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Figure 124: Distribution of PPV Limit of 5 mm/s 
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Figure 125: Distribution of PPV Limit of 5 mm/s 
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Figure 126: Distribution of PPV Limit of 5 mm/s 
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Figure 127: Distribution of PPV Limit of 5 mm/s 
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Figure 128: Distribution of PPV Limit of 5 mm/s 
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Figure 129: Distribution of PPV Limit of 15 mm/s 
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Figure 130: Distribution of PPV Limit of 15 mm/s 
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Figure 131: Distribution of PPV Limit of 15 mm/s 
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Figure 132: Distribution of PPV Limit of 15 mm/s 
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Figure 133: Distribution of PPV Limit of 15 mm/s 
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Figure 134: Distribution of PPV Limit of 15 mm/s 
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Figure 135: Distribution of PPV Limit of 15 mm/s 
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Figure 136: Distribution of PPV Limit of 15 mm/s 
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Figure 137: Distribution of PPV Limit of 15 mm/s 

These two properties will be 
considered for expropriation 
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Figure 138: Distribution of PPV Limit of 15 mm/s 

These three properties will 

be considered for 
expropriation 
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Figure 139: Distribution of PPV Limit of 15 mm/s 
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Figure 140: Distribution of PPV Limit of 15 mm/s 
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Figure 141: Distribution of PPV Limit of 15 mm/s 
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Figure 142: Distribution of PPV Limit of 15 mm/s 
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Figure 143: Distribution of PPV Limit of 15 mm/s 
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Figure 144: Distribution of PPV Limit of 15 mm/s 
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Figure 145: Distribution of PPV Limit of 15 mm/s 
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641. Tunneling - Tunneling will be constructed in volcanic rock formations such as gabbro 
and granite A conservative situation, considering propagation inside hard rock with a minimal 
attenuation, a stronger attenuation in the fractured rock and in the weathered near the surface 
and topsoil, has been taken into account. We have assumed, according to the geotechnical 
drillings, a coverage of 2-5 meters of weathered rock and/or alluvial soil plus 1 m of topsoil.  
 
642. Blasting - Details of blasting activities are not yet defined in term of charge design 
(pattern, weight and delay) but the scientific literature provides many useful tables to be 
applied in different type of rocks. In particular there are manuals such as the already 
mentioned “Blasting-Vibration Course TERROCK Consulting Engineers” and “Transport and 
Construction Vibrations Guidance manual” (CALTRANS, Calif. Dept. of Transp, 2013). The 
calculations done and the support of the scientific literature, recommend a safety distance of 
100 m for PPV= 5 mm/s threshold and a safe distance of 65 m for PPV = 15 mm/s. Results of 
PPV calculation are presented in Table 87: Areas where buildings are present inside the 
PPV= 5 and 15 mm/s limits for tunneling excavation. 
 
643. Mechanical excavation (as a conservative approach a TBM computation has been 
applied) - Tunnel excavation by mechanical means will cause a complete different situation in 
terms of energy, frequency and even direction of the propagation of energy. For the 
calculation of vibration, besides taking into account the energy (in term of PPV) generated by 
the hammer also the option TBM  has been evaluated. In accordance to the above 
considerations, a safety distance of 30 m has been considered for PPV=5 mm/s  and less 
than 20m for PPV= 15 mm/s. The below Table 87: Areas where buildings are present inside 
the PPV= 5 and 15 mm/s limits for tunneling excavation shows the safety distances for 
tunneling by blasting and mechanical excavation and the number of buildings inside the PPV 
= 5 mm/s and 15 mm/s limits. 
 

Table 87: Areas where buildings are present inside the PPV= 5 and 15 mm/s limits for 
tunneling excavations 

Tunnel PPV limit 5 mm/s PPV limit 15 mm/s 

N° of affected 

buildings  / 

Mechanical 

excavation- 

Progressive 

distance (m)  

N° of affected 

buildings  / 

Blasting- 

Progressive 

distance (m) 

N° of affected 

buildings  / 

Mechanical 

excavation- 

Progressive 

distance (m)  

N° of affected buildings  / 

Blasting- Progressive 

distance (m) 

TUN-2001 0 0 0 1 

TUN-2002 0 0 0 0 

TUN-2003 0 0 0 0 

TUN-2004 0 0 0 0 

TUN-2005 0 0 0 0 

TUN-2006 0 0 0 0 

TUN-2007 7 24 8 36 

TUN-2008 0 0 0 0 

TUN-2009 4 12 8 17 

TUN-2010 3 4 3 6 

TUN-2011 1 1 1 4 

Total 16 42 20 64 
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Bridges foundations 
 
644. Blasting - Blasting is supposed to be used to create an empty volume inside the rock 
where the foundation plinth has to be built. It is expected the depth of the rock to be blasted to 
be in the order of a few meters; for that the largest part of the energy is discharged in the 
vertical direction  and the main component of the energy wave is parallel to the subsoil.  For 
that, a safety distance of 60 m can be considered in a conservative way; it is in fact expected 
that the energy of the blasting charges could be smaller than the one considered in the table 
for PPV=5 mm/s; the limit PPV =15 m can be set at 30 m. Calculations have been done 
considering a shorter duration of blasting activities a rock volume of 100 m3 (5x5m and drilling 
4 m) with load charge of 0,4 kg/ m3 for a total charge of 40 kg. and a discharge of energy 
mostly in the vertical direction; this source can also be considered more  impulsive compared 
to the longer stress caused by tunneling; in this case the air shockwave and the projection of 
debris pays a great importance. 

645. Piling - foundations on piles will be constructed where the soil does not guarantee a 
sufficient bearing capacity, for that it can be assumed that we are in presence of materials 
providing a high attenuation of vibrations. A safety distance of 40 m has been considered from 
the point of insertion of the pile for PPV = 5 mm/s and a distance of about 20 m for PPV = 15 
mm/s (to be verified in detail for each position being highly depending on  soil characteristics).  
The table below shows the safety distances for bridge foundations by blasting and piling and 
the areas where buildings are present inside the 5 mm/s and 15 mm/s limits. 

 
Table 88: Areas where buildings are present inside the PPV= 5 and 15 mm/s limits for 

Bridge Construction 

Bridge PPV limit 5 mm/s PPV limit 15 mm/s 

N° of affected 

buildings  / 

Mechanical 

excavation- 

Progressive 

distance (m)  

N° of affected 

buildings  / 

Blasting- 

Progressive 

distance (m) 

N° of affected 

buildings  / 

Mechanical 

excavation- 

Progressive 

distance (m)  

N° of affected buildings  / 

Blasting- Progressive 

distance (m) 

BRI-2001 0 0 0 0 

BRI-2002 0 0 0 0 

BRI-2003 0 0 0 0 

BRI-2004 0 0 0 0 

BRI-2005 0 0 0 0 

BRI-2006 0 0 0 0 

BRI-2007 0 0 0 0 

BRI-2008 0 0 0 0 

BRI-2009 0 0 0 0 

BRI-2010 0 0 0 1 

BRI-2011 0 0 0 0 

BRI-2012 0 0 0 0 

BRI-2013 5* 7* 7* 13* 

BRI-2014 0 0 1 1 
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Bridge PPV limit 5 mm/s PPV limit 15 mm/s 

N° of affected 

buildings  / 

Mechanical 

excavation- 

Progressive 

distance (m)  

N° of affected 

buildings  / 

Blasting- 

Progressive 

distance (m) 

N° of affected 

buildings  / 

Mechanical 

excavation- 

Progressive 

distance (m)  

N° of affected buildings  / 

Blasting- Progressive 

distance (m) 

BRI-2015 0 0 0 0 

BRI-2016 0 1 1 2 

BRI-2017 0 0 0 0 

BRI-2018 0 0 2 4 

Total 5* 8* 11 20 

*Five of these receptors are currently being considered for expropriation.  

 

646. Conclusions - Calculations have been done in a very conservative way without the 
calculation of soil-foundation interaction and without a detailed knowledge of the thickness of 
weathered rock/soft alluvial soil at each receptor.  
 
647. The model shows that, for tunnels TUN-2001 to TUN-2006 and TUN-2008, there will 
be no receptors affected by structural damage (due to their absence or expropriation). In 
these locations blasting is acceptable. In the remaining tunnels, blasting has the potential to 
cause structural damage to as many as 42 properties, this is reduced to 16 when using 
mechanical excavation. The conclusions for cosmetic damage are very similar, with no 
impacts to TUN-2002 - TUN-2006 and TUN-2008 and only one receptor impacted next to 
TUN-2001. The number of receptors potentially subject to cosmetic damage is 64 with the use 
of blasting, reducing to 20 with the use of mechanical excavation technique.  
 
648. For bridge construction the model, both blasting and piling were modeled. However, 
only piling is considered relevant to the Project. Only 5 potential receptors have been 
identified that may suffer structural damage from piling, but all five receptors are very close to 
the bridge and are being considered for expropriation. A total of eleven receptors may suffer 
potential cosmetic damage, but this will reduce to six if the properties mentioned above are 
expropriated.  
 
Potential Operational Vibration Impacts 
 
649. 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.” 
22 

 

                                                        
22 http://www.fhwa.dot.gov/environMent/noise/regulations_and_guidance/analysis_and_abateme 
nt_guidance/polguide09.cfm 
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Design Phase Vibration Management & Mitigation 
 
650. The model has identified several areas within the following tunnels where tunneling 
may potentially lead to structural damage: 

(i) TUN-2007 KM4+125 – KM4+400 
(ii) TUN-2009 KM7+430 – KM8+000 
(iii) TUN-2010 KM10+800 – KM 10+550 
(iv) TUN-2011 KM11+700 – KM11+750 

  
651. The Detailed Design team has been made aware of these issues and the 
recommendation that all tunneling activities in these areas have to be done by  Roadheader 
excavation (which is the less invasive mean of excavation) has been included in the Design 
Report. The use of Roadheader will also limit the potential for cosmetic damage in these 
locations.  
 

Construction Phase Vibration Management & Mitigation 
 
652. It is certain that there will be no possible impacts at a number of tunnels due to the fact 
there are no receptors. As such no specific mitigation measures are required at these tunnels 
apart from standard measures relating to safety. However, in the event that complaints are 
received from the community about vibration during the blasting phase the Contractor shall 
review his method of blasting and if required decrease the energy of blasting, or if this is 
ineffective, cease blasting and employ another less invasive method (Roadheader). 
 
653. No structural damage is anticipated in the remaining tunnels where the use of 
Roadheader technique is envisaged in the design.  
 

654. Prior to the start of construction, the Contractor shall develop a detailed tunneling plan 
as part of the overall construction schedule. The plan shall specify, to a reasonable level of 
accuracy, the schedule for boring of each tunnel. The plan shall include the properties 
identified above that may potentially be affected by cosmetic damage.  
 

655. A survey will be undertaken to determine the pre-tunneling conditions of the buildings. 
The survey will be commissioned by the Engineer and will identify and record any existing 
damage to the structures. The survey will cover the following aspects:  

(i) Overall condition of the structures, both exterior and interior.   
(ii) Documentation of defects observed in the structure using digital imagery along 

with notes, measurements and sketches.   
(iii) Documentation of pre-existing cracks using digital imagery along with notes, 

measurements and sketches.   Where cracks are identified in a building tape 
shall put across them so that if the crack widens the tape will snap. The tape 
can be stamped and a date put on so it cannot be tampered with. 

(iv) The findings of the survey shall be agreed upon by the property owner who 
shall be in attendance during the survey and will sign official documentation 
agreeing to the findings of the survey. 

 
656. The survey will be accompanied with consultations with the affected household to 
explain the extent and reason for the survey, and the process for reporting any grievances 
regarding vibration impacts. The households should be provided with materials that 
summarize the grievance redress process.  
 

657. If there are any claims or reports of cosmetic damage, the affected house will be 
surveyed against the pre-Project survey and repairs will be undertaken as appropriate.  
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658. There will be no structural damage resulting from bridge construction if the identified 
five properties are expropriated. However, the Contractor shall also complete pre-construction 
surveys at for the bridges as per the tunnels methodology above in order to resolve 
complaints the event of any cosmetic damage.   
 
659. Regarding vibration nuisance if complaints are received from the community, the 
Contractor will be obliged to cease works and consult with the community regarding the 
complaints and if necessary use an alternative technique.  
 

Mitigation Plan  
 

660. The following are key mitigation measures for the management of blasting:  
(i) No blasting will be carried out within 100 m of the portal of the tunnel.   

(ii) Blasting will be scheduled during the day only.   

(iii) 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.   

(iv) Throughout the blasting activity, 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.   

 

661. Unlike other construction activities, it is recognized that the impact of blasting on the 
community can be significant or can be perceived as significant by the community. It is 
therefore vital that regular and meaningful contact with the community shall be maintained and 
their grievance shall be attended to in a timely manner. In this regard:  
 

662. A meaningful community engagement plan will be developed. The plan will cover 
identify the affected community; the key contact persons; frequency of engagement; the 
information to be shared; the responsibilities to manage the plan; and the notice period to be 
giving to the community for various blasting related generating activities.   
 

663. The Grievance Redress Mechanism will be used to record, investigate, and respond to 
any complaints. Investigation of the complaints will be undertaken by the Engineer 
 
Vibration Monitoring   
 
664. The Vibration Monitoring Plan will include monitoring of vibration levels and frequency 
around the blasting sites. The objectives of the monitoring will be to: 

(i) Ensure that vibration levels in the communities are within the adopted criteria 
levels;   

(ii) Maintain record of vibration to settle any potential conflicts; and   

(iii) Monitor changes in the vibration levels due to possible changes in the rock 
 formation and take appropriate corrective actions.   

 

665. Vibration data will be documented, reviewed, and preserved. It will be regularly shared 
with the RD, ADB, MoEPA and the community as part of the monthly progress report.  
 
Potential Construction Noise Impacts 
 
666. The potential noise related issue during construction of the project is disturbance to 
sensitive receptors in the Project area. 
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667. Noise levels within the Project area range depending upon the location. Baseline noise 
monitoring undertaken for this EIA indicates that noise levels range  from 55 to 78 dBA 
adjacent to the existing road.  
 

668. The noise during the construction phase depends on the stage of construction work 
and equipment used at the site. The construction activities generating significant levels of 
noise can be divided as follows: 

(i) Site clearing and preparation;  
(ii) Excavation and tunnel construction; 
(iii) Bored piling and concrete placement; and 
(iv) Erection of bridges. 

 
669. The main sources of noise and vibration during construction of the project are as 
follows: 

(i) Construction machinery; 
(ii) Drilling activities; 
(iii) Blasting; 
(iv) Haulage and general vehicle movements; 
(v) Concrete mixing and aggregate production systems; and  
(vi) Construction Camps / Ancillary Facilities. 

 
670. The criteria for Determining Significance is the World Bank Group guidelines for noise 
require that the sound level in residential areas (and other sensitive receptors, such as 
schools and hospitals) should not exceed 55 dB(A) during the day and 45 dB(A) during the 
night. During construction period, it is possible that these standards will be exceeded for short 
duration during the day. 
 
671. Construction noise levels at receptors would fluctuate depending on the type and 
number of equipment, their 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. The peak noise levels of construction equipment mainly used at a 
typical construction site, are shown in Table 89. The list includes all equipment except 
vehicles and some minor pieces of equipment.  
 

Table 89: Typical Noise Levels from Construction Equipment 

Equipment Actual Max (dBA ) Usage Factor (%) 

Roads – Preparation Stage 
Dozer 81.7 30 
Excavator 80.7 30 
Grader 85 30 
Roller 80.0 15 
Rock Drill 81.0 15 
Dump Truck 76.5 30 
Roads  - Completion stage 
Compressor 77.2 30 
Paver 77.2 30 
Roller 80.0 15 
Tractor 84.0 30 
Concrete Mixer Truck 78.8 30 
Tunnel Mouth 
Jackhammer 88.9 50 
Tunnel 
Blasting 94.0 1 
Bridge 
Boring Jack Power Unit 83.0 20 

Source: Source: Batumi Bypass EIA. ADB 2017.   
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672. Using this data, the expected noise level, Leq(8-hr), is calculated. The predicted noise 
levels at 100 m from the source are shown in Table 90. It shows that the highest equivalent 
noise level for an 8-hour shift due to a single piece of equipment at a receptor, at a typical 
distance of 100 m from the source will be about 61 dB(A) during preparation stage. When 
more than one piece of equipment are working simultaneously, the noise level at the receptor 
will increase. The attenuation due to topographic factors could be up to 2 dB(A). Good 
maintenance of equipment with installation of noise mufflers may also reduce the noise.  
 

Table 90: Predicted Noise Level for Construction Equipment (dBA) 

Equipment Actual 
Max 

Usage 
Factor 
(%) 

Leq (dBA) at Various Distance 

50m 100m 200m 300m 400m 500m 

Road – Preparation Stage 
Dozer 81.7 30 64.2 58.1 52.1 48.6 46.1 44.2 
Excavator 80.7 30 63.2 57.1 51.1 47.6 45.1 43.2 
Grader 85 30 67.5 61.4 55.4 51.9 49.4 47.5 
Roller 80.0 15 59.4 53.4 47.4 43.9 41.4 39.4 
Rock Drill 81.0 15 60.4 54.4 48.4 44.9 42.4 40.4 
Dump Truck 76.5 30 59.0 52.9 46.9 43.4 40.9 39.0 
Road – Completion Stage 
Compressor 77.2 30 60.2 54.1 48.1 44.6 42.1 40.2 
Paver 77.2 30 59.7 53.6 47.6 44.1 41.6 39.7 
Roller 80.0 15 59.4 53.4 47.4 43.9 41.4 39.4 
Tractor 84.0 30 66.5 60.4 54.4 50.9 48.4 46.5 
Concrete 
Mixer Truck 

78.8 30 61.3 55.2 49.2 45.7 43.2 41.3 

Tunnel Mouth 
Jackhammer 88.9 50 73.6 67.6 61.5 58.0 55.0 53.6 
Tunnel 
Blasting 94.0 1 61.7 55.7 49.6 46.1 43.6 41.7 
Bridge 
Boring Jack 
Power Unit 

83.0 20 63.7 57.7 51.7 48.1 45.6 43.7 

 
673. For a more detailed impact assessment, the construction noise was calculated at 
distances starting from 50 m to 500 m to see the extent of spreading of noise and separately 
for surface, bridge and tunnel. The modeling results for construction noise are shown in Figure 
146. Following assumptions were made during calculation:  

(i) It was assumed that the equipment working simultaneously in preparation 
stage are; dozer, excavator, grader, road roller, rock drill and dumpers whereas 
in completion stage the equipment are; compressor, paver, road roller, tractor 
and concrete mixers.  Blasting will not be used for excavation at the tunnel 
mouth and portal.   

(ii) Boring is used for bridges whereas the jack hammer is used for tunnel mouth. 
  

(iii) The estimated shielding was taken as 2 dBA. Shielding is the reduction in noise 
due to addition of mitigation measures like barriers and dirt mound.  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Figure 146: Construction Noise 

 
 
674. It can be seen that all the construction activities detailed above cannot take place at 
nighttime (22:00pm to 7:00am) except the boring which is meeting the nighttime limit at 400 m 
distance.  
 
675. The overall construction noise at a distance of 100 m exceeds the prescribed 55/45 
dB(A) limit. However, the resultant noise levels at the receptors when the construction work is 
carried out at a distance of the 500 m from the receptor could be in the range 45- 55 dB(A). As 
a worst case, when the baseline noise level is over 60 dB(A) like in some locations close to 
the existing road, there the increase may be still less than 3 dB(A) and thus barely noticeable. 
Note that the above statement is valid if there is a continuous non-fluctuating noise source. As 
the noise levels of construction equipment vary considerably, the community can easily notice 
the variation.  
 
Potential Operational Noise Impacts 
 
676. The operational noise impacts have been assessed as part of a noise model, see 
Section G.8.8 below. 
 
Pre-construction Noise Management & Mitigation 
 
677. 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.  
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678. Prior to the start of construction, and as part of his SEMP, the Contractor will develop a 
noise management plan that will include the mitigation measures outlined below for the 
construction phase.  
 
Construction Phase Noise Mitigation 
 
679. 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 neighbours 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 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. 
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Operational Phase Noise Management & Mitigation 
 
680. Discussed below under Section G.8.8 – Noise Model.  

G.8.8  Noise Model 
 

G.8.8.1Environmental Noise Model  
 
681. To assess the impacts of operational noise within the Project area a noise model has 
been prepared.  
 
682. To assess the impacts of operational noise within the Project area a noise model has 
been prepared.  
 
683. 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 intend to represent the most typical or 
frequently occurring conditions as reconstructed by the input data. 
 
684. Modeling takes into consideration both worse scenario and the average conditions, the 
latter being a good representation in case of pretty constant traffic conditions.  The key 
conditions for the development of a g o o d  noise model are: 

(i) Knowledge of the noise source, or sources, for which associated 
environmental noise levels are of interest. 

(ii) The physical environment through which noise will transmit from the noise 
source(s) to the location or targets/region of interest. This includes the ground 
terrain, the built environment, and atmospheric conditions (e.g. wind, 
temperature, humidity). 

(iii) An approximation of the way in which sound will travel from the noise source(s) 
via the physical environment, to the receiver location or region of interest 
(building surface). 

 
685. In complex scenarios, the environmental noise model is repetitiously calculated for the 
distribution of sound source (by using ray – tracing modeling), from the traffic to the receiver 
location. The total sound level at each position is then calculated by summing the contribution 
of each source and transmission path. The road will be considered as a linear source of 
noise, composed by a number of vehicles considered as single sources moving along a line. 
Application of these calculations to each point on a uniformly distributed grid enables a noise 
contour map to be developed to depict regions of equal estimated noise level and depict 
trends in the spatial pattern of the sound field: 
 
686. Information considered in the development of the model - Table 91 shows the 
requirements for specifying a noisy environment: 

 
Table 91: Factors in Acoustic Mapping 

Stage Minimum Other elements to be 
considered 

The noise sources to be 
investigated 

Number of sound sources;  
Total sound power output of 
each source;  
Directional characteristics of 
each source; Height of each 
source; 
Frequency characteristics of 

Time variations of emissions for 
example, a worst-case assessment 
would imply the use of the highest 
possible value irrespective of how 
frequently it may occur, whilst an 
assessment which related to 'typical' 
conditions could necessitate the use of 



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

 

 

 

349

Stage Minimum Other elements to be 
considered 

each source an averaged value or some typically 
recurring upper value. (In our case, 
impulsive noise from the source 
should be excluded) 

The physical environment  
through which noise will 
transmit  to the receivers 

Separating distances 
between all relevant noise 
sources and receivers 
Reflecting/ obstructing 
structures; amount and type 
of vegetation Height(s) of 
receiver(s) 
(Obtained from Maps or field 
survey of buildings) 

Ground terrain profile characteristics of 
the ground cover Meteorological 
conditions relevant to the intentions of 
the including wind direction and speed, 
temperature, and humidity, (not so 
relevant in our case due to the short 
distances from the source). 

 
687. To estimate the way in which noise will travel from the noise sources to the receivers, 
a range of sound propagation methodologies may be employed. Methods vary widely in their 
complexity and the scope of applications for which they can offer meaningful predictions. 
 
688. In our model a standard hemi-spherical spreading is considered; this method accounts 
for the reduction in sound intensity as a sound wave front spreads over a larger area, with the 
consequence of increasing the area of the spherical surface where the energy (sound 
pressure wave) is distributed. 
 
689. To calculate the propagation the algorithm takes into account: 

(i) The absorption associated with the propagation of noise through the 
atmosphere (very low due to the short distance) 

(ii) The change in noise level that occurs as a result of interactions between the 
sound wave travelling directly to the receiver and those reflected from the 
ground, buildings and accounting for influence of the ground cover type 
(calculated from the 3D model of soil and buildings obtained by field 
survey). 

(iii) The attenuation offered by obstacles that fully or partly obstruct line of sight 
between a source and a receiver location (poor vegetation will not 
determine any attenuation). 

(iv) The influence of atmospheric conditions that can change the direction of an 
advancing sound wave front by refracting the wave at points where there are 
significant changes in wind speed and/or temperature (not considered due to 
the short distance). 

(v) The influence of reflecting surfaces which re-direct an advancing sound wave 
front (for the second row of buildings reflection/shielding will be the main 
factor of attenuation). 

 
F.8.8.2  Variability  
 
690. The noise sources considered in the model exhibit very large variability in space and 
time and during the construction phase also the background noise from the nearby existing 
road has to be considered. The following table gives examples of variations considered in the 
developed model. 
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Table 92: Examples of Components Variations 

Component Examples of component variations 
Source Background noise:  

Changing traffic sound e.g. hourly, daily, and seasonal 
changes in the general traffic flow volume and 
composition, as well short term (wet or dry) and long 
term (road surface degradation) changes in road 
conditions. 

Transmission Position dependent sound propagation, e.g. varying 
separation distances due to sound source movement, 
varying degrees of sound path screening according 
to source and receiver location, and localized 
regions affected by reflections (not of capital 
importance in tour case due to linear modelization of 
traffic) 

 
F.8.8.3  Algorithms for Outdoor Sound Propagation  
 
691. The ability of mathematical algorithms to accurately represent sound propagation has 
been the focus of considerable researches, particularly given the role of noise prediction as 
an integral assessment tool in the fulfillment of the European Noise Directive (i.e. EU 
Directive 2002/49/EC, which requires member states to produce noise maps and action plans 
for urban areas and major transport infrastructures, including roads, railways and airports). 
As mentioned, the applied software fully complies wi th that  and it is updated to the latest 
EU directives and norms. In particular the used Software SOUND PLAN VER. 7.2 considers 
the guidelines ISO 3891 e ISO 9613; the sound pressure has been calculated in accordance 
to the procedures stated in the model “Nouvelle Metode du Presion du Bruit - Routes 2008” 
and the following norms: 
 

(i) Industrial Noise 
(a) ISO 9613 incl. VBUI (International, EC-Interim) 
(b) CONCAWE (International) 
(c) VDI 2714, VDI 2720 (Germany) 
(d) DIN 18005 (Germany) 
(e) ÖAL Richtlinie Nr. 28 (Austria) 
(f) BS 5228 (United Kingdom) 
(g) Nordic General Prediction Method (Scandinavia) 
(h) NORD 2000 (Scandinavia) 
(i) Ljud från vindkraftverk (Sweden) 
(j) Harmonoise, P2P calculation model (International) 
(k) NMPB08 - Industry (France) 
(l) CNOSSOS-EU (2014) 

(ii) Road Noise 
a. NMPB-Routes-96 (France, EC-Interim) 
b. RLS-90, VBUS (Germany) 
c. DIN 18005 (Germany) 
d. RVS 04.02.11 (Austria) 
e. STL 86 (Switzerland) 
f. SonRoad (Switzerland) 
g. CRTN (United Kingdom) 
h. TemaNord 1996:525 (Scandinavia) 
i. Czech Method (Czech Republic) 
j. NMPB-Routes-08 (France) 
k. TNM (USA) 
l. CNOSSOS-EU (2014) Industrial Noise 
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F.8.8.4  Standards, regulations and guidance notes  
 
692. The following standards, regulations and guidance notes have been considered as 
part of the model: 

(i) ISO 9613-2, Acoustics — Attenuation of sound during propagation outdoors 
Part 2: General method of calculation. 

(ii) BS 4142, Method for rating industrial noise affecting mixed residential and 
industrial areas. 

(iii) BS 5228-2, Noise and vibration control on construction and open sites — 
Part 2:Guide to noise and vibration control legislation for construction and 
demolition including road construction and maintenance. 

(iv) BS 7445, Description and measurement of environmental noise. 
(v) IPPC H3 Horizontal Noise Guidance. Part 1 ‘Regulation and Permitting’ 

and Part 2 'Noise Assessment and Control'. 
(vi) Calculation of Road Traffic Noise 1988, Department of Transport, Welsh 

Office. 
(vii) Calculation of Railway Noise 1995. Department of Transport. 
(viii) The CAA Aircraft Noise Contour Model: ANCON Version 1. DORA Report 

9120, Civil Aviation Authority 1992. 
(ix) PPG 24 Planning Policy Guidance: Planning and Noise. Department of the 

Environment 1994. TAN11 (Wales); PAN56 (Scotland). 
(x) BS 9142: 2006 Assessment methods for environmental noise — Guide, 

2003/01534 12 July 2006. 
 
F.8.8.5  Simulation parameters  
 
693. The modeling of the noise emissions and noise propagation f r om  t he new road 
takes into account that there are many houses very close to road side in certain sectors and 
others where urbanization is almost absent. The morphology, characterized by hills, and the 
presence of the river valley and riverbed plays a very important role mostly because this 
determine the distribution and type of vegetation which is acting as noise barrier and the 
absence of obstacles for the propagation across the valley. 
 
694. To model noise, the design study of the new road design a n d  detailed traffic 
forecasts immediately after construction and for the next 20/25 years have been taken into 
account. 
 
695. Modelling of noise level was performed using 2037 traffic flow for Day and Night 
time as provided in the Engineering Design documents package with a difference 
between day and night of 70% for light vehicles and 30% for trucks (see Table 93) 
 

Table 93: Daily average vehicles/day (working day) (2017 – 2037)  

Year 
Car 

Mini 
Buses<15, 
PickUPs 

Buses & 
Trucks 

Trailers & > 
3 axels Total 

65,6% 17,0% 11,9% 5,5% 
2017 13,335 3,448 2,410 1,116 20,310 

2018 14,002 3,621 2,521 1,167 21,311 

2019 14,757 3,816 2,645 1,225 22,443 

2020 15,636 4,043 2,790 1,292 23,761 

2021 16,663 4,309 2,958 1,369 25,298 

2022 17,753 4,591 3,135 1,452 26,930 

2023 18,712 4,838 3,290 1,523 28,364 

2024 19,722 5,100 3,453 1,599 29,874 

2025 20,550 5,314 3,586 1,660 31,111 

2026 21,414 5,537 3,724 1,724 32,399 
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2027 22,313 5,770 3,868 1,791 33,741 

2028 23,172 5,992 4,010 1,856 35,030 

2029 24,064 6,222 4,157 1,925 36,368 

2030 24,858 6,428 4,288 1,985 37,559 

2031 25,679 6,640 4,423 2,048 38,790 

2032 26,526 6,859 4,563 2,112 40,060 

2033 27,401 7,085 4,706 2,179 41,372 

2034 28,306 7,319 4,855 2,247 42,727 

2035 29,240 7,561 5,007 2,318 44,126 

2036 30,205 7,810 5,165 2,391 45,571 

2037 31,201 8,068 5,328 2,467 47,064 

 
696. These traffic fluxes are for ultra-conservative scenario in which full load of the road 
in year 2037 will occur (peak hour at day and maximum expected load at night) and also 
for the present day vehicle levels. In reality, it can be said with high probabi l i t y that 
vehicle levels in Georgia will change by 2037 with the consequence of having lower 
emissions than predicted in the project design documents and used in this modelling. 
This will result from: 

(i) Technological improvement (new models, hybrids, electric cars have and will 
have less and less noise emissions and the share of these vehicles in the 
whole vehicle cars will be significant); 

(ii) Full amortization of the old vehicles; and 
(iii) Possibly also from national regulations to limit the use of old vehicles 

producing excessive air pollution (the same categories of vehicles 
happen to be responsible for high noise emissions too). 

 
F.8.8.6  Numeric model  
 
697. The forecast of noise emissions or new urban road has been performed using 
SOUND PLAN VER. 7.2 ray tracing software. Noise sound pressure results on receiving point 
are based on method BNPM (Basic Noise Prediction Method) and on German regulation 
BNPM, which is based on DIN 18005. 
 
F.8.8.7  Receptors to be investigated 
 
698. In order to investigate noise levels in operation field and close to buildings, many 
receiving points have been ideally set in correspondence of building facades, at proper 
distance and height according to Georgian and international standard regulations. The model 
can evaluate not only general noise level in the area but also noise levels close to 
buildings, in position suggested by international regulations about residential buildings. 
Due to the absence of tall buildings, maximum height is four floors, and their distance from 
the source, there is no need to make a multi level computation at different heights. 
 
F.8.8.8  Traffic forecasts  
 
699. Currently last 5 year statistic data is available from Roads Department of Georgia for 
the main roads; data includes seasonal measurements during the year, specifically in April, 
July and October from these measurements AADT is derived.  
 
700. According to German regulation BNPM, the vehicle fluxes must be divided in light 
and heavy means; accordingly the reported data has been divided assigning the class of light 
vehicles to cars and minibuses, the class of heavy vehicles to buses tracks and trailers. 
The traffic flux per day at 2017 is shown in Table 94. 
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Table 94: Traffic Flux Per Day, 2017 

Year Car 
Mini 
Buses<15, 
PickUPs 

Buses & Trucks 
Trailers & > 
3 axles 

Total 

2017 13,335 3,448 2,410 1,116 20,310 
 
701. This data has been collected in a period of 8 hours in the day reference period, so the 
average hour flux can be considered 2,540 vehicles per hour. Due to unstable patterns it was 
considered more reasonable to calculate Compound Annual Growth Rate (CAGR) to apply 
first year growth rate separately for Passenger and Freight Vehicles based on last few year 
traffic history. The compound annual growth rate is calculated by taking the root nth of the total 
percentage growth rate, where “n” is the number of years in the period being considered. 
 
702. For the reasons above described, in our model as future traffic flux the traffic 
forecast values at 20 years from now data was the input data; in other words the traffic 
values after a period of about 18 years after road construction. The future vehicle flux used in 
calculations is 47,064 total vehicles. 
 
703. To investigate the worst traffic condition for noise levels, this flux, according to BNPM 
method, has been evenly spread on road lanes, the average per day has been divided in a 
period of 8 hours, obtaining the above average flux per hour, 5 ,883 vehicles/hour with 
about 16% of heavy vehicles; speed has been set to 80 Km/h. 
 
704. As far as regards the night reference time, considering the absence of any 
directly measured data and lacking of a study as detailed as daytime one, a vehicles flux of 
70% of the daytime for cars and  30% for buses trucks and trailers has been chosen (see 
Table 95).  The assumption is based on experience in European countries, and corrected by 
direct observation of traffic reduction during night time in the investigation area. 
 

Table 95: Night Traffic 

Year Car (70%) Mini 
Buses<15, 
PickUP 
(30%)s 

Buses & 
Trucks(30%) 

Trailers & 
>3 axle 
(30%)s 

Total 

2017 9334,5 1034,4 723 334,8 11426,7 
2018 9801,4 1086,3 756,3 350,1 11994,1 
2019 10329,9 1144,8 793,5 367,5 12635,7 
2020 10945,2 1212,9 837 387,6 13382,7 
2021 11664,1 1292,7 887,4 410,7 14254,9 
2022 12427,1 1377,3 940,5 435,6 15180,5 
2023 13098,4 1451,4 987 456,9 15993,7 
2024 13805,4 1530 1035,9 479,7 16851 
2025 14385 1594,2 1075,8 498 17553 
2026 14989,8 1661,1 1117,2 517,2 18285,3 
2027 15619,1 1731 1160,4 537,3 19047,8 
2028 16220,4 1797,6 1203 556,8 19777,8 
2029 16844,8 1866,6 1247,1 577,5 20536 
2030 17400,6 1928,4 1286,4 595,5 21210,9 
2031 17975,3 1992 1326,9 614,4 21908,6 
2032 18568,2 2057,7 1368,9 633,6 22628,4 
2033 19180,7 2125,5 1411,8 653,7 23371,7 
2034 19814,2 2195,7 1456,5 674,1 24140,5 
2035 20468 2268,3 1502,1 695,4 24933,8 
2036 21143,5 2343 1549,5 717,3 25753,3 
2037 21840,7 2420,4 1598,4 740,1 26599,6 
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G.8.8.9  Modeling Results  
 
705. The results of the noise model are presented below in a series of maps (Figure 148 to 
Figure 163). The Project road has been divided into four ‘portions’ to allow a better visual 
analysis of the maps. Figure 147 shows the approximate location of each ‘portion’.  
 
706. Each portion comprises a series of four maps with isolines representing the various 
predicted noise levels for: 

(i) Daytime noise – Without noise abatement 
(ii) Daytime noise – With noise barrier23 
(iii) Nighttime noise – Without noise abatement 
(iv) Nighttime noise – With noise barrier 

   
707. It is noted that the primary purpose of the noise maps is to show the propagation of the 
noise. Next to each map a table is provided indicating the exact predicted noise levels at each 
identified receptor within the Project corridor (100 meters each side of the road). The numbers 
highlighted in green indicate where they meet the IFC Guidelines limits for daytime and 
nighttime noise.  
 

Figure 147: Approximate Location of Portion 

 
 

                                                        
23 The noise barrier has been developed based on a generic solid noise barrier type, with a height of 4 
meters and is used only to illustrate the types of noise reduction that could be anticipated by employing 
such abatement measures. 

Portion 1 

Portion 2
Portion 4 

Portion 3 
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Figure 148: Portion 1 - Predicted 

Noise Level, Daytime  

Receptor dB(A) 

L1 68.2 

L2 55.8 

L3 71.6 

L4 71.4 

L5 63.6 

L6 64.4 

L7 63.8 

R1 52.7 

R2 64.9 

R3 64.8 

R4 63.3 

R5 61.4 

R6 68.9 

R7 66.2 

R8 66.9 

R9 72 

R10 48.5 

R11 62.9 

R12 62 

R13 65.4 
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Figure 149: Portion 1 - Predicted 

Noise Level, Night time 

 

Receptor dB(A) 

L1 60.2 

L2 47.8 

L3 63.5 

L4 63.3 

L5 55.6 

L6 56.3 

L7 55.7 

R1 44.7 

R2 56.9 

R3 56.8 

R4 55.2 

R5 53.4 

R6 60.9 

R7 58.1 

R8 58.8 

R9 64 

R10 40.5 

R11 54.9 

R12 53.9 

R13 57.4 
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Figure 150: Portion 1 - Predicted 

Noise Level, Daytime, with Noise 

Barrier 

Receptor dB(A) 

L1 68.1 

L2 55.5 

L3 67 

L4 69 

L5 53.9 

L6 55.8 

L7 55 

R1 52.7 

R2 63.8 

R3 62.8 

R4 61.2 

R5 59.2 

R6 64.3 

R7 61.8 

R8 57.8 

R9 60.7 

R10 48.5 

R11 56.3 

R12 54.9 

R13 61.3 
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Figure 151: Portion 1 - Predicted 

Noise Level, Night time with Noise 

Barrier 

Receptor dB(A) 

L1 60 

L2 47.5 

L3 59 

L4 61 

L5 45.9 

L6 47.8 

L7 47 

R1 44.7 

R2 55.8 

R3 54.8 

R4 53.1 

R5 51.2 

R6 56.3 

R7 53.8 

R8 49.8 

R9 52.7 

R10 40.5 

R11 48.3 

R12 46.8 

R13 53.3 
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Figure 152: Portion 2 - Predicted 

Noise Level, Daytime  

Rec.  dB(A) Rec. dB(A) 

L8 63.9 R14 60.9 

L9 63.9 R15 65.9 

L10 64 R16 62.4 

L11 63.9 R17 47.6 

L12 59.3 R18 44.8 

L13 60.4 R19 42.2 

L14 60.7 R20 45.8 

L15 61.6 R21 55.6 

L16 46.1 R22 57.2 

L17 58.4 R23 69.4 

L18 59.3 R24 69.6 

L19 59.7 R25 64.6 

L20 60.3 R26 65 

L21 60.8 R27 65.9 

L22 63 R28 64 

L23 63.7 R29 64.7 

L24 62.6 

L25 67.3 

L26 65 

L27 66 

L28 63.5 
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Figure 153: Portion 2 - Predicted 

Noise Level, Night time 

Rec. dB(A) Rec. dB(A) 

L8 55.9 R14 52.9 

L9 55.9 R15 57.8 

L10 55.9 R16 54.4 

L11 55.9 R17 39.6 

L12 51.3 R18 36.7 

L13 52.3 R19 34.2 

L14 52.7 R20 37.8 

L15 53.5 R21 47.6 

L16 38 R22 49.2 

L17 50.3 R23 61.4 

L18 51.3 R24 61.6 

L19 51.6 R25 56.5 

L20 52.3 R26 56.9 

L21 52.8 R27 57.9 

L22 54.9 R28 55.9 

L23 55.7 R29 56.6 

L24 54.5 

L25 59.3 

L26 57 

L27 58 

L28 55.5 
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Figure 154: Portion 2 - Predicted 

Noise Level, Daytime, with Noise 

Barrier 

Rec. dB(A) Rec. dB(A) 

L8 55.8 R14 60.9 

L9 57 R15 63.1 

L10 56.5 R16 57 

L11 57.2 R17 46.9 

L12 51.8 R18 44.7 

L13 52.6 R19 42.1 

L14 52.9 R20 45.4 

L15 56.3 R21 54.6 

L16 46.1 R22 54.9 

L17 57.8 R23 61.8 

L18 58.8 R24 61.7 

L19 59.2 R25 57.2 

L20 59.9 R26 55.6 

L21 60.4 R27 55.5 

L22 62.6 R28 54 

L23 63 R29 54.4 

L24 62 

L25 67.2 

L26 65 

L27 65.9 

L28 63.5 
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Figure 155: Portion 2 - Predicted 

Noise Level, Night time with Noise 

Barrier 

Rec. dB(A) Rec. dB(A) 

L8 47.7 R14 52.9 

L9 49 R15 55 

L10 48.5 R16 48.9 

L11 49.1 R17 38.8 

L12 43.8 R18 36.7 

L13 44.6 R19 34.1 

L14 44.8 R20 37.4 

L15 48.2 R21 46.6 

L16 38 R22 46.9 

L17 49.8 R23 53.8 

L18 50.8 R24 53.7 

L19 51.1 R25 49.1 

L20 51.8 R26 47.5 

L21 52.4 R27 47.5 

L22 54.5 R28 46 

L23 54.9 R29 46.3 

L24 53.9 

L25 59.2 

L26 56.9 

L27 57.8 

L28 55.4 
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Figure 156: Portion 3 - Predicted 

Noise Level, Daytime  

Receptor dB(A) 

R30 67.5 

R31 63.1 

R32 63.5 

R33 67.4 

R34 67.5 

R35 59.1 

R36 59.9 

R37 60.5 

R38 58.6 

R39 60.4 

R40 60.5 

R41 60.2 

R42 59.9 

R43 61.2 

R44 65.7 

R45 63.1 

R46 60.3 

L29 62.1 

L30 61.5 

L31 60.3 

L32 70.1 

L33 70.1 

L34 70.6 

L35 70.4 
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Figure 157: Portion 3 - Predicted 

Noise Level, Night time 

Receptor dB(A) 

R30 59.5 

R31 55.1 

R32 55.5 

R33 59.3 

R34 59.5 

R35 51.1 

R36 51.8 

R37 52.5 

R38 50.5 

R39 52.4 

R40 52.5 

R41 52.2 

R42 51.8 

R43 53.2 

R44 57.6 

R45 55 

R46 52.2 

L29 54.1 

L30 53.4 

L31 52.3 

L32 62.1 

L33 62.1 

L34 62.5 

L35 62.4 
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Figure 158: Portion 3 - Predicted 

Noise Level, Daytime, with Noise 

Barrier 

Receptor dB(A) 

R30 56.1 

R31 57.6 

R32 58.7 

R33 67.3 

R34 67.4 

R35 57.8 

R36 56.9 

R37 57.1 

R38 54.2 

R39 53.8 

R40 53.3 

R41 52.4 

R42 51 

R43 51.5 

R44 58.8 

R45 55 

R46 54.4 

L29 62.1 

L30 61.5 

L31 60.3 

L32 68.4 

L33 65.9 

L34 60 

L35 70.4 
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Figure 159: Portion 3 - Predicted 

Noise Level, Night time with Noise 

Barrier 

Receptor dB(A) 

L29 54.1 

L30 53.4 

L31 52.3 

L32 60.3 

L33 57.9 

L34 51.9 

L35 62.3 

R30 48 

R31 49.6 

R32 50.6 

R33 59.2 

R34 59.4 

R35 49.7 

R36 48.9 

R37 49 

R38 46.1 

R39 45.8 

R40 45.2 

R41 44.3 

R42 42.9 

R43 43.5 

R44 50.8 

R45 47 

R46 46.4 
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Figure 160: Portion 4 - Predicted 

Noise Level, Daytime  

 

Receptor dB(A) 

R47 60.4 

R48 53.7 

R49 57.3 

R50 63.2 

R51 60 

R52 61.3 
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Figure 161: Portion 4 - Predicted 

Noise Level, Night time 

 

Receptor dB(A) 

R47 52.3 

R48 45.7 

R49 49.3 

R50 55.1 

R51 52 

R52 53.2 
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Figure 162: Portion 4 - Predicted 

Noise Level, Daytime, with Noise 

Barrier 

 

Receptor dB(A) 

R47 56.2 

R48 51.3 

R49 52.9 

R50 58.4 

R51 54 

R52 54.7 
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Figure 163: Portion 4 - Predicted 

Noise Level, Nigh time with Noise 

Barrier 

 

Receptor dB(A) 

R47 48.2 

R48 43.3 

R49 44.9 

R50 50.4 

R51 45.9 

R52 46.7 
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Analysis of Results 
 
708. A model of the existing road was prepared using the current traffic levels on 
the project road. The results of the model have then been compared with the model 
results for the new alignment represented in the isolines and tables above. All 
receptors that are slated for expropriation were removed from the list of potential 
receptors (a total of 23). A comparison of the result of the ‘ambient’ noise levels 
against the forecast levels was then made to determine if the forecast noise was 
more than 3 dBA above the ambient. The following table illustrates the results. 
 
709. Table 96 shows that 21 of the remaining 66 receptors are within 3 dBA of the 
modeled ambient. In addition, it is noted that a further four receptors will be below 
IFC guidelines for daytime and nighttime noise (45 and 55 DBA), meaning that a total 
of 25 receptors would be within IFC guideline limits in the predicted future scenario 
(green cells mean compliance with IFC standards).  
 

Table 96: Results of Baseline and Predicted Noise Model 

MODEL OLD 
ROAD 

MODEL NEW 
ROAD 

DIFFERENCE  
DIFFERENCE ASSUMING 

3dBA INCREASE IN 
EXISTING ROAD 

Day Night Day Night Day Night  Day Night 

Receptor dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) Ln  dB(A) 

L2 48.3 44.9 55.8 47.8 7.5 2.9 4.5 -0.1 

L5 50 46.6 63.6 55.6 13.6 9 10.6 6 

L9 65.2 61.8 63.9 55.9 -1.3 -5.9 -4.3 -8.9 

L10 54.3 50.9 64 55.9 9.7 5 6.7 2 

L11 37.2 33.8 63.9 55.9 26.7 22.1 23.7 19.1 

L12 59 55.6 59.3 51.3 0.3 -4.3 -2.7 -7.3 

L13 58.3 54.9 60.4 52.3 2.1 -2.6 -0.9 -5.6 

L14 56.1 52.6 60.7 52.7 4.6 0.1 1.6 -2.9 

L15 50.7 47.3 61.6 53.5 10.9 6.2 7.9 3.2 

L17 63.9 60.5 58.4 50.3 -5.5 -10.2 -8.5 -13.2 

L18 60.7 57.2 59.3 51.3 -1.4 -5.9 -4.4 -8.9 

L19 55.3 51.9 59.7 51.6 4.4 -0.3 1.4 -3.3 

L20 55.3 51.9 60.3 52.3 5 0.4 2 -2.6 

L21 54.2 50.7 60.8 52.8 6.6 2.1 3.6 -0.9 

L22 60.3 56.9 63 54.9 2.7 -2 -0.3 -5 

L23 66.2 62.8 63.7 55.7 -2.5 -7.1 -5.5 -10.1 

L24 61.6 58.1 62.6 54.5 1 -3.6 -2 -6.6 

L28 69.7 66.3 63.5 55.5 -6.2 -10.8 -9.2 -13.8 

L29 64.2 60.8 62.1 54.1 -2.1 -6.7 -5.1 -9.7 

L30 65.9 62.5 61.5 53.4 -4.4 -9.1 -7.4 -12.1 

R1 51.2 47.8 52.7 44.7 1.5 -3.1 -1.5 -6.1 

R2 58.8 55.4 64.9 56.9 6.1 1.5 3.1 -1.5 

R3 57.2 53.8 64.8 56.8 7.6 3 4.6 0 

R4 55.4 52 63.3 55.2 7.9 3.2 4.9 0.2 

R5 53.4 50 61.4 53.4 8 3.4 5 0.4 
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MODEL OLD 
ROAD 

MODEL NEW 
ROAD 

DIFFERENCE  
DIFFERENCE ASSUMING 

3dBA INCREASE IN 
EXISTING ROAD 

Day Night Day Night Day Night  Day Night 

Receptor dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) Ln  dB(A) 

R10 41 37.6 48.5 40.5 7.5 2.9 4.5 -0.1 

R11 64.5 61.1 62.9 54.9 -1.6 -6.2 -4.6 -9.2 

R12 58.8 55.3 62 53.9 3.2 -1.4 0.2 -4.4 

R13 57 53.6 65.4 57.4 8.4 3.8 5.4 0.8 

R14 48.7 45.3 60.9 52.9 12.2 7.6 9.2 4.6 

R15 54.9 51.5 65.9 57.8 11 6.3 8 3.3 

R17 38.6 35.2 47.6 39.6 9 4.4 6 1.4 

R18 44.2 40.7 44.8 36.7 0.6 -4 -2.4 -7 

R19 33.6 30.2 42.2 34.2 8.6 4 5.6 1 

R20 40.3 36.8 45.8 37.8 5.5 1 2.5 -2 

R21 48.1 44.6 55.6 47.6 7.5 3 4.5 0 

R22 42.6 39.1 57.2 49.2 14.6 10.1 11.6 7.1 

R23 58.7 55.3 69.4 61.4 10.7 6.1 7.7 3.1 

R24 59.8 56.4 69.6 61.6 9.8 5.2 6.8 2.2 

R25 54.3 50.8 64.6 56.5 10.3 5.7 7.3 2.7 

R26 55.9 52.5 65 56.9 9.1 4.4 6.1 1.4 

R27 58.6 55.1 65.9 57.9 7.3 2.8 4.3 -0.2 

R28 56.4 53 64 55.9 7.6 2.9 4.6 -0.1 

R29 56.9 53.4 64.7 56.6 7.8 3.2 4.8 0.2 

R30 56.8 53.4 67.5 59.5 10.7 6.1 7.7 3.1 

R31 52.3 48.9 63.1 55.1 10.8 6.2 7.8 3.2 

R32 54.2 50.7 63.5 55.5 9.3 4.8 6.3 1.8 

R36 65.5 62 59.9 51.8 -5.6 -10.2 -8.6 -13.2 

R37 67.3 63.9 60.5 52.5 -6.8 -11.4 -9.8 -14.4 

R38 64.1 60.7 58.6 50.5 -5.5 -10.2 -8.5 -13.2 

R39 66.8 63.4 60.4 52.4 -6.4 -11 -9.4 -14 

R40 65.5 62.1 60.5 52.5 -5 -9.6 -8 -12.6 

R41 66 62.6 60.2 52.2 -5.8 -10.4 -8.8 -13.4 

R42 64.9 61.5 59.9 51.8 -5 -9.7 -8 -12.7 

R43 64.4 60.9 61.2 53.2 -3.2 -7.7 -6.2 -10.7 

R44 58 54.5 65.7 57.6 7.7 3.1 4.7 0.1 

R45 57.7 54.3 63.1 55 5.4 0.7 2.4 -2.3 

R46 52.8 49.3 60.3 52.2 7.5 2.9 4.5 -0.1 

R47 59.2 55.8 60.4 52.3 1.2 -3.5 -1.8 -6.5 

R48 56.9 53.4 53.7 45.7 -3.2 -7.7 -6.2 -10.7 

R49 65.3 61.8 57.3 49.3 -8 -12.5 -11 -15.5 

R50 52 48.6 63.2 55.1 11.2 6.5 8.2 3.5 

R51 51.6 48.1 60 52 8.4 3.9 5.4 0.9 

R52 50.8 47.4 61.3 53.2 10.5 5.8 7.5 2.8 
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710. Assuming the ‘do nothing’ scenario where the existing road remains and the 
forecasted traffic at least doubles we can also make a conservative assumption that 
noise levels would increase around 3dBA. If this scenario is added to the analysis 
table above, then 29 of the remaining receptors would be within 3dBA of the 
predicted ambient noise levels. What is interesting about these results is that 62 out 
of the 66 receptors would be within 3dBA of the nighttime ambient compared with 
only 29 for the daytime.  
 
711. A generic 4 meter high noise barrier, located on the edge of the highway, was 
then added to the model at various locations to determine the noise attenuation with 
this noise reduction feature. The following table, Table 97 shows the results 
(excluding the receptors within 3dBA of the modeled ambient and those already 
below IFC day time and night time noise limits) compared with the ‘no barrier’ 
scenario. Again, green cells are compliance with IFC standards.  
 

Table 97: Modeled New Road with Noise Barrier 

# 

Receptor 

New Road  
New Road with Noise 

Barrier 
Comment 

Day Night Day Night 

1 

L2 55.8 47.8 55.5 47.5 

Noise barrier B2 is not effective. An 
increase in height could reduce the 
noise levels below both night time 

and daytime IFC limits.  

2 L5 63.6 55.6 53.9 45.9 Noise barrier B7 is very effective.  

3 L10 64 55.9 56.5 48.5 Noise barrier B7 is effective 
reducing noise to within 3dBA of 
night time and daytime IFC limits. 

4 L11 63.9 55.9 57.2 49.1 

5 L12 59.3 51.3 51.8 43.8 Noise barrier B8 is very effective. 
This noise barrier will also reduce 
noise levels at other receptors to 

the south of this area 

6 L13 60.4 52.3 52.6 44.6 

7 L14 60.7 52.7 52.9 44.8 

8 
L15 61.6 53.5 56.3 48.2 

Noise barrier B8 is effective 
reducing noise to within 3dBA of 
night time and daytime IFC limits. 

9 L19 59.7 51.6 59.2 51.1 Noise Barrier B12 is ineffective 

10 L20 60.3 52.3 59.9 51.8 

11 L21 60.8 52.8 60.4 52.4 

12 R2 64.9 56.9 63.8 55.8 Noise barriers B1, B3 & B4 only 
have very slight benefits of 1 – 1.5 

dBA, and the IFC standards are still 
exceeded.  

13 R3 64.8 56.8 62.8 54.8 

14 R4 63.3 55.2 61.2 53.1 

15 R5 61.4 53.4 59.2 51.2 

16 
R12 62 53.9 54.9 46.8 

Noise barrier B6 is effective in 
reducing noise levels below, or very 

close to IFC standards.  

17 
R13 65.4 57.4 61.3 53.3 

Noise barrier B6 has less of an 
effect on this property.  

18 

R14 60.9 52.9 60.9 52.9 

Extending the height, and length to 
join with the tunnel portal, may 

make noise barrier B9 more 
effective.  

19 R15 65.9 57.8 63.1 55 Barrier R15 is not effective.  

20 R21 55.6 47.6 54.6 46.6 No barrier was modelled in this 
location. However, they are very 

close to the IFC standards.  
21 R22 57.2 49.2 54.9 46.9 

22 R23 69.4 61.4 61.8 53.8 There is a strong likelihood that 
these two properties will be 

expropriated due to their proximity 
to the bridge. However, the noise 

23 
R24 69.6 61.6 61.7 53.7 
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# 

Receptor 

New Road  
New Road with Noise 

Barrier 
Comment 

Day Night Day Night 

barrier does reduce noise levels 
significantly at this location.  

24 R25 64.6 56.5 57.2 49.1 Barrier B13 is very effective. Noise 
meets, or is very close to the IFC 

standards.  
25 R26 65 56.9 55.6 47.5 

26 R27 65.9 57.9 55.5 47.5 

27 R28 64 55.9 54 46 

28 R29 64.7 56.6 54.4 46.3 

29 R30 67.5 59.5 56.1 48 

30 R31 63.1 55.1 57.6 49.6 Barrier B15 is effective, but the 
noise values are still 3-4dBA above 

IFC standards.  
31 R32 63.5 55.5 58.7 50.6 

32 
R44 65.7 57.6 58.8 50.8 

Barrier B16 is effective, but the 
noise values are still 4-5dBA above 

IFC standards. 

33 R45 63.1 55 55 47 Barrier B16 is very effective. Noise 
limits are almost met.  34 R46 60.3 52.2 54.4 46.4 

35 R47 60.4 52.3 56.2 48.2 

36 
R50 63.2 55.1 58.4 50.4 

Barrier B16 is effective, but the 
noise values are still 3-5dBA above 

IFC standards. 

37 R51 60 52 54 45.9 Barrier B19 is effective. 

38 R52 61.3 53.2 54.7 46.7 

 
712. The table shows that only 8 of the remaining 45 receptors would see noise 
levels reduced to levels below IFC daytime and night time limits with the introduction 
of the noise barrier, although there would be many instances where noise is 
significantly reduced, or reduced very close to the IFC day time and night time limits 
with the introduction of the barrier.  
 

713. The following table then shows these same values compared with the 
modeled ambient to see if they are within the 3 dBA threshold. The table also shows 
a comparison with the modeled ambient in a future scenario (with the addition of 
3dBA). Green is compliance with IFC standards. 
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Table 98: New Road Noise Levels with Noise Barrier Compared with Modeled Ambient Noise 

 

Predicted Noise 
levels with Noise 
Barrier 

Difference 
Between Modelled 
Ambient and New 
Road with Noise 

Barrier 

Difference 
Between Modelled 

Ambient with a 
3dBA increase and 
the new road with 

noise barrier 

Comment 

  DAY NIGHT  DAY NIGHT  DAY NIGHT  

Receptor  
Lg  

dB(A) 
Ln  

dB(A) 
Lg  

dB(A) 
Ln  

dB(A) 
Lg  

dB(A) 
Ln  

dB(A) 

1 
L2 55.5 47.5 

7.2 2.6 4.2 -0.4 
Noise barrier B2 reduces daytime noise in line with IFC standards and night time 
noise in line with the 3dBA above ambient guideline.  

2 L5 53.9 45.9 3.9 -0.7 0.9 -3.7 Barrier B7 reduces noise below IFC daytime / night time noise limits.  

3 L10 56.5 48.5 2.2 -2.4 -0.8 -5.4 Barrier B7 reduces noise in line with the 3dBA above ambient guideline. 

4 L11 57.2 49.1 20 15.3 17 12.3 Barrier B7 reduces noise to within 3-4dBA of the IFC daytime / night time limits.  

5 L12 51.8 43.8 -7.2 -11.8 -10.2 -14.8 Barrier B8 reduces noise below IFC daytime / night time noise limits. 

6 L13 52.6 44.6 -5.7 -10.3 -8.7 -13.3 

7 L14 52.9 44.8 -3.2 -7.8 -6.2 -10.8 

8 L15 56.3 48.2 5.6 0.9 2.6 -2.1 Barrier B8 reduces noise to within 2-3dBA of the IFC daytime / night time limits. 

9 L19 59.2 51.1 3.9 -0.8 0.9 -3.8 Barrier B12 reduces noise in line with the 3dBA above ambient guideline for the 
night time period, but is 4dBA above the daytime ambient. 10 L20 59.9 51.8 4.6 -0.1 1.6 -3.1 

11 L21 60.4 52.4 6.2 1.7 3.2 -1.3 

12 R2 63.8 55.8 5 0.4 2 -2.6 Barrier B1 & B3 reduces noise in line with the 3dBA above ambient guideline for 
the night time period, but is 6dBA above the daytime ambient. 13 R3 62.8 54.8 5.6 1 2.6 -2 

14 R4 61.2 53.1 5.8 1.1 2.8 -1.9 

15 R5 59.2 51.2 5.8 1.2 2.8 -1.8 

16 R12 54.9 46.8 -3.9 -8.5 -6.9 -11.5 Barrier B6 reduces noise to within 2-3dBA of the IFC daytime / night time limits. 

17 
R13 61.3 53.3 

4.3 -0.3 1.3 -3.3 
Barrier B6 reduces noise in line with the 3dBA above ambient guideline for the 
night time period, but is 4dBA above the daytime ambient. 

18 R14 60.9 52.9 12.2 7.6 9.2 4.6 The noise levels at this receptor are well above IFC limits in all scenarios.  

19 
R15 63.1 55 

8.2 3.5 5.2 0.5 
Barrier B6 reduces noise in line with the 3dBA above ambient guideline for the 
night time period, but is 8dBA above the daytime ambient. 

20 R21 54.6 46.6 - - - - No noise barrier was modelled in this location. The results of the predictive model 
suggest that noise levels in this are very close to the IFC daytime and night time 
standards.  

21 R22 54.9 46.9 - - - - 
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Predicted Noise 
levels with Noise 
Barrier 

Difference 
Between Modelled 
Ambient and New 
Road with Noise 

Barrier 

Difference 
Between Modelled 

Ambient with a 
3dBA increase and 
the new road with 

noise barrier 

Comment 

  DAY NIGHT  DAY NIGHT  DAY NIGHT  

Receptor  
Lg  

dB(A) 
Ln  

dB(A) 
Lg  

dB(A) 
Ln  

dB(A) 
Lg  

dB(A) 
Ln  

dB(A) 

22 R23 61.8 53.8 3.1 -1.5 0.1 -4.5 Barrier B11 reduces noise in line with the 3dBA above ambient guideline. These 
properties are also considered for expropriation. 23 R24 61.7 53.7 1.9 -2.7 -1.1 -5.7 

24 R25 57.2 49.1 2.9 -1.7 -0.1 -4.7 Barrier B13 reduces noise in line with the 3dBA above ambient guideline. These 
properties are also considered for expropriation. 25 R26 55.6 47.5 -0.3 -5 -3.3 -8 

26 R27 55.5 47.5 -3.1 -7.6 -6.1 -10.6 

27 R28 54 46 -2.4 -7 -5.4 -10 Barrier B13 reduces noise in line with the 3dBA above ambient guideline. 

28 R29 54.4 46.3 -2.5 -7.1 -5.5 -10.1 

29 R30 56.1 48 -0.7 -5.4 -3.7 -8.4 

30 
R31 57.6 49.6 

5.3 0.7 2.3 -2.3 
Barrier B15 reduces noise in line with the 3dBA above ambient guideline for the 
night time period, but is 5dBA above the daytime ambient. 

31 
R32 58.7 50.6 

4.5 -0.1 1.5 -3.1 
Barrier B15 reduces noise in line with the 3dBA above ambient guideline for the 
night time period, but is 4dBA above the daytime ambient. 

32 R44 58.8 50.8 0.8 -3.7 -2.2 -6.7 Barrier B16 reduces noise in line with the 3dBA above ambient guideline. 

33 R45 55 47 -2.7 -7.3 -5.7 -10.3 Barrier B16 reduces noise in line with the 3dBA above ambient guideline. 

34 R46 54.4 46.4 1.6 -2.9 -1.4 -5.9 Barrier B16 reduces noise in line with the 3dBA above ambient guideline. 

35 R47 56.2 48.2 -3 -7.6 -6 -10.6 Barrier B13 reduces noise in line with the 3dBA above ambient guideline. 

36 
R50 58.4 50.4 

6.4 1.8 3.4 -1.2 
Barrier B19 reduces noise in line with the 3dBA above ambient guideline for the 
night time period, but is 6dBA above the daytime ambient. 

37 R51 54 45.9 2.4 -2.2 -0.6 -5.2 Barrier B19 reduces noise in line with the 3dBA above ambient guideline. 

38 
R52 54.7 46.7 

3.9 -0.7 0.9 -3.7 
Barrier B13 reduces noise in line with the 3dBA above ambient guideline for the 
night time and is below IFC daytime limits.  

 



 

 

 

837. The results show that 17 receptors out of the remaining 38 will still be above IFC standards 
for noise even with the implementation of the proposed noise barriers.  
 
Conclusions 
 
714. In the first instance, using the predictive and baseline models a number of receptors were 
found to be within 3dBA of the modeled ambient, and even in some cases below it. A number of 
receptors will also be expropriated in the Project area, further reducing the total amount of 
receptors affected. A noise barrier was then introduced to the predictive model. The barriers were 
effective at reducing the noise levels at a number of receptors to a level below IFC daytime and 
night time limits or within the IFC 3dBA above ambient guideline. The following noise barriers are 
therefore recommended: 
 

Table 99: Proposed Noise Barriers 

Barrier Length Height 

B1 390 4 

B2 130 4 

B3 50 4 

B4 160 4 

B5 150 4 

B6 380 4 

B7 490 4 

B8 250 4 

B9 130 4 

B10 230 4 

B11 770 4 

B12 200 4 

B13 550 4 

B14 620 4 

B15 250 4 

B16 1100 4 

B19 330 4 

Total 5,930  
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715. However, 17 receptors have been identified that will still be negatively impacted by higher 
noise levels. The following table lists these remaining receptors and by how much they exceed the 
IFC noise standards. The table also includes mitigation measures, in order of preference, that will 
be employed to reduce the noise levels to acceptable levels. Regarding noise proof windows, this 
only reduces noise levels inside the Property.  
 

Table 100: Remaining Affected Receptors and Proposed Mitigation / Further Actions 

 Level above IFC 
daytime / night time 
limit and / or 3 dBA 

above modelled 
ambient.  

Comment 

DAY NIGHT 

Receptor  
Lg  

dB(A) 
Ln  

dB(A) 

1 L11 2.2 4.1 1. Refined mitigation measures will be considered, they include: 
a. Redesign of the noise barrier B7. 
b. 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.24  

c. Laying of low-noise asphalt on the adjacent bridge 
BRI-2010. Low noise asphalt can reduce noise levels 
by 3 dBA.  

d. Introduction of a speed limit of 60 km/h in Khunevi. 
Speed restrictions could lover noise by 2-3 dBA. 

2. If by any of these measures noise levels for the house cannot 
be mitigated, 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.   

3. An alternate, is that the homeowner 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.  

2 L15 1.3 - 1. Refined mitigation measures will be considered, they include: 
a. Redesign of the noise barrier B8.  
b. Installing noise proof windows at the affected receptor. 
c. Laying of low-noise asphalt on the adjacent bridge RI-

2011.  
2. If by any of these measures noise levels for the house cannot 

be mitigated, 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.   

3. An alternate, is that the homeowner 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. 

3 L19 4.2 - 1. Refined mitigation measures will be considered, they include: 
a. Redesign of the noise barrier B12.  
b. Installing noise proof windows at the affected receptor. 
c. Laying of low-noise asphalt on the adjacent bridge RI-

2013.  
2. If by any of these measures noise levels for the houses cannot 

be mitigated, the owners of the houses will be given the option 
to relocate after selling their houses to the RD. Their properties 

4 L20 4.9 - 

5 L21 5.4 - 

                                                        
24 Based on German Standard DIN 4109. 
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 Level above IFC 
daytime / night time 
limit and / or 3 dBA 

above modelled 
ambient.  

Comment 

DAY NIGHT 

Receptor  
Lg  

dB(A) 
Ln  

dB(A) 

will be included in the LARP.   
3. An alternate, is that the homeowners despite the high noise 

may want to stay in their houses. In that case, a legally binding 
agreement will be executed between the RD and the receivers. 

6 R2 5.0 - 1. Refined mitigation measures will be considered, they include: 
a. Redesign of the noise barrier B1.  
b. Installing noise proof windows at the affected 

receptors. 
c. Introduction of a speed limit of 60 km/h in Khevi.  

2. If by any of these measures noise levels for the houses cannot 
be mitigated, the owners of the houses will be given the option 
to relocate after selling their houses to the RD. Their properties 
will be included in the LARP.   

3. An alternate, is that the homeowners despite the high noise 
may want to stay in their houses. In that case, a legally binding 
agreement will be executed between the RD and the receivers. 

7 R4 5.8 - 

8 R3 5.6 - 

9 R4 5.8 - 

10 R5 4.2 - 

11 R13 4.3 - 1. Refined mitigation measures will be considered, they include: 
a. Redesign of the noise barrier B6.  
b. Installing noise proof windows at the affected receptor. 
c. Laying of low-noise asphalt on the adjacent bridge 

BRI-2010.  
d. Introduction of a speed limit of 60 km/h in Khunevi.  

2. If by any of these measures noise levels for the house cannot 
be mitigated, 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.   

3. An alternate, is that the homeowners 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. 

12 R14 5.9 7.6 1. Refined mitigation measures will be considered, they include: 
a. Redesign of the noise barrier B9.  
b. Installing noise proof windows at the affected receptor. 

2. If by any of these measures noise levels for the house cannot 
be mitigated, 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.   

3. An alternate, is that the homeowner 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. 

13 R15 8.1 - 1. Refined mitigation measures will be considered, they include: 
a. Redesign of the noise barrier B10. 
b. Installing noise proof windows at the affected receptor. 
c. Laying of low-noise asphalt on the adjacent bridge 

BRI-2012. 
2. If by any of these measures noise levels for the house cannot 

be mitigated, 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.   

3. An alternate, is that the homeowner 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. 
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 Level above IFC 
daytime / night time 
limit and / or 3 dBA 

above modelled 
ambient.  

Comment 

DAY NIGHT 

Receptor  
Lg  

dB(A) 
Ln  

dB(A) 

14 R22 - 1.9 1. Refined mitigation measures will be considered, they include: 
a. Redesign of the noise barrier B11. 
b. Installing noise proof windows at the affected receptor. 

2. If by any of these measures noise levels for the house cannot 
be mitigated, 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.   

3. An alternate, is that the homeowner 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. 

15 R31 2.6 - 1. Refined mitigation measures will be considered, they include: 
a. Redesign of the noise barrier B15. 
b. Installing noise proof windows at the affected 

receptors. 
2. If by any of these measures noise levels for the houses cannot 

be mitigated, the owners of the houses will be given the option 
to relocate after selling their houses to the RD. Their properties 
will be included in the LARP.   

3. An alternate, is that the homeowners despite the high noise 
may want to stay in their houses. In that case, a legally binding 
agreement will be executed between the RD and the receivers. 

16 R32 3.7 - 

17 R50 3.4 - 1. Refined mitigation measures will be considered, they include: 
a. Refined mitigation, including redesign of the noise 

barrier B19. 
b. Installing noise proof windows at the affected receptor. 

2. If by any of these measures noise levels for the house cannot 
be mitigated, 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.   

3. An alternate, is that the homeowner 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. 

 
716. It is also worth noting that the values of the noise proof windows are guaranteed, whereas 
the low noise asphalt performance will deteriorate over a 3-4 years and require regular 
maintenance to be effective.  
 
717. It is also noted that if traffic volumes continue to grow at their current rapid rates on the E-
60, the ambient noise levels in 2034 in the ‘do nothing’ scenario would likely be significantly higher 
than they are today. The tables above included a short analysis of this scenario, including a 
conservative 3dBA increase in noise. It can be seen that in most instances the predicted noise on 
the new road would actually have a lower impact than the existing road in 2034. Accordingly, in the 
long term the new road will have a lower impact in terms of noise than the exiting road would in the 
‘no nothing’ scenario.  
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Residual Impact Significance 
 

VIBRATION 
 
Construction Phase – MINOR 
 
Despite the fact that comprehensive mitigation measures have been set to manage construction 
vibration there may still be instances where construction works may result in unanticipated 
vibration. 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.  
 
Operational Phase – NONE 
 
No residual impacts from vibration are anticipated. 
 

NOISE 
 
Construction Phase – MINOR 
 
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.  
 
Operational Phase – MEDIUM/HIGH 
 
Residual impacts to a number of receptors will remain even after the construction of the noise 
barriers listed above. Several options have been provided that should be followed up in order to 
mitigate the impacts to the identified receptors. In this first instance this involves refined mitigation 
measures, including redesign of several noise barriers, including their height, and potential 
location. Other refined mitigation options include the use of noise proof windows, low noise 
asphalt on the identified bridges and speed limits in Khevi and Khunevi. If these refined measures 
still cannot meet the IFC standards two remaining options will be left, firstly relocation of the home 
owner, or signing of legally binding agreements stating the owners want to stay in their homes 
despite the potentially high noise levels. Residual impacts will then only remain if the measure 
outlined above are not implemented.  
 

G.9  Induced and Cumulative Impacts 
 

718. As noted above, induced impacts are not anticipated to be significant in this 12km section of 
road. The cumulative impacts of the Project relate mainly to the combined effect of F2, F3 and F4 
which will be constructed more or less simultaneously. It is also noted that construction will soon 
begin on Section F1 (Rikoti Tunnel to Khevi) and has already started on Section F0 (before Rikoti 
Tunnel).  
 
719. The key cumulative impacts identified are:  
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(i) Construction Traffic – Most construction vehicles will be operating within their 
specific section (and even the Contractors individual ‘Lot’), however, there will also 
be numerous daily vehicle movements across all three sections for the delivery of 
materials and the movement of spoil material to Kutaisi bypass. These combined 
vehicle movements will have impacts to noise and air quality along the road, in 
addition to the potential safety aspects that come with the movement of as many as 
1,000 construction vehicles per day along the combined F2, F3 and F4 section. This 
is especially significant around Zestaphoni as vehicles delivering spoil to Kutaisi 
from the project areas will need to pass directly through the town on the existing 
road, which is already overloaded during the summer period and during peak hours 
in the morning and evening.  

(ii) Construction Camps – There are, potentially six construction ‘Lots’ for the all three 
sections. This means that there could be six different contractors as well as at least 
three supervision engineers. Each one will need their own construction camps and 
offices. As noted above, the valley is rather constrained in terms of land availability 
and six construction camps could place a strain on the local population and the 
ecology of the area.  

 
720. The mitigation measures proposed are as follows: 

(i) Construction Traffic – The RD shall coordinate with the Contractors and supervision 
engineers of all Lots to ensure that traffic management plans are aligned and to 
coordinate traffic movements through urban areas, specifically Zestaphoni. Ideally, 
the RD should consider one supervision engineer in order to help coordinate 
Contractors activities.  

(ii) Construction Camps – Efforts should be made by the RD to coordinate with all 
Contractors to ensure that facilities and camps are located along the alignment in 
such a way to minimize impacts to local communities and biodiversity. That means, 
for example, avoiding placing multiple camps close to villages and sharing of 
resources, such as asphalt plants and concrete batching plants.  

 

Residual Impact Significance 
 
Construction Phase – MINOR 
 
Successful coordination of the Contractors traffic management plans and siting of construction 
camps should mitigate the cumulative impacts. However, strong oversight from the RD and their 
environmental specialists to ensure that the coordination between Contractors is achieved.  
 
Operational Phase – None anticipated 
 

 

G.10  Compliance Impacts 
 
721. 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 EIA for the spoil disposal area, could 
delay the works schedule.  
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H.  Environmental Management Plans and Institutional 
Requirements 
 

H.1 Introduction 
 
722. The EMP herewith provides the overall Project environmental management framework. It 
provides summary information of the types of impacts, which are described in detail in Section F. It 
also provides detailed information about the required mitigation and monitoring measures, their 
implementation arrangements reporting requirements. In addition, the approximate costs of the 
EMP are outlined. 

H.2 Environmental Management Plan  
 
723. Table 101, Table 102 and Table 103 provides the environmental mitigation and 
observational monitoring for the Project during the pre-construction, construction and operational 
phases of the Project respectively.  

H.3 Instrumental Monitoring Plan  
 
724. Regular monitoring of air quality, water quality and noise levels against Georgian and IFC 
standards shall be carried out throughout the construction and commissioning periods. The party 
responsible for monitoring will be the Engineer who will report the results monthly to the RD. The 
reports shall clearly indicate the monitoring dates, times, locations, weather conditions, types of 
equipment used and calibration information.  
 
725. Table 104 provides the monitoring actions required during the construction phase of the 
Project.   
 



 

 

 

 
Table 101: Environmental Management Plan -  Detailed Design / Pre-construction Phase   

 
Subject 

Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

Air Quality Construction impacts  Preparation of an Air Quality 

Plan (AQP) which shall 

include the locations of haul 

routes and the items 

specified under Section 

G.5.1 of this EIA. 

• Contractor to prepare 
AQP 

Engineer to review and 

approve AQP. 

N/A 

 Air quality impacts from 

stationary sources 

• Locations for concrete 
batching plants require 
approval from the 
Engineer and MoEPA 
and all necessary 
permits.  

• All of the above facilities 
will also have the 
appropriate GoG permits 
and licenses.  

No batching plant shall be 

located within 500 meters of 

any urban area or sensitive 

receptor. 

• Contractor to select 
sites. 

Engineer and MoEPA to 

approve sites. 

N/A 

Climate Change Impacts to Bridges and 

Surface Water Management 

Structures 

Ensure the items outlined in 

Table G-14: Climate 

Change Recommendations 

and Responses are included 

in the "Recommendation for 

the management of the 

highway" document. 

Detailed Design Consultant 

 

N/A 

Soils Loss of Agricultural Soils Before the commencement of 
the construction works of the 
Project at any road, the RD 
must prepare the Land 
Acquisition and Resettlement 
Plan (the LARP), obtain the 
approval of ADB and then 
implement the plan and 
acquire the land. 

• RD to prepare the LARP. 

• ADB to approve the 
LARP. 

RD to implement the Plan.  

N/A 
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Subject 
Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

 

 Soil Erosion Measures to control erosion 
will be outlined in the 
Contractors Clearance, Re-
vegetation and Restoration 

Management Plan. 

 

• Contractor to prepare 
plan. 

Engineer to review and 

approve plan.  

N/A 

 Spills and Leaks of Liquids Develop a spills response 

plan, including a spill log for 

all spills over 1 liter.  

• Contractor to prepare 
plan.  

Engineer to review and 

approve plan. 

 

Hydrology Bridge Construction Preparation of a Bridge 

Construction Plan prior to the 

starting of works at any 

bridge construction site. The 

Plan shall include items 

relating to the construction 

schedule, construction 

techniques, work areas, 

equipment use, siting of 

hazardous liquids and waste 

materials, provision of coffer 

dams, fish spawning periods, 

results of any other fauna 

surveys, e.g. for otters, 

procedures for fueling of 

vehicles, sediment 

management, methods to 

reduce turbidity, OHS 

measures, etc. The Plan shall 

also contain a specific Spill 

Response Procedure relating 

to the management and clear 

up of spills in these areas.  

• Contractor to prepare the 
Plan.  

• Engineer to review and 
approve plan.  

 

N/A 



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

 

 

 

387

 

Subject 
Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

  • All new bridges shall be 
designed for the life 
expectancy of 100 years.  

• A design discharge of 
100 years return period 
is considered for bridges. 

• Bridge designs will 
ensure that drainage 
from bridge decks over 
50 meters does not 
discharge directly to the 
watercourses beneath 
the bridges. 

• The bridge run-off waters 
shall lead to an 
interceptor tank, or filter 
pond adjacent to the 
bridge in order to trap oil 
and grease run-off and 
prevent pollution of 
surface water courses.  

• The bridges shall be 
designed with dry paths 
under the bridge on 
either side of the 
streams to facilitate 
movements of people, 
livestock and wildlife. 

The bridge design and layout 

must be aesthetically 

pleasing and in harmony with 

the existing environment. 

• Detailed Design  
Consultant 

• Engineer to review 
design documents prior 
to the start of 
construction. 

 

N/A 

  Confirm the fish 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. Figure 80: 

• Contractor to consult 
with MoEPA regarding 
fish spawning periods. 

Contractor to inform Engineer 

of any periods of construction 

restriction based on the 

N/A 
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Subject 
Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

Active Spawning Periods 

indicates this period is May to 

July. 

consultations with MoEPA. 

 Culverts A design discharge of 50 

years return period is 

considered for culverts. 

• DD Consultants 
Engineer to review design 

documents prior to the start 

of construction. 

N/A 

 Drainage Include the use of oil 

separators within the road 

drainage system to capture 

any spills of oil / fuel and also 

to filter hydrocarbon run-off 

from the road in general.  

DD Consultants  

 Tunneling  Contractor shall develop a 

ground water management 

plan for each tunnel under 

which shall be submitted for 

approval by the Engineer at 

least four weeks prior to the 

start of tunnelling works. 

• Contractor to prepare 
plan. 

Engineer to review and 

approve plan.  

N/A 

 Siting of facilities • No construction camp, 
permanent or temporary, 
shall be located within 
500 meters of any river, 
or irrigation channel (not 
including drainage 
channels) including the 
Dzirula, Rikotula and 
Dumala rivers. 

• Contractor to prepare 
Camp Management Plan 
including the hydrology 
management measures 
outlined in Section G.7.4 
of this EIA.  

• Contractor to select 
sites. 

• Engineer and MoEPA to 
approve sites. 

• Contractor to prepare 
plans. 

Engineer to approve plans 

prior to the start of 

construction.  

N/A 
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Subject 
Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

 

Flora & Fauna Land clearance • The Contractor shall 
prepare a Clearance, 
Re-vegetation and 
Restoration 

Management Plan for 

prior approval by the 
Engineer. The Clearance 
Plan shall be followed 
strictly by the contractor. 
Areas to be cleared 
should be minimized as 
much as possible. 

• As part of this plan 
prepare an action plan 
for the restoration of 
habitat that will be 
cleared prior to the start 
of construction. The plan 
shall be prepared by 
qualified biodiversity 
specialists.  

• The plan shall include 
restoration of the existing 
site, re-planting of the 
spoil disposal site and 
re-planting at any other 
locations requested by 
MoEPA.  

• The total area to be 
restored / re-planted 
shall be 33 hectares as 
per Table 74: Habitat to 
be Restored, Reinstated 
or Replanted.  

• 120,000 seedlings (2-3 
y/o), 20,000 seedlings 
(5-6 y/o) and 200 GEO 
Red-list seedlings (5-6 

• Contractor to prepare 
and implement Plan. 

• Biodiversity specialists to 
prepare habitat 
restoration plan. 

• Contractor to consult 
with MoEPA regarding 
habitat restoration 
locations. 

• Engineer to review and 
approve plan. 

Contractor to survey trees for 

vulnerable species.  

N/A 
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Subject 
Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

y/o) shall be replanted to 
achieve no net loss of 
habitat.  

• Prior to the 
commencement of works 
the Contractor shall 
stake the boundary of 
the entire site, including 
intersections and areas 
under bridges. The 
Contractor will then 
undertake a survey of all 
trees within 5 meters of 
the boundary of the 
staked site and identify if 
any Georgian red-list 
species are located 
within this zone. This 
survey will form part of 
the Contractors 
Clearance, Re-
vegetation and 
Restoration 

Management Plan. 

All temporary construction 

facilities should be located on 

already heavily disturbed 

ground where secondary 

forest growth has not yet 

become well-established. 

 Tree cutting The LARP shall contain the 

compensation methods and 

payments for loss of trees on 

private land. 

• RD to prepare the LARP. 

• ADB to approve the 
RAP. 

RD to implement the Plan.  

N/A 

 State Forest Fund Prior to cutting trees in the 
identified State Forest Fund 
areas, it is required to obtain 
permit (Decree of the 

• RD to obtain permit and 
submit to Engineer for 
review.  

• Engineer to review 

N/A 
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Subject 
Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

Government of Georgia on 
the "exclusion of certain 
areas from the State Forest 
Fund”), also known as 
‘delisting’ the trees from the 
State Forest Fund and for 
compensation payments to 
be made.  

 

permit. 
RD to make compensation 

payments.  

 Impacts to Protected Areas No haul route will pass 
through a protected area.  

 

• Contractor to implement 
mitigation. 

Engineer to approve Traffic 

Management Plans. 

N/A 

Fauna Impacts to Otter habitat Prior to the start of 

construction in river beds, or 

close to river embankments 

(within 10 meters), the 

Contractor shall undertake a 

site survey (using a local 

ecologist) to ensure that 

there are no otter holts in 

these areas. If holts are 

found in these areas the 

Contractor will prepare a 

method statement for the 

management of these areas 

which will be sent to the 

Engineer for review and 

approval. 

• Contractor to perform 
site surveys with 
qualified specialists.  

• Contractor to prepare 
method statements for 
any affected areas. 

Engineer to review and 

approve method statements.  

N/A 

 General impacts to fauna Prior to the clearing of 

vegetation at any site (and 

prior to works in in existing 

tunnels and at bridge sites) 

the Contractor will undertake 

site surveys of the area to be 

Contractor to undertake site 

surveys using qualified 

specialists.  

N/A 
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Subject 

Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

cleared using national 

biodiversity specialists. 

Land Use Loss of land and Property Before the commencement of 

the construction works of the 

Project at any road, the RD 

must prepare the Land 

Acquisition and Resettlement 

Plan (the LARP), obtain the 

approval of ADB and then 

implement the plan and 

acquire the land. 

• RD to prepare the RAP. 

• ADB to approve the 
RAP. 

RD to implement the Plan.  

N/A 

Transportation and Utilities Damage to roads Prior to the commencement 
of works a road condition 
survey will be undertaken to 
record the condition of 
access roads to asphalt 
plants, camps, etc.  

 

• Engineer to complete 
road condition survey. 

Contractor to review and 

agree to the findings of the 

road condition survey. 

N/A 

 Traffic management Preparation of a traffic 

management plan as part of 

the SEMP. Special attention 

should be given in the TMP 

to the Public School of 

Verkvichchala, Public school 

of village Vashlevi and the 

Khunevi School, including 

speed restrictions for 

construction traffic outside 

the schools (50 kph). Drivers 

operating in these areas will 

be given specific instruction 

and toolbox training sessions 

reminding them not to exceed 

this speed limit in these 

areas. In addition, School 

• Contractor to prepare 
plan. 

Engineer to review and 

approve plan.  

N/A 
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Subject 

Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

Safety Sessions will be 

completed by the Contractors 

H&S team and community 

liaison on 6-month basis 

throughout construction and 

an initial session prior to start 

of works to provide road 

safety awareness to children. 

During these sessions the 

school children shall also be 

provided with reflective 

badges to fit to clothing or 

school bags.  

Construction Camps Selection of Construction 

Camp Site 

• Screening of camp site 
location to determine 
significant environmental 
and social impacts 
during site selection.  

• Preparation of a 
Construction Camp Site 
Plan.  

• Preparation of a Spills 
Response Plan. 

• Construction camps shall 
not be located within one 
kilometer of an urban 
area and at least 50 
meters from any surface 
water course and not 
within 2 kilometers of a 
protected area. 

Coordinate all construction 

camp activities with 

neighboring land uses. 

• Contractor to screen site 
and provide screening 
report to the Engineer 
and RD. 

• Engineer and RD to 
approve camp locations. 

• Engineer to review & 
approve Plans. 

 

N/A 

Occupational Health and 

Safety 

Worker Health and Safety • Prepare an Occupational 
Health and Safety Plan 
(OHS Plan), including 
the items specified by 

• Contractor to prepare 
OHS Plan. 

• Contractor to provide 

N/A 
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Subject 

Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

Section G.8.3 of this 
EIA. 

• Ensure that sub-
contractors are provided 
with copies of the SEMP 
and that they adhere to 
the content of the SEMP.  

 

copies of the SEMP to 
sub-contractors prior to 
their access to the site.  

Engineer to review and 

approve OHS Plan. 

 Traffic Safety  Submit a Traffic Management 

Plan (TMP) to local traffic 

authorities prior to 

mobilization. 

• Contractor to prepare 
TMP. 

Engineer to approve TMP.  

N/A 

 

Emergency Response Fires, explosions, 

earthquake, etc.  

Preparation of an Emergency 

Response Plan (ERP).  
• Contractor to prepare 

ERP 
Engineer to review and 

approve ERP. 

N/A 

Waste Management Management of waste 

materials 

• Preparation of a waste 
management plan, 
including measures to 
re-use and recycle 
wastes and measures to 
dispose of hazardous 
waste. 

Preparation of a construction 

camp management plan to 

manage liquid wastes.  

• Contractor to prepare 
Plans 

Engineer to review and 

approve Plans. 

N/A 

 Tunnel and Embankment 

Spoil 
• Assessment of the spoil 

disposal locations using 
the format specified in 
Appendix O. 

• Agreements with MoEPA 
and Municipality for the 
spoil locations. 

• Preparation of an EIA for 
the spoil disposal site.  

Preparation of a Spoil Re-use 

• Contractor to prepare 
spoil assessment. 

• Contractor to coordinate 
with MoEPA and 
Municipality 

• Contractor to prepare 
EIA. 

• MoEPA to approve EIA.  

• Contractor to prepare 
plan. 

N/A 
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Subject 
Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

and Disposal Plan according 

to Section G.7.3. 

RD and Engineer to review 

and approve the plan.  

PCR Chance Finds The Contractor shall prepare 

a chance find procedure in 

line with the requirements of 

the GoG. Appendix E 

provides a sample procedure.  

• Contractor to prepare 
Plans 

Engineer to review and 

approve Plans. 

N/A 

Noise Elevated noise levels Redefined mitigation 

according to Table 100.  

RD.  N/A 

Vibration Construction vibration The Contractor will develop a 
detailed Tunnel Blasting Plan 
(TBP) as part of the overall 
construction schedule. The 
plan shall include surveys of 
potentially affected properties 
provided by the Engineer.  
 
The surveys will cover the 
following aspects:  

• Overall condition of the 
structures, both exterior 

and interior.   

• Documentation of 
defects observed in the 
structure using digital 
imagery along with 
notes, measurements 

and sketches.   

• Documentation of pre-
existing cracks using 
digital imagery along 
with notes, 
measurements and 

sketches.    Where 

cracks are identified in a 
building tape shall put 
across them so that if the 

• Contractor to prepare 
Plans 

• Engineer to review and 
approve Plans. 

• Engineer to undertake 
surveys. 

 

N/A 
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Subject 
Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

crack widens the tape 
will snap. The tape can 
be stamped and a date 
put on so it cannot be 
tampered with. 

• The findings of the 
survey shall be agreed 
upon by the property 
owner who shall be in 
attendance during the 
survey and will sign 
official documentation 
agreeing to the findings 
of the survey. 

 

SEMP Requirement Preparation of SEMP Prepare SEMP. 

 

• Contractor to prepare 
SEMP. 

Engineer to review and 

approve SEMP. 

N/A 

 Incorporation of Items into 

Bid Documents 

A specific environmental and 

social section shall be 

included within the main Bid 

Documents indicating that the 

Contractor shall be 

responsible for conforming 

with the requirements of this 

EMP.  

RD to ensure EMP is 

included within Bid 

Documents. 

N/A 

Project Awareness Stakeholder Awareness Prior to start of site works 
residents, business 
representatives in the project 
area, local authorities and 
other stakeholders, including 
NGOs, who are likely to be 
affected by the project or are 
interested in the project) shall 
be informed on the 
construction schedule and 

RD to undertake public 

meetings.  

N/A 
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Subject 
Potential Impact / Issue 

Mitigation Measure 
 

 

Responsibilities Monitoring 

activities, potential 
environmental impacts and 
mitigation measures through 
public meetings at each 
affected community.  

 

 GRM Prior to start of site works, 
the Contractor shall: 

• Communicate the GRM to 
communities in the project 
impact zone. 

• Set-up and publicize a 24-
hour hotline for 
complaints. 

• Ensure that names and 
contact numbers of 
representatives of GRCE 
and the Contractor are 
placed on the notice 
boards outside the 
construction site. 

 

Contractor  N/A 

 

Table 102: Environmental Management Plan - Construction Phase 

Subject 
Potential Impact 

/ Issue 
Mitigation Measure Responsibilities Monitoring 

Monitoring  
Responsibility 

& Schedule 

Air Quality Open burning of 
waste materials 

No burning of debris or other materials will occur at any camp 
or construction site. 

Contractor to 
implement mitigation. 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 

 Rock-crushing 
plant 

• 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. 

• Contractor to 
implement 
mitigation. 

• Engineer to 
routinely monitor 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 
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Subject 
Potential Impact 

/ Issue 
Mitigation Measure Responsibilities Monitoring 

Monitoring  
Responsibility 

& Schedule 

• 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. 

Contractors 
activities. 

 Exhaust 
emissions from 
the operation of 
construction 
machinery 

• No furnaces, boilers or other similar plant or equipment 
using any fuel that may produce air pollutants will be 
installed without prior written consent of the Engineer.  

• Construction equipment will be maintained to a good 
standard and fitted with pollution control devices regularly 
monitored by the Contractor and Engineer. 

• Contractor to 
implement 
mitigation. 

Engineer to routinely 
monitor Contractors 
activities. 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 

 Emissions from 
Construction 
vehicles. 

• 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 EM 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. 

• Contractor to 
implement 
mitigation. 

• Engineer to 
routinely monitor 
Contractors 
activities including 
vehicle 
maintenance 
records. 

Engineers 
NES  

• Daily site 
inspections, 
throughout 
construction 
period. 

• Annual 
inspection 
of vehicle 
maintenanc
e records.  

 Fugitive 
emissions.  

• 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 3 times a day: in 
the morning, at noon, and in the afternoon during dry 
weather with temperatures of over 25C, 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.  

• Contractor to 
implement 
mitigation. 

• Engineer to 
routinely monitor 
Contractors 
activities. 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 

Soils Erosion 
and Soil 
Contamination 

Contamination of 
Soils 

• All fuel and chemical storage will be sited on an impervious 
base within a bund and secured by fencing.  

• The storage area will be located away from any 
watercourse or wetlands.  

• The base and bund walls will be impermeable and of 

• Contractor to 
implement 
mitigation. 

• Engineer to review 
and approve 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 
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Subject 
Potential Impact 

/ Issue 
Mitigation Measure Responsibilities Monitoring 

Monitoring  
Responsibility 

& Schedule 

sufficient capacity to contain 110% of the volume of tank 
(or one tank if more than one tank is located in the bund). 

• The construction camp maintenance yard will be 
constructed on impervious hardstanding with adequate 
drainage to collect spills (including oil interceptor tanks), 
there will be no vehicle maintenance activities on open 
ground. 

• Filling and refueling will be strictly controlled and subject to 
formal procedures.  

• Drip pans will be placed under all filling and fueling areas. 
Waste oils will be stored and disposed of by a licensed 
contractor. 

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

• The contents of any tank or drum will be clearly marked. 
Measures will be taken to ensure that no contaminated 
discharges enter any soils. 

• No bitumen drums or containers, full or used, will be stored 
on open ground. They will only be stored on impervious 
hardstanding. 

• Areas using bitumen will be constructed on impervious 
hardstanding to prevent seepage of oils into the soils. 

• No bitumen drums or containers, full or used, will be stored 
on open ground. They will only be stored on impervious 
hard standing. 

• Areas using bitumen will be constructed on impervious 
hard standing to prevent seepage of oils into the soils.  

bunding prior to 
the start of 
construction.  

• Engineer to review 
and approve 
vehicle fueling 
area prior to the 
start of 
construction.  

 

 Loss of topsoil • Locate topsoil stockpiles outside drainage lines and protect 
stockpiles from erosion. 

• Construct diversion channels and silt fences around the 
topsoil stockpiles to prevent erosion and loss of topsoil. 

• Rip ground surface prior to the spreading of topsoil. 

• Remove unwanted materials from topsoil such as roots of 
trees, rubble and waste etc.  

• Specifically regarding soil compaction, the Contractor will 
confine operation of heavy equipment within the RoW, as 
much as possible, to avoid soil compaction and damage to 
privately owned land.  

• If in case private lands are disturbed, the contractor should 
promptly inform the owner and agree on the ways to 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 
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Subject 
Potential Impact 

/ Issue 
Mitigation Measure Responsibilities Monitoring 

Monitoring  
Responsibility 

& Schedule 

remedy the situation. 

 Soil Erosion 
 

• Material that is less susceptible to erosion will be selected 
for placement around bridges and culverts. 

• Re-vegetation of exposed areas including; (i) selection of 
fast growing and grazing resistant species of local flora; (ii) 
immediate re-vegetation of all slopes and embankments if 
not covered with gabion baskets; (iii) placement of fiber 
mats to encourage vegetation growth. 

• The Engineer and the Contractor will both be responsible 
for ensuring that embankments are monitored continuously 
during construction for signs of erosion. 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 

Hydrology Ground and 
surface water 
pollution. 

• Implementation of the specific mitigation measures outlined 
under Construction Camps, below and Soil 
Contamination above.  

• Provide portable toilet facilities for workers at road work 
sites.  

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 

 Groundwater 
depletion 

• Routine monitoring of groundwater levels in groundwater 
wells in the Project area will be undertaken on a weekly 
basis by the Contractor within the vicinity of each tunnel he 
is excavating, in line with his groundwater management 
plan. The monitoring shall continue for a two month period 
after the tunnel is sealed. If drawdown levels in wells are 
significant the Contractor will provide a temporary source of 
potable water to the affected persons until the groundwater 
levels are recharged. 

• Monitoring shall continue for a two month period after the 
completion of the tunnels. If the wells fail to re-charge, new 
boreholes will be constructed for affected persons.  

Contractor to 
implement mitigation 

Engineers 
NES 

Weekly review 
of groundwater 
monitoring 
reports.  
 

 Bridges The Contractor will: 

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

• Perform dewatering and cleaning of cofferdams to prevent 
siltation by pumping from cofferdams to a settling basin or 
a containment unit. 

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

Contractor to consult 
with MoEPA and 
provide copies of 
letters confirming 
construction periods to 
the Engineer.  

Engineers 
NES 

Routine 
monitoring of 
bridge works to 
ensure they are 
in compliance 
with MoEPA 
guidelines.  
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Subject 
Potential Impact 

/ Issue 
Mitigation Measure Responsibilities Monitoring 

Monitoring  
Responsibility 

& Schedule 

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.  

• During piling works ensure that pumped water is filtered 
through a silt trap before being discharged to the river. 

• In addition, the Contractor, through his Environmental 
Manager, will be responsible for consulting with MoEPA to 
establish the fish 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.   

 Drainage and 
Flooding 

• During the construction phase the Contractor will be 
required to construct, maintain, remove and reinstate as 
necessary temporary drainage works and take all other 
precautions necessary for the avoidance of damage to 
properties and land by flooding and silt washed down from 
the works.  

• Arrange with the village representatives those works which 
might interfere with the flow of irrigation waters to be 
carried out at such times as will cause the least 
disturbance to irrigation operations. 

• Should any operation being performed by the Contractor 
interrupt existing irrigation facilities, the Contractors will 
restore the irrigation appurtenances to their original 

Contractor to 
implement mitigation. 
 
 

Engineers 
NES  

Monitor 
drainage 
channels on a 
weekly basis. 
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Subject 
Potential Impact 

/ Issue 
Mitigation Measure Responsibilities Monitoring 

Monitoring  
Responsibility 

& Schedule 

working conditions within 24 hours of being notified of the 
interruption.  

• The Contractor will also be responsible for ensuring that no 
construction materials or construction waste block existing 
drainage channels within the Project corridor.  

 Dewatering of 
tunnels 

The Contractor will pass all drainage water from the tunnel 
through a settlement tank. Weekly monitoring of the water 
quality from the tank will be undertaken by the Contractor to 
assess for any pollution. If the drainage water meets drinking 
water standards it can be considered for re-use in any 
potentially depleted wells during the construction phase. 

• Contractor to 
implement 
mitigation. 

• Engineer to review 
and approve 
settlement tank 
locations and 
designs.  

 
 

Engineers 
NES  

• Review of 
weekly 
water 
monitoring 
results.  

 
Weekly 
inspection of 
settlement 
tanks.  

 Water Supply & 
Discharge 

Only legally permitted water resources shall be used for 
technical water supply, including rivers. All permits and licenses 
for water supply and discharge will be obtained prior to use.  

• Contractor to 
implement 
mitigation. 

• Engineer to review 
all water extraction 
/ discharge 
permits. 

 

Engineers 
NES  

• Weekly 
inspections, 
throughout 
construction 
period. 

Annual review of 
permits. 

Flora  Tree cutting  • Trees cleared from private land plots will be compensated 
in accordance with the Land Acquisition and Resettlement 
Plan (LARP).  

• Tree cutting shall not occur during bird nesting seasons 
(End of March - May) 

GoG to implement the 
LARP. 

According to 
the LARP 

According to the 
LARP 

 State Forest Fund • The Contractor will be provided with plans indicating the 
areas of State Forest Fund. 

• Tree-cutting works in the State Forest Fund areas shall be 
implemented under the supervision of specialists of the 
National Forestry Agency. 

• Contractor to remove the trees to a location specified by 
the National Forest Agency. 

• RD  to provide 
plans to 
Contractor. 

• Contractor to 
undertake tree 
cutting. 

• Contractor to 
remove trees.  

 

National 
Forestry 
Agency 

None 

 Habitat 
Restoration  

• Follow the action plan for habitat restoration prepared prior 
to construction.  

• Plant maintenance will be carried out for at least two years.  

• Monthly monitoring of the re-planted areas and report on 

• Contractor to 
implement action 
plan 

• Contractor to 

• Engineer 
to monitor 
success 
rate (NFA 

Monthly 
monitoring of 
success rate.  
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Subject 
Potential Impact 

/ Issue 
Mitigation Measure Responsibilities Monitoring 

Monitoring  
Responsibility 

& Schedule 

the success rate of the re-planted trees, which should be 
above 80%.  

• If the success rate falls below 80% re-plant on a 1:1 basis 
to compensate for losses. 

purchase, plant 
and maintain the 
seedlings. 

• Contractor to plant 
additional 
seedlings if 
success rate not 
met.  

to 
determine 
success 
rate 
criteria). 

 

 Protection of 
Vulnerable 
Species 

The Contractor will place protective wood fencing around the 
any Georgian red-list species identified within 5 meters of the 
site boundary in the pre-construction survey in order to protect 
the tree during construction works, including its root zones. 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 

 Vegetation 
clearance 

• No chemicals shall be used to clear vegetation.  
 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 

Fauna Otters • Implement method statements for otter protection.  

• If live otters are encountered Contractor is to cease work 
and contact the ecologist who will then liaise with the 
appropriate regulatory officers to discuss the encounter 
and how best to proceed from that point. 

• Ensure the measures outlined in Table 75 are followed.  

Contractor to 
implement mitigation. 
 

Engineers 
NES 

Review of 
method 
statements. 
 
Daily 
inspections of 
Contractors 
works at the 
bridge sites.   

 Other IUCN / 
GRL species 

• Ensure the measures outlined in Table 75 are followed.  
 

Contractor to 
implement mitigation. 
 

Engineers 
NES 

Daily site 
inspections, 
throughout 
construction 
period. 

 Bats, Birds and 
Other non special 
status fauna.  

• Ensure mitigation measures outlined in Section G.6.1 
Flora and Fauna are followed If bats and other fauna are 
found during pre-construction site surveys.  

• Ensure the measures outlined in Table 76 are followed.  
 

Contractor to 
implement mitigation. 
 

Engineers 
NES 

Daily site 
inspections, 
throughout 
construction 
period. 

 Poaching • Poaching of wildlife shall be strictly prohibited. 

• The Contractor will be responsible for providing training 
sessions to his workers relating to environmental protection 
(including the ban on poaching). 

Contractor to 
implement mitigation. 
 

N/A  N/A 
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Subject 
Potential Impact 

/ Issue 
Mitigation Measure Responsibilities Monitoring 

Monitoring  
Responsibility 

& Schedule 

 

Waste 
Management 
and Spoil 

Recycling and re-
use 

• Where possible, surplus materials will be reused or 
recycled. 

• Used oil and grease shall be removed from site and sold to 
an approved used oil recycling company. 

Contractor to 
implement mitigation. 

Engineers 
NES 

Monthly review 
of waste 
manifests to 
determine if 
wastes are 
being recycled.  

 General Spoil 
Management 

• Follow the Spoil Disposal Plan prepared for the Project, 
including restoration of the site according to the plan.  

• Under no circumstances shall the Contractor dump excess 
materials on private lands. 

• Excess spoil shall not be dumped or pushed into any river 
at any location. 

• Spoil re-use and disposal haul routes shall be included 
within the traffic management plan. 

• The Contractor will be responsible for upgrading and 
maintenance of any locals roads used for the transport of 
spoil materials. 

• Transport of spoil material from tunnels on local roads shall 
be prohibited between 10pm and 6am.  

• Routine spraying of haul routes during dry periods.  

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 

 Inert Solid & 
Liquid waste 

• Provide refuse containers at each worksite. 

• Maintain all construction sites in a cleaner, tidy and safe 
condition. 

• Waste storage containers shall be covered, tip-proof, 
weatherproof and scavenger proof. 

• Train and instruct all personnel in waste management 
practices and procedures. 

• Collect and transport non-hazardous wastes to all 
approved disposal sites.  

• Keep copies of waste manifests on site. 

• Keep a record of waste on-site and waste removed.  

• Contractor to 
implement 
mitigation and 
conduct training.  

• Engineer to 
approve any waste 
disposal site. 

 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 
Regular review 
of Contractors 
training  
sessions.  

 Asphalt and 
Concrete 

• Waste asphalt will be recycled where possible for base 
material and shoulder material.  

• Unused or rejected tar or bituminous products shall be 
returned to the supplier’s production plant. 

• Waste concrete shall be crushed and re-used as fill 
material, or base material where possible.  

• Under no circumstances should concrete mixers be 
washed out onto open ground at construction sites, such 
as bridges. 

• Contractor to 
implement any 
recommendations 
for re-use of 
asphalt. 

• Contractor to 
implement 
mitigation. 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 
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Subject 
Potential Impact 

/ Issue 
Mitigation Measure Responsibilities Monitoring 

Monitoring  
Responsibility 

& Schedule 

 Hazardous Waste • Storage of hazardous waste shall be in specific secure 
locations as identified by the waste management plan.  

• Hazardous liquids must be stored within impermeable 
bunds (the bund should be able to contain at least 110% of 
the volume of the largest storage tank within the bund). 

• Collect and temporarily store used hazardous waste 
separately in specialized containers and place in safe and 
fire-free areas with impermeable floors roofs, at a safe 
distance from fire sources and according to the 
requirements of their MSDS.  

• Training and suitable PPE will be provided to all personnel 
handling hazardous waste.  

• Disposal of waste materials shall be undertaken by a 
licensed waste management company. Keep copies of the 
companies licenses on record as well as the agreements 
with the company.  

• Keep records of the types and volumes of waste removed 
from the site on a weekly basis. 

• Keep copies of waste manifests.  

• Contractor to 
implement 
mitigation. 

• Engineer to 
approve any waste 
disposal site. 

• Engineer to review 
waste manifests.  

 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 
Monthly review 
of waste 
manifests.  

Transport and 
Utilities 

Transportation The Contractor will: 

• 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; and 

• Provide adequate traffic signs, appropriate lighting, well-
designed traffic safety signs, barriers and flag persons for 
traffic control. 

• Access roads for batching plants, etc, will be maintained 
during the construction phase and rehabilitated at the end 
of construction. 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Weekly 
inspections, 
throughout 
construction 
period. 

 Utilities • All utilities in the Project area shall be kept operational, 
particularly during the winter months.  

• The Contractor will be responsible for liaising with the 
relevant utilities operators to ensure all utilities remain 
operational.  

• Should utilities need relocating in a different location the 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Weekly 
inspections, 
throughout 
construction 
period. 
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Subject 
Potential Impact 

/ Issue 
Mitigation Measure Responsibilities Monitoring 

Monitoring  
Responsibility 

& Schedule 

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. 

Asphalt Plants Emissions & 
Noise 
 

• Asphalt plants will be located downwind of urban areas and 
not within one kilometer of any urban area.  

• Adequate PPE will be provided to staff working in areas of 
high noise and emissions.  

• Storage and Use of Hazardous Materials (including 
bitumen): 

• 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). 

• Copies of MSDS will be kept on site with all hazardous 
materials. 

• The Contractor will keep a log of the type and volume of all 
hazardous wastes on site.  

• The Contractor will keep a plan of site indicating where all 
hazardous materials are stored.  

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 
Monthly review 
of hazardous 
waste log.  
 

 Vehicle 
Movement 
 

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

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 

 Health and Safety 
 

• To prevent bitumen burns it will be compulsory for the 
workers handling hot bitumen to wear full-body protection. 

• All transportation, handling and storage of bitumen will be 
handled safely by experienced personnel.  

• 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. 

• Ear-muffs will be provided those working on the plant. 

• First Aid kit will be available on site for the workers in case 
of emergency. 

• The Material and Data Sheet (MSDS) for each chemical 
product will be made accessible onsite and displayed. 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 
 

Construction 
Camps 

Pollution and 
Emissions  

• The Contractor will ensure that all of the following 
conditions are met: 

• 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 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 
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and in a manner that will cause neither pollution nor 
nuisance. The drainage system will be fitted with oil and 
grease interceptors. 

• There will be no direct discharge of sanitary or wash water 
to surface water.  

• In the absence of functioning sewerage and sewage 
treatment facilities it is recommended that the Contractor 
provides his own on-site wastewater treatment facilities. 
For sites servicing a small number of employees (less than 
150), septic tanks may be used. For larger sites, liquid 
wastes will as a minimum receive primary treatment in 
anaerobic tank or pond preceded by a bar screen to 
remove large solid objects (e.g. sticks, rags).  

• There will be no direct discharge of untreated sanitary or 
oily wastewater to surface water bodies.  

• Licensed contractors will be required to collect and 
disposal of liquid waste from the septic tanks on regular 
basis. 

• Disposal of materials such as, but not limited to, lubricating 
oil and onto the ground or water bodies will be prohibited. 

• Liquid material storage containment areas will not drain 
directly to surface water. 

• Waste water from vehicle washing bays will be free of 
pollutants if the wash bay has been constructed correctly.  

• Lubricating and fuel oil spills will be cleaned up 
immediately and spill cleanup materials will be maintained 
at the storage area. 

• 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. 

• 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. 

• 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. 

• Spill cleanup equipment will be maintained on site 

 



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

 

 

 

408

Subject 
Potential Impact 

/ Issue 
Mitigation Measure Responsibilities Monitoring 

Monitoring  
Responsibility 

& Schedule 

(including at the site maintenance yard and vehicle fueling 
areas). The following conditions to avoid adverse impacts 
due to improper fuel and chemical storage: 

• Fueling operations will occur only within containment 
areas. 

• All fuel and chemical storage (if any) will be sited on an 
impervious base within a bund and secured by fencing. 
The storage area will be located away from any 
watercourse or wetlands. The base and bund walls will be 
impermeable and of sufficient capacity to contain 110% of 
the volume of tanks. 

• Filling and refueling will be strictly controlled and subject to 
formal procedures and will take place within areas 
surrounded by bunds to contain spills / leaks of potentially 
contaminating liquids. 

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

• The contents of any tank or drum will be clearly marked. 
Measures will be taken to ensure that no contaminated 
discharges enter any drain or watercourses. 

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

• Should any accidental spills occur immediate cleanup will 
be undertaken and all cleanup materials stored in a secure 
area for disposal to a site authorized to dispose of 
hazardous waste. 

• 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 Contractor will be responsible to maintain and cleanup 
campsites and respect the rights of local landowners.  

Concrete 
Batching 
Plants 

Pollution and 
Emissions from 
Concrete 

• To limit impacts from dust, the following conditions will 
apply: 

- Batching plants will be located downwind of urban 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
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Batching Plants areas and not within one kilometer of any urban 
area.  

- The entire batching area traversed by vehicles – 
including driveways leading into and out of the 
area – will be paved with a hard, impervious 
material. 

- 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. 

- Sand and aggregates will be stored in a hopper or 
bunker which shields the materials from winds. 
The bunker should enclose the stockpile on three 
sides. The walls should extend one metre above 
the height of the maximum quantity of raw 
material kept on site, and extend two metres 
beyond the front of the stockpile. 

- 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. 

- Overhead storage bins will be totally enclosed. 
The swivel chute area and transfer point from the 
conveyor will also be enclosed. 

- Rubber curtain seals may be needed to protect 
the opening of the overhead bin from winds. 

- 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. 

- Conveyor belts will be fitted with belt cleaners on 
the return side of the belt. 

- 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. 

- Store cement in sealed, dust-tight storage silos. 

construction 
period. 
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All hatches, inspection points and duct work will 
be dust-tight. 

- Silos will be equipped with a high-level sensor 
alarm and an automatic delivery shut-down switch 
to prevent overfilling. 

- Cement dust emissions from the silo during filling 
operations must be minimised. The minimum 
acceptable performance is obtained using a fabric 
filter dust collector. 

- Totally enclose the cement weigh hopper, to 
ensure that dust cannot escape to the 
atmosphere. 

- An inspection of all dust control components will 
be performed routinely – for example, at least 
weekly. 

• All contaminated storm water and process wastewater will 
be collected and retained on site. 

• All sources of wastewater will be paved and bunded. The 
specific areas that will be paved and bunded include; the 
agitator washout area, the truck washing area, the concrete 
batching area, and any other area that may generate storm 
water contaminated with cement dust or residues. 

• Contaminated storm water and process wastewater will be 
captured and recycled by a system with the following 
specifications: 

- The system’s storage capacity must be sufficient 
to store the runoff from the bunded areas 
generated by 20 mm of rain. 

- Water captured by the bunds will be diverted to a 
collection pit and then pumped to a storage tank 
for recycling. 

- An outlet (overflow drain) in the bund, one metre 
upstream of the collection pit, will divert excess 
rainwater from the bunded area when the pit fills 
due to heavy rain (more than 20 mm of rain over 
24 hours). 

- Collection pits should contain a sloping sludge 
interceptor, to separate water and sediments. The 
sloping surface enables easy removal of sludge 
and sediments. 

- Wastewater will be pumped from the collection pit 
to a recycling tank. The pit will have a primary 
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pump triggered by a float switch and a backup 
pump which automatically activates if the primary 
fails. 

- Wastewater stored in the recycling tank needs to 
be reused at the earliest possible opportunity.  

Community 
Health and 
Safety 

Blasting Blasting will be conducted using standard mining industry 
practices and procedures to ensure safety of personnel and 
equipment. This includes establishing a safety zone around the 
blast area, say to a distance of 500 m (actual distance will be 
established by the Contractor and approved by the Engineer 
based on the safety standards) and evacuating it. 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections, 
throughout 
construction 
period. 
 

  School Safety Sessions will be completed by the Contractors 
H&S team and community liaison on 6-month basis throughout 
construction and an initial session prior to start of works to 
provide road safety awareness to children. During these 
sessions the school children shall also be provided with 
reflective badges to fit to clothing or school bags. 

   

 HIV / AIDS • Subcontract with an Approved Service Provider to provide 
an HIV Awareness Program to the Contractor’s Personnel 
and the Local Community. 

• Repeat the HIV Awareness Program at intervals not 
exceeding four months  

• Contractor to 
implement 
mitigation. 

• Service Provider to 
implement training. 

• Engineer to review 
program. 

Engineers 
NES 

Annual review of 
awareness 
program 
activities.  

 Code of Conduct The Contractor shall develop an induction program, including a 
Code of Conduct, for all workers directly related to the Project. 
A copy of the Code of Conduct is to be presented to all workers 
and signed by each worker. 

Contractor to 
implement mitigation. 
 

Engineers 
NES 

Routine 
assessment of 
workers staff to 
determine if the 
code of conduct 
has been 
presented.  

 Monthly Meetings The Contractor will be responsible for holding monthly 
community meetings within the Project area throughout the 
construction period. 

Contractor to 
implement mitigation. 
 

Engineers 
NES 

Engineers NES 
to attend all 
community 
meetings.  

Occupational 
Health and 
Safety 

Worker Health & 
safety 

• Initial Safety Induction Course: All workmen will be required 
to attend a safety induction course before they are allowed 
access to the Site.  

• Develop a Safety Training Program including training to 
recognize and respond to workplace chemical hazards. 

• Keep a log of both training records and safety incidents 

• Contractor to 
implement 
mitigation. 

• Engineer to review 
and approve 
training program.  

Engineers 
NES 

Daily site 
inspections, 
throughout 
construction 
period. 
Periodic 
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including near misses. 

• Safety Meetings conducted on a monthly basis.  

• Regularly inspect, test and maintain all safety equipment. 

• Equipment, which is damaged, dirty, incorrectly positioned 
or not in working order, shall be repaired or replaced 
immediately.  

• All construction plant and equipment used on or around the 
Site shall be fitted with appropriate safety devices.  

• A fully equipped first aid base shall be provided at the 
Construction Camp and Asphalt Plant. 

• Coordinate with local public health officials and shall reach 
a documented understanding with regard to the use of 
hospitals and other community facilities. 

• 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. 

• Provide portable toilet facilities for workers at road work 
sites. 

• Provide fencing on all areas of excavation greater than 2 m 
deep. Install warning signs. 

 

 attendance of 
training 
sessions to 
determine 
quality and 
numbers in 
attendance.  

 Sub-contractor 
H&S 

• All sub-contractors will be supplied with copies of the 
SEMP. 

Provisions to be incorporated into all sub-contracts to ensure 
the compliance with the SEMP. All sub-contractors will be 
required to appoint a safety representative who shall be 
available on the Site. 

• Contractor to 
provide SEMP. 

• Sub-contractors to 
ensure compliance 
with SEMP 

 

Engineers 
NES 

Routinely 
monitor sub-
contractors 
activities. 

 Noise Zones with noise level above 80 dBA must be marked with 
safety signs and appropriate PPE must be worn by workers. 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections and 
monitoring (with 
smartphone 
technology) 
throughout 
construction 
period. 

PCR Impacts to 
Cemetery 

During the construction phase the northern boundary of the 
cemetery (KM8.6) shall be fenced off to ensure that there is no 
encroachment into this area by construction workers or 
equipment.   

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Weekly site 
inspections of 
the fencing.  

 Church During the construction phase works shall be schedule that no Contractor to Engineers Weekly site 
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works occur within 250 meters of the Church on Sundays, or 
during religious holidays.   

implement mitigation. 
 

NES  inspections of 
the fencing.  

 Impacts to 
Historical and 
archeological 
areas 

In the event of any chance finds during the construction works 
procedures shall apply that are governed by GoG legislation 
and guidelines and as outlined in the Contractors Chance Find 
Procedure. 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections 
throughout 
construction 
period. 

Noise Construction 
noise 
 

• During the construction phase the Contractor will be 
responsible for the following: 

- 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 6 AM in the 
residential areas. When operating close to 
sensitive areas (within 250 meters) such as 
residential, nursery, or medical facilities, the 
Contractor’s hours of working shall be limited to 8 
AM to 6 PM. 

- 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. 

- 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 
neighbours informed of progress.  

- Within normal working hours, where it is 
reasonable to do so:  

- schedule noisy activities for less sensitive times. 
- provide periods of respite from noisier works (for 

example, periodic breaks from jackhammer 
noise).  

- 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 

Contractor to 
implement mitigation. 
 

Engineers 
NES  

Daily site 
inspections 
throughout 
construction 
period. 
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scheduled during these times.  
- 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 
manufacturer’s specifications. Internal combustion 
engines are to be fitted with a suitable muffler in 
good repair.  

- 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. 

- Fit all pneumatic tools with an effective silencer on 
their air exhaust port.  

- 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.  

- Turn off plant when not being used.  
- 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.  

- 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. 

- Where possible, no truck associated with the work 
should be left standing with its engine operating in 
a street adjacent to a residential area.  

- 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. 

      

 Noise barriers Construction of the noise barriers specified in Table 99 and Contractor to Engineers Routine 
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according to any modifications made prior to construction.  implement mitigation.  NES inspection of the 
noise barrier 
works.  

Vibration Tunneling 
Vibration 

The Contractor shall follow the procedures outlined in Section 
F.8.7 of the EIA. 

Contractor and 
Engineer to implement 
mitigation. 

N/A N/A 

 Blasting • No blasting will be carried out within 100 m of the portal of 
the tunnel.  

• 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.  

Contractor and 
Engineer to implement 
mitigation. 
 

Engineers 
NES 

Routine 
inspections of 
blasting 
activities.  

 

Table 103: Environmental Management Plan – Operational Phase 

Subject Potential 
Impact / Issue 

Mitigation / Monitoring Measure Responsibilities 

Hydrology Drainage 
issues 

Monitor drainage along the road to ensure that it does result in increased run-off and flooding. RD 

 Groundwater 
depletion 

If groundwater fails to re-charge to pre-construction levels alternative water supply will be provided to the 
affected parties.  

Contractor during 
DFL period 

Tree re-
planting 

Tree 
maintenance 

If tree maintenance and habitat restoration extends beyond the construction and DFL period the RD shall 
engage an operator to continue maintenance of the trees / habitat area to complete the two-year 
maintenance period.  

RD to contract a 
suitable operator.  

Tunnels Air quality • Ensure continued maintenance of tunnel ventilation system. 
 

RD 

Fauna Impacts to 
animals 

• Register and analyze road kills. Develop additional mitigation measures if found to be necessary.  

• During maintenance works strictly comply with wildlife/vegetation impact mitigation measures set for 
construction stage.  

• Prohibit poaching (ensure that tunnel operator staff is aware of the ban). 
 

RD 

Road 
Maintenance 

Pollution of 
water 

• 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. 

• Comply with mitigation measures defined for water protection during construction. 

• Remove all waste, material, machinery and tool from the area after completion of works. 

RD 
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• Reinstate disturbed areas – if the case.  
 

 Asphalt If low noise asphalt is used routine maintenance of the surface will be required in order to achieve 
continued performance of the surface.  

RD 

Waste 
Management 

Pollution of the 
environment 

• 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 licensed waste management contractors. 
 

RD 

 

Table 104: Pre-Construction / Construction Phase Instrumental Monitoring 

Issue Monitoring Locations Schedule Responsibilities Reporting 

Air Quality Establish routine ambient air quality monitoring 
throughout the construction period. Baseline 
monitoring shall be undertaken once before 
the start of the Construction work to provide 
robust data in addition to that provided in this 
report.  
 
The following parameters shall be monitored in 
line with IFC / EU averaging periods:  

• Particulate Matter (PM10 & PM2.5). 

• Nitrogen Oxide (NOX) 

• Sulphur Dioxide (SO2) 

At the 6 
locations of 
ambient air 
quality 
monitoring in 
this EIA, or 
others as 
required. 

Monitoring to be 
undertaken monthly 
during construction 
period (36 months)  
 

The Engineer shall hire 
certified laboratory to 
perform the monitoring 
activities. 

The certified laboratory 
shall provide the results 
to the Engineer within 
three days of the 
monitoring activity.  

Noise  Ensure that routine noise monitoring is 
undertaken throughout the construction period.  
 
Parameters to be monitored include: 
Laeq 1h (dBA) 

At 13 locations 
of noise 
monitoring in 
this EIA, or 
others as 
required. 

Monitoring to be 
undertaken monthly 
both daytime and 
night-time 
measurements 
during construction 
period (36 months)  
 

The Engineer shall hire 
certified laboratory to 
perform the monitoring 
activities. 

The certified laboratory 
shall provide the results 
to the Engineer within 
three days of the 
monitoring activity. 

Vibration Vibration sensors for PPV monitoring. 

 

At each tunnel 
location 

Throughout tunnel 
blasting period. 

Contractor to purchase, 
install and monitor 
vibration.  

Weekly reporting of 
vibration results to the 
Engineer.  
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Surface 
Water 
Quality 

Establish routine water quality monitoring 
throughout the construction period.  
 
The following parameters shall be monitored: 
 
pH; Suspended Solids; BOD5; COD; 
Coliforms; Nitrate (NO3); Phosphate (PO4); Oil 
and Grease 
 
 

50 meters 
upstream from 
bridge sites 
crossing rivers 
(12 locations) 
during 
construction; 
50 meters 
downstream of 
the bridge site. 

Monitoring to be 
undertaken bi-
weekly during 
bridge construction 
works 
 
 
 

The Engineer shall hire 
certified laboratory to 
perform the monitoring 
activities. 

The certified laboratory 
shall provide the results 
to the Engineer within 
seven days of the 
monitoring activity. 
  

Tunnel 
water 

Monitoring of water from tunnel dewatering 
settlement tanks. Parameters will include all 
required to meet Georgian drinking water 
standards.  

At all 
settlement 
tanks.  

Weekly  The Engineer shall hire 
certified laboratory to 
perform the monitoring 
activities. 

The certified laboratory 
shall provide the results 
to the Engineer within 5 
days of the monitoring 
activity. 
 

Ground 
water 

Monitoring of groundwater levels. Selection of 
ten sites  

Weekly The Engineer shall hire 
certified laboratory to 
perform the monitoring 
activities. 

Weekly reporting to the 
Engineer.  

 
 


