitoring shall be undertaken at all of the PCR sites within 
110 m of works sites as identified in Table 168 or by the Cultural Heritage Monitor.  
1261. At the end of each work day, after blasting works are completed in areas within 100 m 
of PCR sites the Engineers Cultural Heritage Monitor Shall undertake a visual inspection of 
each site to determine the extent of any damage to the sites. If damage is identified, works in 
the area shall cease until the Contractor has contacted the MoCS to inform them of the damage 
and an action plan has been developed to repair any damage and ensure no further damage to 
the site.  
1262. Claims for Construction Vibration Damages – Claims for damage caused by vibration 
shall be handled through the Project Grievance Redress Mechanism (GRM), which is described 
in Section H.5 – Grievance Mechanism.  
1263. Alternative Construction Methods – Where the results of the vibration monitoring show 
that the specified construction vibration limit is reached at a particular location, the Contractor 
shall suspend the construction activities that generate the excessive vibration at such location, 
notify the Engineer and with the approval of the Engineer take mitigative actions necessary to 
keep the construction vibration within the specified limit. This may, for example include: 

• The use of low roller vibration settings and performing compaction without vibration.  

• Adjust TBM tunneling speeds and periodicity should the vibration monitoring indicate 
excessive vibrations; 

• Select charge and delay time in drill and blast tunnels so to avoid excessive vibration; and 

• Provide temporary vibration barriers in sensitive locations. 
1264. Regarding blasting: 

• Blasting will be scheduled during the day only. � 

• Local communities will be informed of blasting timetable in advance and will be provided 
adequate notice of when blasts are required outside of the planned schedule. � 

• Throughout the blasting activity, if required, vibration sensors will be installed at strategic 
locations to monitor the impact of blasting and to ensure that the vibration levels are within 
the adopted criteria. The monitoring plan will be part of the Blasting Management Plan.  

Operational Phase 
 
1265. Highway traffic is not likely to have any measurable impact on the structures or on 
comfort. However, with time, due to wear and other environmental factors, the road surface will 
develop defects, most of which (e.g. bumps) are the cause of vibration. The road surface quality 
should be regularly monitored to prevent and fix in timely and sustainable manner the defects 
that in turn cause increase in vibration caused by traffic load on the new road. Adequate 
resources should be allocated for maintenance of the new road segment of the new road and 
all maintenance works should be conducted preventively or swiftly as the damage occurs. 

Residual Impacts 
Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
High Real time monitoring of sensitive sites and 

implementation of the procedures outlined above 
including measures to review and change construction 
methods based on monitoring results during construction 

Minor  
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Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

should ensure that no significant impacts from vibration 
are anticipated during the Construction phase.  

Operational Phase 
Low No residual impacts from vibration are anticipated if 

adequate maintenance of the road is provided.  
Minor 

 

F.8.7 Physical Cultural Resources 

 

Potential Impacts 

 

1266. The following table summarizes the key potential impacts to PCR the potential 
significance of the impacts using the methodology outlined in Section F.2. 

Table 169: Impact Screening – PCR 
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C Damage to PCR 
caused during 
construction.  

PCR site and 
its users 

L H H - MOD M/F SMALL MED PO
SS 

M 

O Effects to PCR in 
terms of elevated 
noise, dust, etc.  

PCR site and 
its users 

L M H - MOD MT SMALL MED UNL
IKE 

L 

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 
Cells shaded in blue are positive impacts.  
 
1267. These identified key potential impacts and other minor impacts are described in more 
detail below. 
Pre-construction / Construction Phase 
 

1268. The project alignment has been selected to bypass monuments identified in the area as 
far as feasible. According to the register of the cultural heritage monuments (source: Cultural 
Heritage Protection Agency data) most of the monuments do not have protection status. 
However, keeping in mind the sensitivity of the sites, in order to avoid any damage a physical 
protection zone of not less than 50m (that as indicated in the law of Georgian on Cultural 
Heritage (document registration code 450.030.000.05.001.002.815)) has been observed in the 
design. The exceptions are: 

• Site #23, located 79m from the road embankment, but close to the interchange slip road (2 
meters – see Figure 183). 

• The Niche in Kobi, Site #24, which is 45 meters from the existing road.  

• Cross, Site #9, on the road alignment. 
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• Site #2, a tower located on the Plateau, close to the border with spoil disposal site LFR-5.8. 
In this area a small mound of remains of a stone structure can be noted along with remains 
of stone masonry in several locations. 

• Cemetery in Kobi, Site #1. Impact on the cemetery is not expected, however, the Contractor 
must consider the presence of the site while panning of works. In case deemed advisable 
by the Engineer, the site must be fenced to avoid accidental damage. 

• Cemetery in Tskere, Site #3, adjacent to the alignment. Special measures have been 
considered in the design resulting from informal consultations with villagers (see Section 

4.5 – PCR). Protection measures, e.g. fencing of the site, and careful management of 
construction works will be required in this section of alignment to avoid impact. 

• Mineral outcrop located close to Path 1 in the Khada Gorge.  
Figure 183: Location of Site #23 

 
 

1269. Construction works, and project related traffic may have direct (accidental) or indirect 
impact on these identified sites.  
1270. The presence of a sacred forest around the church located on the top of the hill adjacent 
to the northern portal in Kobi (see Figure 129, site #25) is to be taken into account. Even though 
the project does not affect the area the boundaries of the site it must be preserved.  
1271. Potential impacts could also occur if the Contractor decides to use spoil disposal area 
SDL-22.3 which wraps around a War Monument (#23). Mitigation measures have been provided 
above for this site (see Section F.7.5 – Spoil Material), including fencing of the area during the 
works period.  
1272. Particular attention shall also be paid to the impact of vibration. Keeping in mind that the 
monuments are built without mortar they are particularly sensitive to vibration impact. Control 
and mitigation measures are described in Section F.8.6 – Vibration.  
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1273. In addition to the above, keeping in mind the history of the region and presence of 
architectural monuments (mainly towers), the probability of additional archaeological finds 
exists. The potentially sensitive sites where such finds may occur are shown below. 
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Figure 184: Potentially Sensitive PCR Sites (Kvesheti side) 

 
Key: Blue line: Project Road / Brown Sites: Potentially Sensitive PCR Sites / Green Areas: Potential Spoil Disposal Sites 
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Figure 185: Potentially Sensitive PCR Sites (Kobi side) 

 
Key: Blue line: Project Road / Brown Sites: Potentially Sensitive PCR Sites / Green Areas: Potential Spoil Disposal Sites 
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Mitigation and Management Measures 
 
Planning 
1274. The following plans and procedures will be prepared by the Contractor as part of his 
SEMP: 

• Cultural Heritage Management Plan – will be prepared that includes the five-phase 
strategy for the progressive assessment and mitigation of the effects of construction (see 
Appendix N).  

• Chance Find Procedure – an example of which can be found in Appendix E.  
Pre-construction and Construction Phase 
1275. During the pre-construction and construction phase of the Project the Contractor shall 
apply the following overarching commitments: 

• Prevent damage and promote preservation of cultural heritage objects / sites.  

• Suspend activity if chance finds are suspected. 

• Cooperate with the Engineer and RD on Chance Finds 

• Provide site supervision including H&S, labor, tools, equipment (including mechanical 
excavator as required by Engineer), facilities and attendances to chance find excavations 

• Provide and install any identified measures such as bog mats over archaeological sensitive 
areas, demarcation of cultural heritage sites to be avoided (see list below), or other measures 
to assist the preservation of PCR. This will be in areas to be determined by the Cultural 
Heritage Monitors (see below for details).  

• Reporting of Chance finds. 
1276. More specifically, the Contractor will ensure: 

• Implementation of the Cultural Heritage Management Plan. 

• Areas of potential cultural heritage impact (identified above in Figure 184 and Figure 185) 
will be examined, and any necessary excavations conducted prior to construction. 

• Monitoring of vibration sensitive locations as determined by this EIA. 

• Archaeological sites identified during construction will be archaeologically recorded by the 
Cultural Heritage Monitors. 

• Pre-construction works to evaluate, and record known archaeological sites will be agreed 
with the Ministry of Culture and Sport. 

• A program of archaeological surveillance (watching brief by the Cultural Heritage Monitor) 
will be implemented during topsoil stripping of work sites, the facility sites, construction 
camps and equipment lay-down areas and ancillary areas, spoil disposal sites, and those 
areas identified above in Figure 184 and Figure 185. The Engineer will be empowered to 
temporarily stop works, pending archaeological examination, if artefacts are found.  

• If archaeological artefacts or structures are found, archaeological advice will be sought from 
Georgian National Museum and the Ministry of Culture and Sport, and the Chance Finds 
Procedure followed. 

• The Cultural Heritage Monitor conducting the watching brief will advise on procedures to be 
followed by the construction supervisor in line with the Chance Finds Procedure. 
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• If works cannot easily be adjusted to avoid damaging the feature, construction activities will 
be suspended at the site until the excavation and recording required by the authorities has 
been carried out. 

• Known archaeological sites within 50m of the road centerline or other construction activity 
(e.g. access roads, spoil disposal sites) will be demarcated throughout construction, e.g. 
fencing, barriers and/or signage. 

• Issues relating to archaeological awareness (such as ownership of finds, notification of finds 
and protection of archaeological sites) will be included in induction training. 

1277. All ground disturbance works during construction on the road corridor and other areas 
related to the project’s facilities will be monitored by Cultural Heritage Monitors (CHM) 
appointed by Engineer. In addition to the items mentioned above, the main purpose of the CHM 
is: 

• to allow, within the resources available, the preservation by record of archaeological 
deposits, the presence and nature of which could not be established (or established with 
sufficient accuracy) in advance of development. 

• to provide an opportunity, if needed, for the CHM to signal to all interested parties, before the 
destruction of the material in question, that an archaeological find has been made for which 
the resources allocated to the watching brief itself are not sufficient to support treatment to a 
satisfactory and proper standard. 

1278. The CHM is not intended to reduce the requirement for excavation or preservation of 
known or inferred deposits, and it is intended to guide, not replace, any requirement for 
contingent excavation or preservation of possible deposits. 
1279. Site preparation may lead to discovery of additional archaeological resources that were 
not identified during the EIA (e.g. in the areas identified above in Figure 184 and Figure 185). To 
address this situation systematically, CHMs will be present with site clearance (i.e. clearing, 
Topsoil stripping, grading, etc.) and earthworks. Their purpose will be to assist with the initial 
evaluation of archaeological chances find, helping to distinguish archaeological finds from non-
archaeological anomalies and to communicate initial data on such findings to appropriate Project 
personnel, the Contractor, the Engineers TL and the RD.  
1280. The time available to evaluate and address potential chance finds will depend on the 
spatial gap maintained between the progress of the clearing crews (clearing being the operation 
likely to make most chance finds) and the main construction activities. Consideration will be 
given to maintaining a wider gap between the clearing and construction operations in 
archaeologically Sensitive Areas: those areas which, based on the concentration of sites 
identified in this EIA and the Cultural Heritage Management Plan, have the greatest potential to 
yield chance finds. The wider gap will allow more time to evaluate a chance find, and potentially 
to implement mitigation by data recovery or additional re-routes. In addition, should the time gap 
between identification and construction not prove adequate to design and implement measures 
needed to protect a particular significant chance discovery, then work around procedures would 
be employed to allow that extra time. This will be clarified with the Contractor, Engineer and RD 
during the negotiations process with the representatives of Ministry of Culture and Sports. 
Archaeological works, although included in construction schedule and budget planning, will only 
be used when absolutely necessary. 
1281. The CHMs will identify and report archaeological chance finds and communicate these 
finds to appropriate Project personnel, the Contractor, the Engineers TL and the RD for timely 
evaluation and formulation of any appropriate site-specific response that may be needed. As 
part of the Cultural Heritage Management Plan a specific written set of monitoring and protection 
protocols, including notification and reporting requirements for Project team and appropriate 
government authorities will be developed.  
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1282. CHMs will also be responsible for verifying the implementation and effectiveness of all 
monuments protection measures that were put in place during Phase 2 and Phase 3 monuments 
work, and they will call on appropriate monuments expertise to accomplish this objective.  
1283. The cultural heritage mitigation works will be monitored by the CHMs and representatives 
from the Ministry of Culture and Sports if required.   
1284. A specific protocol for the CHMs will be developed as an integral part of the overall 
Cultural heritage Management Plan. Key elements of the required protocols are:  

• Current archaeology and monuments list with resource coordinates and status of each 
resource. 

• CHMs able to order a stop work order at suspected chance find locations. 

• flagging and/or fencing and signs at known and newly discovered resources.  

• formal process for timely evaluation and salvage of potentially threatened resources reported 
through the Chance Finds process. 

• Contracted archaeological expeditions and monuments specialists for timely salvage work. 

• Orientation program delivered by the CHM to all Contractors staff to assure understanding 
guidelines and lines of communication regarding cultural issues.  

1285. The CHM will also be responsible for visual inspection of PCR identified in Section F.8.6 
– Vibration. 
Specific Mitigation measures 
1286. Site #23 is located within 2 meters of the slip road connecting to a local access road off 
the main intersection on Begoni Plateau. It is recommended that the design of the slip road be 
moved at least 20 meters to the north of its current location to avoid impacts to this site in both 
the construction and operational phases of the Project. The site shall also be fenced during the 
construction phase as mentioned below. 
1287. Particular sites requiring fencing/protection prior to construction commencement include: 

• Niche (Jvarkhati), near Kobi – Site #24. 

• Giorgitsminda, near Kobi – Site #25. 

• Tskere cemetery, Site #3. 

• Kobi War Memorial, Site #26. 

• Sacred forest around the church located on the top of the hill adjacent to the northern portal 
in Kobi (Site #25). 

• Site #23 close to Begoni Plateau Intersection. 

• Plateau Tower, Site #2. 

• Mineral Outcrop in Khada Gorge. 
1288. Particular sites requiring additional consultations to determine relocation prior to 
construction commencement include: 

• Cross, Kvesheti section, Site #9. 
1289. It should be noted that consultation with affected community members has commenced 
on this issue.  Ongoing engagement is required to finalize the future location and relocation 
arrangements prior to construction phase commencement. 
Operational Phase 
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Provision of permanent solid fencing around the eastern boundary of the Tskere cemetery shall 
be provided to reduce visual and noise impacts of the road on this site.  
Residual Impacts 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation / Management 
Measures Implemented 

Residual Impact 
Significance 
after Mitigation 

Construction Phase 
Moderate The key potential impacts to PCR during the construction 

phase relate to vibration (discussed above), potential 
encroachment on existing sites and the potential for 
impacts to unidentified PCR. However, measures outlined 
above, including demarcation and fencing of sites and the 
inclusion of a CHM on the Contractors roster, reduces the 
potential for significant impacts to occur.  

Minor  

Operational Phase 
Low Impacts to PCR during the operational phase will be low 

as no significant impacts during this phase are 
anticipated. Fencing of the Tskere cemetery will reduce 
noise and visual impacts to some extent, but they will not 
be completely negated due to the proximity to the road.  

Low 

 

F.9  Cumulative and Induced Impacts 
 
As outlined earlier in this document, the Project Area supports a wide variety of features of 
ecological and social importance (referred to as Valued Ecological and Social Components in 
terms of Cumulative Impact Assessment).  Many of these are already under threat across the 
region (including from within the Project area) from a number of sources including the following: 
1290. Uncontrolled/ Overgrazing.  This is a major issue in the sub-alpine zone of the Caucasus 
and has increased dramatically since the collapse of the old Soviet economy.  Traditionally sheep 
grazing areas were mainly in the alpine zone and the sub-alpine meadows were used for food 
cultivation, and only as pastures (and seldom) in winter. Nowadays alpine pastures are not used 
so much (and access to pastures in Russia is denied) and cattle (in particular) tend to be kept in 
and around the villages.  This is having a major impact on local ecosystems, including 
degradation of subalpine forest ecosystems and impacts on endemic species of the steppe sub-
communities.  A particular concern in the Kazbegi area is effects on the internationally red listed 
Betula raddeana Trautv which is also a key foodplant for the Caucasian Black Grouse (Tetrao 
mlokosiewiczi) – an IBA trigger bird species.  Existing overgrazing within the Project area is 
already affecting local species diversity and pro-active measures are needed to 
encourage biodiversity within the Project area.   
1291. Invasive alien species.  A range of alien species, including pests and diseases, are 
becoming established in Georgia and pose a threat to both terrestrial and aquatic ecosystems. 
Many forested areas are being invaded by the fast-growing Foxglove Tree (Paulownia 
tomentosa) and tree of heaven (Ailanthus altissima) which were both originally from China but 
have been grown in recent years in agricultural areas for timber. The poisonous exotic Azalea is 
also increasingly encountered in both meadows and woodland glades, and since it is not grazed 
by domestic animals is spreading unhindered.  The proposed road risks introducing or 
spreading alien species into an area that is already threatened by such plant, and 
proactive removal of alien species should be put in place to support local conservation 
efforts.  
1292. Poaching and Hunting.  This remains a major threat within the region, again exacerbated 
by the collapse of the soviet economy and increased dependency on natural resources. Recent 
data indicates that poaching activity affecting more than 90% of the populations of Tur (Capra 
cylindricornis), Chamois (Rupicapra rubicapra) and Bear (Ursus arctos) in Georgia resulting in a 
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high threat severity to these species.  Anecdotal evidence suggests that this is one reason why 
Chamois and Tur are not recorded from within the Project area itself. Illegal trapping and sale of 
birds for falconry is also a traditional practice in Georgia and affects over 200,000 birds each 
year, especially species such as the saker falcon, Eurasian sparrowhawk, northern goshawk and 
peregrine falcon.  This is not, however, reported to be a major concern within the Project area. 
Finally, illegal poaching has had an especially adverse impact on trout (Salmo spp.), which have 
decreased by at least 30% in local rivers over the last 15 years.  Even where population sizes 
remain healthy the fish are often small, a result of overfishing, and similar results have been 
recorded within the Project area.  Further enforcement of National Park safe-guarding efforts 
is required to prevent induced impacts from poaching as a result of the proposed road 
opening up the area to visitors.   
1293. Logging and extraction of non-timber forest resources. Legal and illegal tree felling has 
lead to fragmentation of forests in the area (including the nearby Sea Buckthorn (Hippopha 
rhamnoides L.) community).  Uncontrolled use of timber and non-timber resources can also have 
major effects on fauna that rely on these habitats, as well as contributing to soil erosion, leading 
to uncontrollable geodynamic processes.  The project will further exacerbate such loss of 
timber species and commitments to no net loss should be supplemented by additional 
conservation measures to prevent further loss of timber following the opening up of the 
valley.   
1294. Uncontrolled recreation and development activities. Activities such as heli-skiing, hiking 
and camping in sensitive areas (including the meadows within the Project area) can adversely 
affect rare and endemic species, which can also be at threat from plant collection. Uncontrolled 
development (including that to support tourism) is a major area of concern within the Project area 
and there is a considerable risk that unplanned developments will be introduced into the valleys 
around the project by the new road development, as happened in the adjacent village of Gudauri. 
Proactive support to the long-term management and master planning of the proposed 
National Park Extension is considered critical to minimize long-term impacts to the 
conservation of the region.        
1295. Human conflict. Increasing pressure on land and resources and the deteriorating 
ecological balance in the natural ecosystems, means that wild animals more often come into 
conflict with local people: for example, by raiding orchards and crops, and attacking livestock 
and bee hives.  This is especially acute for large carnivores and may be exacerbated by the 
destruction of habitats and natural prey as well as the lack of household waste management, i.e. 
random landfills near settlements. This could be further exacerbated by issues of 
uncontrolled induced development associated with the project, and long-term support to 
the national park management system will be important to minimize long-term impacts to 
notable species.  
1296. Cumulative Impacts Associated with other Plans – In addition to the above impacts may 
also be generated in association with other development plans within the Project area or the 
wider region. The most relevant to the Project itself if the plan ‘Granting a status of recreation 
areas to resorts, resort places, skiing centers and the Black Sea coast and approval of respective 
boundaries’ 161 . Under this plan Gudauri ski resort area, Bakuriani, Bakhmaro and Ureki 
recreation areas were established.  The Gudauri area includes the ski resort and adjacent area 
within the boundaries shown in Figure 186. 

                                                
161 By order of the president of Georgia (order #968, document registration # 470.210.000.08.002.003), 
2005. 
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Figure 186: Boundaries of Gudauri recreation area (shaded area) 

 
 
1297. The objective of giving the status of recreational area was to support sustainable 
development of the area avoiding unauthorized construction.  According to the law on State 
Property, which will start from June 3, 2019 privatization of the state property in the boundaries 
of the recreation areas and/or the areas of the special regulation zones will not be allowed (Article 
4, point j1 of the law). Privatization of the properties located in the boundaries of the mentioned 
areas will be allowed only by decision of the Government of Georgia. The GoG may temporarily 
delegate decision making responsibility to other administrative body or self-government unit.  
1298. In addition to the main road infrastructure components, as mentioned previously a ‘visitor 
center’ will also be included as part of the project (see Appendix Z). This facility will act as a 
potential hub for agri-business, conservation, development of eco-tourism and for sustainable 
community development within the project area. The visitor center has been included as a project 
component to ensure that residents of the Khada Valley, particularly women get some direct 
benefits from the project and it will also act to promote conservation and sustainable eco-tourism 
development in the region. Accordingly, the cumulative impacts of the plan and the visitor 
center are deemed beneficial as they will help promote conservation and control the 
potential for uncontrolled development within the Project area and its associated impacts, 
such as human conflicts as mentioned above.  

F.10 Compliance Impacts 
 
1299. In addition to the impacts associated with the construction and operation phases of the 
project several compliance impacts have also been identified as follows: 
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(i) Lack of Environmental Clauses in Contracts – The EIA is an environmental statement 

prepared by the RD. While it is prepared by the EIA consultant the EIA defines the 
commitment by the GoG through the proponent and its contractors and consultants, to 
implement the mitigation and monitoring actions listed in the EIA. For the measures 
proposed in the EIA‘s EMP to be taken seriously, they must become legally binding through 
inclusion as environmental clauses in the loan agreement between the GoG and ADB as 
well as the specifications in the contract-bid documents. This will be achieved by integrating 
the EMP into the contract specifications as a clause and using the EMP to prepare the SEMP 
defining specific steps to be taken by the contractors and the government during the project 
construction phase. References to the EMP will be made in the loan agreement between 
the GoG and ADB. It will be the Engineers responsibility to review the environmental 
mitigation and monitoring activities undertaken by the Contractor, with payments made only 
after verification that each work component has been completed as prescribed. 

 
(ii) Lack of Construction Compliance Inspection Services and Environmental Training – While 

the EMP and the environmental covenants can be very clear and specific, if there is no one 
knowledgeable to undertake compliance monitoring, inspection and regular reporting, little 
of the EMP will be implemented or completed. The Engineer, through his National 
Environmental Specialist (NES) and International Environmental Specialist (IES), will ensure 
that compliance inspections are undertaken on a regular basis. In addition, the Engineers 
IES will also provide training to the Contractor and his Environmental Officer in the correct 
implementation of the SEMPs prior to the commencement of works. 

 
(iii) Lack of Permits / Approvals – The Contractor must obtain a number of permits and licenses 

in order to comply with national environmental regulations. Any delay in obtaining these 
approvals, for example the national environmental assessment for the spoil disposal area, 
could delay the works schedule.  
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