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Preamble 

In August 2015, JSC Nenskra Hydro - the owner of the Nenskra Hydroelectric Power Project - 

suďŵitted the PƌojeĐt͛s fiŶal EŶǀiƌoŶŵeŶtal & “oĐial IŵpaĐt AssessŵeŶt ‘epoƌt ;E“IAͿ to the 
Government of Georgia as part of the national environmental permitting process. The ESIA 

report had been prepared by Gamma Consulting Limited -  a Georgian consulting company - 

based on field investigations undertaken in 2011 and 2014 and following public consultations 

meetings held in May 2015. 

Since then, several International Financial Institutions (the Lenders) have been approached to 

invest in the Project. The Lenders have recommended that a number of Supplementary 

Environmental and Social Studies be undertaken to supplement the existing ESIA report in 

order to ensure compliance with their environmental and social policies. In response to this 

requirement, SLR Consulting (SLR) has been engaged by JSC Nenskra Hydro to undertake a 

number of Supplementary Environmental and Social Studies. 

This report is Volume 10 of the Supplementary Environmental and Social Studies. It details the 

findings of the Cumulative Impact Assessment of the proposed Project as defined in December 

2016. It must be read in conjunction with the other volumes of the Supplementary E&S 

Studies, which comprise the following: 

 Volume 1: Non-Technical Summary 

 Volume 2: Project Definition 

 Volume 3: Social Impact Assessment 

 Volume 4: Biodiversity Impact Assessment 

 Volume 5: Hydrology and Water Quality Impact Assessment 

 Volume 6: Natural Hazards and Dam Safety 

 Volume 7: Stakeholder Engagement Plan 

 Volume 8: Environmental & Social Management Plan  

 Volume 9: Land Acquisition & Livelihood Restoration Plan 

 Volume 10: Cumulative Impact Assessment (this report) 

  



JSC Nenskra Hydro - Nenskra HPP - Cumulative Impact Assessment 

DISCLOSURE AUTHORIZED - 901.8.9_ES Nenskra_Vol 10_Cumulative Impact Assessment_Feb 2017 page ii 

Summary 

This document is the Cumulative Impact Assessment (CIA) report, prepared as part of the 

Supplementary Environmental and Social (E&S) Studies for the Nenskra Hydropower Project 

(the Project).  

 Aim and purpose of the assessment A.

CIA is a requirement of the LeŶdeƌs͛ E&“ poliĐies. Fuƌtheƌŵoƌe, iŶ the Đase of the NeŶskƌa 
Project, CIA is of importance because of the potential cumulative impacts with other 

hydropower projects (HPPs) in the Enguri catchment basin.  

The overall goal of the CIA is to identify environmental and social impacts and risks associated 

with the Nenskra Project that, in the context of existing, planned, and reasonable predictable 

developments, may generate cumulative impacts that could jeopardize the overall long-term 

environmental, social and economic sustainability of the Project and the Enguri watershed.   

The CIA also includes a high-level assessment of the impacts from the Nenskra Project 

Transmission Line (TL), which will be designed, constructed and operated by Georgian State 

Electrosystem (GSE), who will also commission the performance of a dedicated ESIA for the TL. 

The CIA is not to be confused with Strategic Environmental Assessment.  

 Approach and methodology B.

The approach used for the CIA follows the Good Practice Handbook on Cumulative Impact 

Assessment and Management for the Private Sector in Emerging Markets (IFC, 2013), which is 

consistent with the general approach recommended by the European Commission (Guidelines 

for the Assessment of Indirect and Cumulative Impacts as well as Impact Interactions, 1999). 

The assessment focuses on the environmental and social aspects of the receiving environment 

that are considered important for assessing risk and which are referred to collectively as 

͞Valued Environmental and Social Components͟ ;VECsͿ.  

VECs were identified with the participation of representative of the local communities, and to 

this end, a focus group discussion with key stakeholders took place on 5 April 2016. The main 

goal of the consultation was to inform stakeholders about the CIA process and facilitate their 

identification of key VECs. The Ministry of Energy was consulted in order to collect information 

regarding the status regarding other hydropower development in the Enguri watershed. The 

Ministry confirmed that the Khaishi HPP, Tobari HPP and Pari HPP – that appear on some 

documents in the public domain - are no longer on the list of potential projects. The official list 

of projects is provided in Table 1 in the main part of the report. 

The existing, planned, and reasonable predictable developments, that could generate 

cumulative impacts with the Nenskra Project and which are addressed in this report comprise 

the following; (i) the Khudoni HPP, which is situated downstream from the Nenskra at the 

confluence of the Nenskra and Enguri Rivers; (ii) the existing Enguri reservoir and (iii) the 

various small run-of-river hydropower schemes that are planned in the Enguri watershed. Also 

taken into consideration are the external activities – forestry, mining and tourism, and 

environmental stressors – including climate change and natural hazards. 
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 Cumulative impacts on river hydrology, geomorphology and water quality C.

The analysis has been broken down into the assessment of different reaches of the Nenskra, 

Enguri and the Nakra Rivers, and which are impacted to different extents at different times by 

either the Nenskra Project or the Khudoni HPP. However, the assessment has concluded there 

is Ŷegligiďle ͞spatial oǀeƌlap͟ of the iŵpaĐts and no given reach is impacted significantly by 

both the Nenskra and the Khudoni Projects.   

 Cumulative impacts on fish resources and fish habitat D.

The Nenskra project will cause a significant impact on fish and fish habitat by significantly 

reducing flow in the 17 kilometre long reach between the dam and the powerhouse. The 

Khudoni project will also have significant impacts on fish resources by the creation of an 

artificial reservoir downstream of the Nenskra powerhouse. However, the 2 projects affect 

different reaches of the Nenskra and Enguri rivers and there is no spatial overlap of impacts. 

Consequently, it is expected that there will be no discernible cumulative impact on fish and 

fish habitat from the Khudoni and Nenskra projects. Reduced flow in certain reaches of the 

Nenskra River͛s tributaries caused by small run-of-river schemes may represents a loss of fish 

habitat even though ecological flows will be maintained and fish passes constructed at the run-

of-river weirs. Consequently, the fish in the Nenskra that also populate tributaries on the 

Nenskra tributaries may be subject to a cumulative impacts. However, with effective ecological 

flows and use of fish passes, the residual impact is expected to be low and not significant. In 

addition, a population of brown trout could develop in the Khudoni reservoir, and which may 

at certain times of year move upstream and partially balance reduced fish numbers in the 

Nenskra caused by the Nenskra Project. However, this positive impact will probably be 

marginal.  

 Cumulative impacts on terrestrial ecosystems and biodiversity E.

No significant cumulative impacts are predicted on terrestrial ecosystems and biodiversity 

because there is no spatial overlap of the affected areas of the different projects. On a 

watershed scale, the overall loss of resources is not significant.    

 Cumulative impacts with regard to social licence to operate  F.

At the time of writing, the Nenskra Project͛s early works are ongoing, as are discussions with 

affected people regarding compensation. Concerns about the Project have been raised by 

stakeholders and some of the people from the Nenskra and Nakra valleys were not favourable 

towards the Project in the early stages. This was partly a result of a perceived lack of social 

license to operate on the part of the Project and hydropower developments in general. 

However, the Project has engaged with local communities and revised the design of certain 

facilities in order to avoid the need for physical displacement and minimise economical 

displacement. The Nenskra project is now seen in a more favourable light, and some members 

of the community express that they see the employment opportunities brought by the Project 

as positive. The Nenskra Project has the objective to set a standard with respect to the Good 

International Practice in terms of minimising social impacts, stakeholder engagement and 

public disclosure. 

 Cumulative impacts with regard to land acquisition G.

Most of the land needs for the Khudoni HPP, Nenskra HPP and the small run-of-river projects 

do not overlap spatially. However, the footprint of the Khudoni HPP labour camp may overlap 

with the Nenskra powerhouse work areas near Lakhami. However, this will depend on the final 

location of the Khudoni labour camp, which is still to be defined. There could be some similar 

cumulative land acquisition issues related to overlapping land requirements for the Nenskra TL 
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in the area of the Nenskra powerhouse and the Khudoni substation. However, at the time of 

writing the location of these components are not available and in addition the Nenskra TL will 

be designed, constructed and operated by GSE, who will also manage the land acquisition for 

the TL.  

Consequently, to mitigate the potential cumulative impacts, which could include cumulative 

impacts on pastures - the risk is clearly flagged in this CIA and publically disclosed. The Nenskra 

Project sets the standard with respect to Good International Practice in terms of land 

acquisition, key information is publically disclosed and any additional land acquisition will also 

be disclosed.  

 Cumulative impacts on employment H.

In the event that the construction works for the Nenskra and Khudoni projects are concurrent 

it is expected to result in a shorter overall period of work for local people - compared to the 

case that the two projects are realised one after the other. Also, in the case of concurrent 

construction, there may be a lack of local workers, and more workers from outside the region 

may be needed. Coordination between project developers and regional authorities are 

required in this respect. There will probably be a period with concurrent operation of both the 

Nenskra and Khudoni schemes. However, no discernible incremental increase in direct 

employment opportunities or negative impacts are expected as a result from the concurrent 

operations.  

 Cumulative impacts on economic activities I.

There are a number of now expired logging licenses in the western part of the lower Nenskra 

valley, but as these licenses have now expired, and no legal exploitation is expected. The 

recruitment of local people to work on the dam construction may result in a temporary 

decrease in local unauthorized logging activities because of the employment opportunities 

created by the hydropower Projects, and local sawmills may suffer from a drop in supply of 

lumber.  

There is a large mining license area encompassing the area around Mestia. However, this area 

does not overlap geographically with the Nenskra Project area of influence. In terms of timing, 

with the current Nenskra Project schedule, the Nenskra Project construction work should have 

been completed before any major works or recruitment related to the mining licence start and 

no cumulative impacts with mining in the area of Mestia are expected. An area in the Nenskra 

ǀalleǇ has ďeeŶ eaƌŵaƌked as ͞teƌƌitoƌies zoŶed foƌ ŵiŶiŶg͟. Hoǁeǀeƌ, Ŷo Đuŵulatiǀe iŵpaĐts 
are expected because in terms of timing, the Nenskra Project construction work should have 

been completed before any major works or recruitment related to mining in this area start.  

Areas around Mestia are developing tourist activities for both the summer and the winter 

months. However, the area of influence of the Nenskra Project does not geographically overlap 

with such tourist areas and no impacts related to land take are expected. However, 

incremental cumulative impacts caused by the Nenskra Project combined with other 

hydropower projects - in particular the Khudoni project - could affect tourism. These impacts 

are related to (i) the use of the Jvari-Mestia road by construction traffic which could hinder 

tourists travel to Mestia, (ii) local recruitment for the hydropower Projects could represent 

competition for employment of local people, and (iii) the tourism industry could benefit from 

the presence of construction workers who may take advantage of tourist activities available 

and may bring their families and friends to the area for vacations.     
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 Cumulative impacts with regard to public infrastructure, road noise, dust and road J.

safety 

In the event that the construction works for the Nenskra and Khudoni projects are concurrent, 

it can be expected to result in higher levels of traffic along the Jvari – Khaishi road and along 

the Khaishi – Chuberi road, compared to the case when the projects are constructed at 

different times. This has implications on the size of the road needed, upgrading requirements 

and road maintenance. There are also issues around noise and dust in terms of public health 

and safety. The high level of traffic may cause traffic delays or give the road a bad safety 

reputation affecting tourist development around Mestia. The physical presence of the 

proposed Khudoni reservoir would require that a new section of the Jvari – Mestia road to be 

constructed to replace the section flooded by the Khudoni reservoir. However, the route taken 

by the new section of the road has not yet been publically disclosed. In the case that the 

Khudoni project construction starts before the Nenskra Project construction, the distance 

covered by Nenskra Project traffic may be slightly longer.    

 Cumulative impacts with regard to exposure to technological risk K.

The physical presence of the Nenskra dam and the TL will contribute to the general 

industrialisation of the valley and which translates as an increased exposure to technological 

risks. However, if exposure to risks is in alignment with European standards, although there 

may be an increase, the overall cumulative exposure shall probably be within acceptable and 

tolerable limits. The presence of the Nenskra dam could be perceived as an additional threat 

to the safety of the Khudoni dam and consequently downstream communities. However, the 

likelihood of failure of the Nenskra dam can expected to be in the same order of magnitude at 

that of the Khudoni dam – very remote likelihood - and the overall risk of the Khudoni dam 

failure with or without the presence of the Nenskra dam shall be within tolerable limits as both 

these dams will be constructed following the highest safety standards. 

 Cumulative impacts with regard to changes in microclimate L.

Discernible impacts on microclimate from the Nenskra reservoir could occur in the immediate 

area of the reservoir during the summer and which could comprise a slight cooling of the air 

around the reservoir and slightly increased humidity. However, because of the small size of the 

reservoir these changes are not expected to be detectable beyond Tita, which is 4 kilometres 

downstream from the dam. No discernible microclimate changes in winter are expected. For 

very large reservoirs, microclimate changes in winter are a slight increase in air temperature 

around the reservoir. However, for the case of the Nenskra reservoir this is not expected 

because of the small size and harsh winters and high rate of recharge of the reservoir with cold 

water from the mountains. The microclimate changes around the Khudoni and Enguri 

reservoirs are not expected to rise up the valley to Chuberi – because the colder more humid 

air around the reservoir is denser than the ambient air and thus is not expected to move up a 

valley gaining 400 metres in altitude. Consequently, there is no spatial overlap of areas 

affected by change in microclimate from the Nenskra and Khudoni projects and therefore no 

cumulative impact.   

 Cumulative impacts with regard to reservoir triggered seismicity M.

The PƌojeĐt͛s EaƌthƋuake Hazaƌd AŶalǇsis concludes that there is general scientific consensus 

that reservoir triggered seismicity (RTS) occurs in areas where there is existing seismic activity 

and that the magnitude of RTS is not greater than that of the natural seismicity. The reservoir 

adds a small perturbation to the state of stress of faults and triggers fault displacement, thus 

causing a seismic event. It is general considered in the scientific community that such 

earthquakes would have occurred anyhow later, under the natural conditions of stress 
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accumulation, and the presence of the reservoir only hastens the occurrence. When 

considering this, in the context of the Nenskra, Khudoni and Enguri reservoirs, it can be 

considered that the combined physical presence of the three reservoirs will therefore probably 

not cause a RTS event of greater magnitude than that of any one of the three reservoirs 

considered individually or the case without any of the dams. However, the additional stress 

that is put on the faults by the combination of the three reservoirs could increase the 

likelihood or frequency of RTS. There are a number of faults situated between the Nenskra and 

Khudoni reservoirs. The faults are at similar distances from both the Nenskra and Khudoni 

reservoirs, and could be influenced by both the reservoirs, and the possibility of occurrence of 

RTS cannot be excluded. As for the Nenskra reservoir alone, there are at present no feasible 

way to assess the maximum magnitude of RTS earthquakes, but events with a magnitude of 

4.5 on the Richter Scale and possibly slightly more must be regarded as possible, which 

although they can be felt are not expected to cause damage to buildings. 
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1 Introduction 

This Cumulative Impact Assessment (CIA) is one of a set of 10 volumes that makeup the 

Supplementary Environmental and Social (E&S) Studies required by International Financial 

Institutions that are considering financing the Nenskra Project.  

1.1 Project overview 
The proposed Nenskra Hydropower Project is a greenfield high head hydropower project with 

an installed capacity of 280 MW. The Project is located in the upper reaches of the Nenskra 

and Nakra valleys in the North Western part of Georgia in the Samegrelo-Zemo Svaneti.  

The Project uses the available discharges from the Nenskra River and the adjacent Nakra River, 

developing a maximum available head of 725 metres down to the powerhouse located approx. 

17 kilometres downstream the dam. 

The main project components comprise a 130 metre high, 870 metre long asphalt face rock fill 

dam on the upper Nenskra River creating a live storage of about 176 million cubic metres and 

a reservoir area at full supply level of 267 hectares. The Nakra River will be diverted into the 

Nenskra reservoir through a 12.2 kilometre long transfer tunnel. The power waterway 

comprises a headrace tunnel of 15.1 kilometres length, a pressure shaft and underground 

penstock of 1,790 metres length. The aboveground powerhouse is located on the left side of 

the Nenskra River and will house three vertical Pelton turbines of 93 Megawatt (MW) capacity 

each, for a total installed capacity of 280 MW. A 220 kV transmission line that will be 12 to      

18 kilometres in length and that connects the Nenskra powerhouse to a projected new 

Khudoni substation. 

The main construction period is planned to start in September 2017 and will last 4 years. Some 

early works have been executed, starting in October 2015 and are ongoing at the time of 

writing: rehabilitation of access roads and geotechnical studies. Power generation is planned 

to start at the end of 2020, if the conditions are favourable. The Project is being developed by 

JSC Nenskra Hydro, whose main shareholders are K-water, a Korean government agency and 

Partnership Fund, an investment fund owned by the Government of Georgia. K-water and 

Partnership Fund are referred to as the Owners in this document. 

The project location and layout of the Nenskra project components is illustrated on the map 

provided in Figure 1. The location of the Nenskra project in relation to other hydropower 

projects is provided in Figure 4 on page 11.  

1.2 Need for CIA 
CIA is a ƌeƋuiƌeŵeŶt of LeŶdeƌs͛ E&“ poliĐies. Furthermore, in the case of the Nenskra Project, 

CIA is important because of the potential cumulative impacts with other hydropower projects 

in the Enguri catchment. The Enguri dam-reservoir which has a footprint of 1,350 hectares is 

situated downstream of the Nenskra Project. Another important hydropower scheme - the 

Khudoni HPP, which would occupy an area of 530 hectares - is planned upstream of the Enguri 

reservoir and downstream from the Nenskra HPP. The Khudoni HPP construction was started 

in the soviet time and stopped when Georgia became independent. The Government of 

Georgia intends to resume the construction of this scheme. 
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The timing of the construction of the Khudoni scheme could coincide with construction of the 

Nenskra scheme. Local communities have expressed concern regarding cumulative impacts of 

Nenskra – Khudoni – Enguri in terms of Reservoir Triggered Seismicity (RTS) and changes to 

microclimate. In addition, there are numerous small run-of-river hydropower schemes at 

diffeƌeŶt stages of deǀelopŵeŶt iŶ the EŶguƌi ĐatĐhŵeŶt iŶĐludiŶg the NeŶskƌa ‘iǀeƌ aŶd its͛ 
tributaries. It is important to note that as part of the preparation of this CIA, the Ministry of 

Energy was consulted in order to establish the status of hydropower development in the 

Enguri catchment. The Ministry confirmed that the other proposed large dam-reservoirs 

Projects on the Enguri – Khaishi HPP, Tobari HPP and Pari HPP – that appear on some 

documents in the public domain - are no longer on the list of potential projects. 

The CIA is not to be confused with Strategic Environmental Assessment.  

1.3 Objective of the assessment 
The overall goal of the CIA is to identify environmental and social impacts and risks associated 

with the Project that, in the context of existing, planned, and reasonable predictable 

developments, may generate cumulative impacts that could jeopardize the overall long-term 

environmental, social and economic sustainability of the Project and the Enguri watershed.  

The CIA has the following objectives: 

 Assess the potential impacts and risks of the Project over time, in the context of potential 

effects from other developments and natural environmental and social external drivers; 

 Verify that the Project͛s Đuŵulatiǀe iŵpaĐts aŶd ƌisks ǁill Ŷot Đoŵpƌoŵise the 
sustainability or viability of the social and natural environment; 

 Mitigate potential cumulative impacts when applicable; 

 Confirm that the Project͛s value and feasibility are not limited by cumulative effects;  

 Ensure that the concerns of affected communities about the cumulative impacts are 

identified, documented and addressed, and 

 Manage potential reputation risks. 

The CIA outcomes are as follows: 

 Identification of all aspects of the social and natural environment potentially affected by 

the Project; 

 Establishment - in consultation with stakeholders - the selected aspects of the social and 

natural environment that the assessment will focus on; 

 Identification of all other existing and reasonably anticipated and/or planned and 

potentially induced developments; 

 Identification of natural environmental and external social drivers that could contribute to 

cumulative impacts;  

 Assessment and/or estimation of the future condition of selected social and 

environmental components, as the result of the PƌojeĐt͛s cumulative impacts combined 

with those of other developments and natural environmental and external social 

stressors; 

 Evaluation of the future condition of social and environmental components relative to 

thresholds or to comparable benchmarks; 

 Identification of cumulative impact avoidance and minimization measures, and 

 Definition of monitoring and management of cumulative E&S risks. 
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1.4 Scope of the assessment 
The study assesses the cumulative impacts of the Nenskra HPP with past, present and probable 

future hydropower schemes in the Enguri catchment basin and covering a geographical zone 

that encompasses the Enguri catchment basin upstream of the Enguri dam.  

The approach used follows the Good Practice Handbook on Cumulative Impact Assessment and 

Management for the Private Sector in Emerging Markets (IFC, 2013). 

The components of the hydropower schemes that are included in the assessment comprise the 

hydraulic structures, roads, transmission lines and temporary facilities such as construction 

camps. Other anthropogenic activities that potentially contribute to cumulative impacts - such 

as forestry, quarrying and mining concessions - are included in the assessment, though not as 

individual projects but as anthropogenic stressors. All past, present, or reasonably foreseeable 

projects that could contribute to cumulative impacts have been taken into account in this 

assessment. 

1.5 Methodology 
The assessment focuses on the environmental and social aspects of the receiving environment 

that are considered important for assessing risk and which are referred to collectively as 

͞Valued Environmental and Social Components͟ ;VECsͿ. A six-step approach has been used for 

the assessment as illustrated in Figure 2 below. 

 

Source: Good Practice Handbook on Cumulative Impact Assessment and Management for the Private Sector in Emerging Markets 

(IFC, 2013) 

 

Figure 2 – Six-step approach for CIA 

  

Determine spatial and temporal boundaries

Identify VECs in consultation with affected 

communities and stakeholders
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social stressors affecting the VECs
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Assess cumulative impacts  and evaluate their significance oǀeƌ VECs͛ pƌediĐted future conditions

Design and implement (a) adequate strategies, plans, and procedures to manage cumulative impacts, (b) 
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 Steps 1 and 2 - Scoping A.

The scoping steps 1 and 2 comprise the identification of the VECs to be studied in the 

assessment and determination of the spatial and temporal boundaries of each VEC. VECs were 

identified by the CIA team with the participation of affected communities. A consultation 

meeting was held on 5 April, 2016 in Chuberi and to which were invited representatives of the 

communities in the direct area of influence. The minutes of the meeting are provided in    

Annex 2.  

Future hydropower development projects were identified from review of documents prepared 

by the Georgian Ministry of Energy and a meeting was organised with the ministry to validate 

the tentative list prepared by the CIA team.  

External activities and natural and social stressors were identified by the CIA team through 

review of secondary data and from knowledge of the regional context gained through the 

preparation of the other Supplementary E&S Studies. 

In addition, several discussions were held in Tbilisi with governmental, non-governmental and 

private organizations
1
 to collect and/or confirm information issued from documents review. 

 Step 3 - determination of the present condition of VECs  B.

Baseline conditions of VECs were collected by the CIA team from (i) review of Nenskra ESIA 

baseline survey data and reported in the Nenskra ESIA (Gamma, 2015); (ii) additional field data 

collected during the Nenskra Supplementary E&S Studies, and (iii) secondary data available in 

the public domain for neighbouring projects. 

 Steps 4 and 5 – Assess cumulative impacts and evaluate significance C.

The assessment uses a VEC-centres approach as illustrated in Figure 3 below. 

Cumulative impacts are quantified ǁheƌe possiďle iŶ teƌŵs of a giǀeŶ VEC͛s ƌespoŶse aŶd 
changes to its condition. For each VEC, pressure-receptor indicators are selected which are 

used as a ŵetƌiĐ to ͞ŵeasuƌe͟ the ĐhaŶges iŶ the state of the VEC.  

The selected indicators are simple quantifiable or qualitative measures of the condition or 

dynamics of broader, more complex attributes of the ecosystem or watershed state. These 

indicators act as surrogates for the underlying ecological processes.  

 Step 6 - Preparation of a framework for the management of cumulative impacts D.

For the significant impacts identified in Step 5, recommended control and mitigation measures 

are identified and these are summaries in Section 5 of the report, which is a synthesis of 

cumulative impacts, significance, and the recommended control and mitigation measures. The 

links with the Environmental and Social Management Plan (ESMP) are indicated in the 

synthesis table.   

 

                                                           
1
 Includes the following meetings: Hydrolea Ltd (30 March 2016); Ministry of Environment (4 April 2016); Nacres HPP 

(4 April 2016); Transelectrica Ltd (4 April 2016) ; GSE (5 April 2016); Enguri Ltd (5 April, 2016); KfW (5 April 2016); 

National Forestry Agency (5 April 2016) 



JSC Nenskra Hydro - Nenskra HPP - Cumulative Impact Assessment 

DISCLOSURE AUTHORIZED - 901.8.9_ES Nenskra_Vol 10_Cumulative Impact Assessment_Feb 2017 page 6 

 

Figure 3 – VEC-centres approach schematic 

1.6 Sources of information 
The information used in this CIA comprises: 

 Baseline information for the Nenskra Project collected during environmental and social 

surveys carried out in the context of the ESIA prepared by Gamma in 2015, and additional 

survey carried out by SLR in 2015 and 2016 in the context of the Supplementary E&S 

Studies, and 

 All information regarding the environmental and social baseline situation and impacts of 

past, present and probable future hydropower projects is secondary data. 

1.7 Structure of the report 
The report is structured as follows: 

 Section 1 - Introduction: provides project overview, objectives, methodology, study area, 

and sources of information.  

 Section 2 - Environmental and social context: provides a description of the regional 

context, environmental and social conditions, description of other hydropower projects in 

the Enguri watershed, high level assessment of the impacts of the 220 and 110 kV 

Transmission Lines and an overview of the regulations and institutional context. 

 Section 3 - Scope for cumulative impact assessment: Describes the scoping of spatial and 

temporal boundaries, identification of VECs, identification and characterisation of 

external developments and environmental and social stressors. 
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 Section 4 - Assessment of cumulative impacts: Provides a synopsis of the baseline status 

for each VEC assessed, and an assessment of the cumulative impacts and significance.    

 Section 5 - Synthesis of impacts, significance and commitments: This section comprises a 

synthesis of cumulative impacts, significance, and the recommended control and 

mitigation measures in tabular format. Links with the Environmental and Social 

Management Plan (ESMP) are indicated in the synthesis table.   
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2 Environmental and social context  

2.1 Regional context 

2.1.1 Introduction 

The Nenskra Project is situated in the Samegrelo-Zemo Svaneti region in North West Georgia. 

The dam will be located in the Enguri River watershed. The Enguri River emerges from the high 

Caucasus and flows from the Racha area in a westerly direction to Khaishi and then South 

West to the Black Sea. The Enguri watershed covers an area of 4,062 square kilometres for a 

river length of 213 kilometres and can be divided into three main reaches: (i) Upper part: from 

Mestia to Lakhamula; (ii) Central part: from Lakhamula to Jvari; and (iii) Lower part: from Jvari 

to the Black Sea. The main features of these areas are described in the following paragraphs 

and the reaches are illustrated on the map provided in Figure 4 on page 11. 

2.1.2 Upper catchment area 

Upstream from the village of Lakhamula, the Enguri valley is oriented in a westerly direction 

and bordered to the north and south by mountain ranges reaching altitudes higher than    

3,500 metres. These are the Greater Caucasus range in the north, culminating at 5,193 metres 

(Mount Shkhara) and the Svaneti range to the south, culminating at 4,008 metres (Mount Lajla 

Lekheli). Most of the area is at altitudes ranging from 1,000 - 3,500 metres, with steep slopes 

subject to high erosion process. Tributary valleys are generally oriented north-south, and are 

much smaller and narrower, with the exception of the Mestiachala valley, where Mestia is 

located. 

2.1.3 Central catchment area 

Downstream from the village of Lakhamula, the Enguri valley is orientated towards the south-

west. The central valley - approximately 70 kilometres in length between Lakhamula and Jvari -  

is much narrower than the upper valley, with very steep slopes. The valley is delimited to the 

west by the Abkhazian range and to the east by the Svaneti range, and reaching altitudes 

ranging from between 2,000 - 3,000 metres.  Tributary valleys are present on both sides of the 

Enguri, the most important being the Nenskra valley on the right bank upstream from Khaishi. 

Upstream from Khaishi (between Lakhamula and Tobari), the valley presents a narrow gorge 

section, of approximately 15 kilometres.  A few enlarged and flat areas along the river allow for 

human occupation with settlements, some arable land and saw mills. Khaishi is the main 

human settlement in the area. Downstream from Khaishi, the valley bottom is occupied by the 

20 kilometres long Enguri Reservoir.  

2.1.4 Lower catchment 

Downstream from Jvari, the Enguri River flows out of the mountainous area, flows across a  

hilly landscape (with altitudes in the range of 200 to 500 metres) leaves the regional capital of 

Zugdidi on the left bank, and flows  across the Kolkhida coastal plain to Anaklia on the coast. 

Downstream from Zugdidi, the river forms the administrative boundary between Georgia and 

the Russian occupied region of Abkhazia. 
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2.2 Environmental conditions 
Annual precipitation is in the range of 1,250 to 1,350 millimetres in the Khaishi area and in the 

range of 900 to 1,000 millimetres in Mestia area. Average annual temperature is 10 to             

12 degrees Celsius in Khaishi area and 5 to 7 degrees Celsius in Mestia area. Annual average 

temperature of the coldest month (January) is minus 0.1 degrees Celsius in Khaishi and minus 

6 degrees Celsius in Mestia. Average temperature of the warmest month is 21 degrees Celsius 

in Khaishi (August) and 16.4 degrees Celsius in Mestia (July).  

Forests, composed of dark coniferous forests, dominate the vegetated-landscape of the 

region. The upper limit of forests is at an altitude in the range of 2,000 to 2,400 metres. 

Evergreen undergrowth is represented by Cherry Laurel, Rhododendron and Holly. Cherry 

Laurel can be widespread in some valleys. A range of mixed deciduous forest dominates the 

lower zones. Especially notable are Georgian oak forests along the Enguri River. Above the 

limit of forest lies the sub-alpine zone, which is characterised ďǇ loǁ gƌoǁiŶg ͚elfiŶ͛ foƌests of 
spruce, pine, fir and beech in dryer areas and by birch, beech and rowan in more moist areas. 

These areas can be floristically rich with regionally endemic birch species as well as the Pontic 

oak. The alpine zone is present above the sub-alpine zone (between about 2,500 and 3,000 

metres). It is characterised by the dominance of short grass alpine meadows, which are used 

(where accessible) for grazing livestock in the summer months. Above the alpine zone is the 

sub-nival zone, where conditions are extreme, more than 300 plant species occur, mostly 

associated with rock and talus substrates. Above this, rocky peaks with glaciers are present. In 

the region, there are up to 55 mammal species, 152 bird species, 7 reptile species and 3 

amphibian species and 35 fish species. The most emblematic species that occur in the area are 

the brown bear, lynx, wolf, West and East Caucasian Tur, falcons, eagles and hawks. 

2.3 Socioeconomic conditions 
The population in the upper Svaneti area is mainly rural. The main city in the upper Enguri area 

is Mestia, with a population of 9,300 inhabitants in 2012 and the municipality of Mestia had 

14,500 inhabitants in 2012. Main economic activities are farming (fruits, vegetables, corn and 

potatoes), cattle breeding, milk products making, beekeeping and logging. Beekeeping is very 

popular in Svaneti area. People do not fish on a commercial basis. Hunting is not authorised, 

though it does occur.   

Upper Svaneti is well known for tourism, and especially for the famous Svanetian towers 

erected during the 9
th

 to 12
th

 Centuries. During the period 2008 - 2010 approximately                 

20 projects in the tourism sector were implemented in the Mestia municipality including 

construction of hotels and cafes, the development of internet service, establishment of the 

Mestia rural-agricultural market and road improvements. 

2.4 Hydropower developments  
Georgia, and in particular Samegrelo-Zemo Svaneti region, has important hydro-energy 

resources. In 2012, 60.8 percent of total produced electricity came from hydroelectric plants 

(World Fact Book, 2016). Several HPPs are planned or under construction, implementing the 

Cascade master plan on the Enguri River.  The map provided in Figure 4 overleaf shows HPPs 

locations within the Enguri dam watershed and the projects are listed in Table 1. 
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Table 1 – Hydropower projects and potential HPP sites within the Enguri watershed 

Project River Installed 

Capacity (MW) 

Regulation 

type 

Developer Development Status Source 

Enguri Enguri 1,320 Reservoir  In operation 
[b] 

Enguri 1 Enguri 5.5 Run-of-river Not applicable Potential site 
[b]

 

Enguri 2 Enguri 21.2 Run-of-river Not applicable Potential site 
[b]

 

Enguri 3 Enguri 12.1 Run-of-river Not applicable Potential site 
[b]

 

Enguri 4 Enguri 12.7 Run-of-river Not applicable Potential site 
[b]

 

Enguri 5 Enguri 129.2 Run-of-river Hydroenergy Corporation Ltd Feasibility  
[a]

 

Enguri 6 Enguri 50.6 Run-of-river Hydroenergy Corporation Ltd Feasibility  
[a]

 

Enguri 7 Enguri 173.6 Run-of-river Hydroenergy Corporation Ltd Feasibility  
[a]

 

Enguri 8 Enguri 150.3 Run-of-river Hydroenergy Corporation Ltd Feasibility  
[a]

 

Khudoni Enguri 750 Reservoir Trans Elektrica Licensing &construction 
[a]

 

Kasleti 1 Kasleti 8.1 Run-of-river Hydro Lea Licensing &construction 
[a]

 

Kasleti 2 Kasleti 8.1 Run-of-river Hydro Lea Licensing &construction 
[a]

 

Darchi-Ormeleti Darchi-Ormeleti 16.9 Run-of-river Hydro Lea Licensing &construction 
[a]

 

Dolra 3 Dolra 30  Run-of-river Ahlatci Enerji Sanayi ve Ticaret Ltd Sti Feasibility completed – MoU 
[c]

 
[a]

 

Mestiachala 1 Mestiachala 23.7 Run-of-river JSC Svanety Hydro Feasibility completed – MoU 
[c]

 
[a]

 

Mestiachala 2 Mestiachala 27 Run-of-river JSC Svanety Hydro Feasibility completed – MoU 
[c]

 
[a]

 

Lakhami Lakhami 8.8 Run-of-river Austrian Georgian Development Feasibility 
[d]

 
[a]

 

Tskhvandiri Tskhvandiri 9.8 Run-of-river Austrian Georgian Development Feasibility 
[d]

 
[a]

 

Okrili Okrili 7 Run-of-river Austrian Georgian Development Feasibility 
[d]

 
[a]

 

Iphari Ifari 3.2 Run-of-river Aqua Hydro Ltd Feasibility completed – MoU 
[c] 

 
[a]

 

Khelra Khelra 3.1 Run-of-river Aqua Hydro Ltd Feasibility completed – MoU 
[c]

 
[a]

 

Nakra  Nakra 13.8 Run-of-river Aqua Hydro Ltd Feasibility completed – MoU 
[c]

 
[a]

 

[a] 
Ministry of Energy, 2016a    

[b] 
Ministry of Energy,2016b    

[c] 
MoU – Memorandum of Understanding established with Georgian Ministry of Energy for the project to be implemented 

[d] 
The Prime Minister of Georgia annulled the MoU between the Government of Georgia and the Austrian Georgian Development with regarding to 

development of hydropower projects in February 2016    

 

 



JSC Nenskra Hydro - Nenskra HPP - Cumulative Impact Assessment 

DISCLOSURE AUTHORIZED - 901.8.9_ES Nenskra_Vol 10_Cumulative Impact Assessment_Feb 2017 Page 11 

Figure 4 – Map of HPP projects and potential HPP sites within the Enguri watershed 
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2.5 Transmission lines 

2.5.1 Description of the transmission lines 

The power generated by the Nenskra hydropower scheme will feed into the national grid 

network, and to this end it is conveyed to a tie-in point at the Khudoni HPP by an 

approximately 12 to 18 kilometre long 220 kV Transmission Line (TL). The 220 kV TL will be 

designed, constructed and operated by Georgian State Electosystem (GSE), who will also 

commission the performance of a dedicated ESIA for the TL. ESIA is required by Georgian law 

when the voltage is greater than 35 kV. At the time of writing, the TL route and the location of 

the tie-in point have not been defined. The tie-in point will probably be the Khudoni HPP 

substation. However, the position of the switchyard - and options under consideration - are 

not currently available. 

During the construction phase of the Nenskra project, power will be provided by a                  

12-kilometre 110 kV power supply line. The line will extend from Khaishi to the Nenskra 

powerhouse. The powerline is designed, constructed and operated during construction by the 

EPC Contractor. The ESIA process for the power supply line is ongoing and an ESIA has been 

prepared and provided to Georgian authorities, though at the time of writing the document 

has not yet been approved. The description of the powerline and the alignment are provided 

in Vol. 2 Project Definition. A 35 kV powerline extend from the powerhouse to the dam site to 

provide energy for construction and operation. A 35 kV powerline will also extend from the 

powerhouse to the penstock surge shaft during the construction. 

2.5.2 High-level assessment of impacts of transmission line 

Taking into account the lack of information regarding the route taken by the TL, a high-level 

assessment is provided in this CIA and is provided in Table 2 below. The assessment applies 

equally to the 220 and 110 kV transmission lines. It is possible that the 110 kV will be upgraded 

at the end of the construction in order to be used as the 220 kV line. 

Table 2 – High-level assessment of the E&S impacts of the TL project component - construction 

Affected VEC Impact producing 

factor 

Nature, magnitude 

and significance of 

impact 

Control and 

mitigation measures 

Residual impact 

significance 

1. Soils, geology and 

morphology 

Construction of 

concrete platforms 

which are the bases 

for the TL pylons.  

Pylons are expected 

to be erected every 

300 m along the       

14 km route – i.e.     

48 platforms 

constructed and 

each covering an 

area of 50 m
2
  

A total area of      

0.24 ha
 
will be 

occupied by 

platforms. 

During construction, 

each platform 

location will need to 

be accessed either 

by vehicle (or 

possibly helicopter)  

and there may be a 

need to create some 

temporary access 

tracks if the 

transmission line 

does not follow a 

new or existing road 

Minor Significance  

TL route to follow 

existing track or 

new track/road if 

possible 

Length of temporary 

tracks to access 

platform sites are to 

be minimised 

Waste management 

plan to be 

developed and 

implemented 

Negligible - Minor 

Significance 



JSC Nenskra Hydro - Nenskra HPP – Cumulative Impact Assessment 

DISCLOSURE AUTHORIZED - 901.8.9_ES Nenskra_Vol 10_Cumulative Impact Assessment_Feb 2017 Page 13 

Table 2 – High-level assessment of the E&S impacts of the TL project component - construction 

Affected VEC Impact producing 

factor 

Nature, magnitude 

and significance of 

impact 

Control and 

mitigation measures 

Residual impact 

significance 

2. Water resources Runoff with high 

sediment content 

from areas cleared 

of vegetation 

(platform 

construction and 

tracks) runs into 

surface water  

The cleared areas 

are negligible in size 

compared to the 

catchment. Impact 

of negligible 

significance 

Runoff management 

measures 

implemented at 

platform 

construction sites 

Negligible 

Significance 

 Accidental pollution 

from spills and leaks 

Significance depends 

on size of spill. For 

the TL construction 

hazardous material 

will be mainly fuel. 

Largest spill 

probably no more 

than 100 litres. 

Minor to moderate 

significance 

Spill prevent plans 

developed and 

implemented 

Clean-up of any 

spills 

Negligible 

Significance 

3. Flora Clearing of 

vegetation of a 

height greater than 

1.5 m along the     

30 m wide wayleave 

Clearing of 

vegetation at the 

platforms 

Total area with 

clearing of flora 

above 1.5 m along 

the wayleave will be 

in the order of        

42 ha. Magnitude 

and significance will 

depend on selected 

route and species 

present. Impact 

could be in the 

range of negligible 

to moderate 

significance  

   

Pre-construction 

botanic survey to be 

carried out  

TL route and 

position of 

platforms to be 

adapted as possible 

to avoid destroying 

Conservation 

Priority Species 

(CPS) 

Transplant when 

feasible individual 

CPS that would 

otherwise be 

destroyed by the 

construction work  

Negligible – minor 

significance 

4. Wildlife Clearing of 

vegetation will 

represent a loss of 

habitat for fauna 

and the 

construction work 

will cause a physical 

disturbance 

Mobile fauna will 

flee the immediate 

area during 

construction work 

Impact could be in 

the range of 

negligible to 

moderate 

significance 

Pre-construction 

survey to be carried 

out identify the 

presence of any rare 

or vulnerable 

wildlife – including 

birds and nesting 

 

 

Negligible – minor 

significance 
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Table 2 – High-level assessment of the E&S impacts of the TL project component - construction 

Affected VEC Impact producing 

factor 

Nature, magnitude 

and significance of 

impact 

Control and 

mitigation measures 

Residual impact 

significance 

5. Social 

environment 

Land acquisition Depending on route 

of TL and type of 

land use impacts 

could include: 

Temporary loss of 

pasture land or 

access to pasture 

land 

Loss of homes and 

need for 

resettlement 

Impact on public 

infrastructure 

negligible to high 

significance 

 

Identify land owners 

and land tenure 

Engage with 

stakeholders for 

acquisition or 

leasing of land 

Minimise land 

acquisition 

Adapt TL route to 

avoid impacting 

pasture land or 

access to pasture 

land 

Adapt TL route to 

avoid encroaching 

on private houses or 

gardens 

Entitlements Matrix 

will follow 

international 

requirements, thus 

ensuring that both 

formal and informal 

land use and 

ownership will be 

equally 

acknowledged 

Negligible – minor 

significance 

 Road use generating 

noise, dust and 

representing an 

increased risk of 

road accident 

Construction traffic 

will contribute a 

small amount to the 

general high level of 

traffic on the road 

Jvari-Kaishi and 

Kaishi-Chuberi roads 

Negligible – minor 

significance  

Traffic management 

plans 

Negligible – minor 

significance 

 Exposure to risk of 

unstable slopes 

Depending on the 

selected TL route 

pylon platforms may 

need to be 

constructed on 

steep and unstable 

slopes. The 

construction work 

may cause rockfall 

onto public roads or 

areas where general 

public may be 

present 

Impact could be in 

the range of 

negligible to high 

significance 

Risk assessment, 

including natural 

hazards 

Adapt TL route to 

avoid areas of 

unstable slopes, 

especially where 

construction work 

could result in 

rockfall affecting 

communities or 

infrastructure 

Negligible – minor 

significance 
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Table 3 – High-level assessment of the E&S impacts of the TL project component - operation 

Affected VEC Impact producing 

factor 

Nature, magnitude 

and significance of 

impact 

Control and 

mitigation measures 

Residual impact 

significance 

1. Community health 

and safety 

Electromagnetic 

radiation 

Depending on the 

route of the TL with 

respect to homes 

and residential 

areas, public may be 

exposed to levels of 

electromagnetic 

radiation above EU 

standards, which 

would be of 

moderate to high 

significance 

TL route to avoid 

homes and 

residential areas 

Safety distance 

between TL and any 

home 

Design of TL in 

compliance with 

European Industry 

Standards 

Negligible 

significance 

 High voltage cables Depending on the 

route of the TL 

public may be 

exposed to risk of 

electrocution in the 

case of structural 

failure of the TL due 

to natural hazards or 

extreme weather. 

moderate to high 

significance 

TL route to avoid 

homes and 

residential areas 

Safety distance 

between TL and any 

home 

Design of TL in 

compliance with 

European Industry 

Standards 

Negligible 

significance 

2. Avifauna Physical presence of  

high voltage power 

lines  

TL  can attract 

avifauna and cause 

mortality and large 

bodied / heavy birds 

may strike the TL 

that are strung 

across valleys 

through which they 

fly 

TL to be equipped 

with devices to 

prevent bird kill 

Negligible 

significance 

3. Visual amenity Physical presence of  

high voltage power 

lines 

Depending on the 

route of the TL 

public may be 

particular visible and 

may deteriorate the 

landscape in a valley 

which has high 

tourist potential. 

Minor to moderate 

to significance 

TL route selection 

criteria to include 

visual impact – and 

it is to be 

endeavoured to 

avoid having the 

powerline crossing 

the valley in a highly 

visible manner 

Negligible to minor 

significance 
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3 Scope for cumulative impact 

assessment 

This section presents the first steps of the CIA, which comprised defining spatial and temporal 

boundaries, identifying the VECs that are located within those boundaries, identifying 

neighbouring past, present and probable future developments that could contribute to 

cumulative impacts on VECs and characterising external activities and environmental and 

social stressors.  

3.1 Identification of VECs 
The identification of the VECs - which are the focus of this CIA - was undertaken as follows: 

 Consultations with local stakeholders and communities: The Project Company and SLR 

conducted a series of Focus Discussion Groups (FDG) with key stakeholders on 5 April, 

2016 (see Annex 2). The main goal of these consultations was to inform stakeholders 

about the CIA process and facilitate their identification of key VECs.  

 Documentation of information regarding the Project works and activities and the 

environment likely to be affected, as captured in the original ESIA (Gamma, 2015)  and the 

Supplementary E&S Studies.  

 Eǆpeƌt judgŵeŶt ďased oŶ the CIA teaŵ͛s eǆpeƌieŶĐe ǁith E“IAs foƌ hǇdƌopoǁeƌ pƌojeĐts.  

The selected VECs, the rationale for their selection, and their spatial and temporal boundaries 

are described in Section 3.2 below.  

3.2 VECs and their spatial and temporal boundaries  

3.2.1 River hydrology 

The river hydrology is addressed as three separate VECs, which are (i) Nenskra River hydrology, 

(ii) upstream Enguri hydrology and (iii) downstream Enguri hydrology. The 3 sections of rivers 

are addressed separately as the magnitude of impacts from the Nenskra Project differ for each 

section, and not all neighbouring future projects impact all three sections.     

 Nenskra River hydrology A.

River flow rate is selected as a VEC because the Nenskra River is the habitat of Brown Trout – 

which are a protected species in Georgia and flow rate influences sediment transport, which 

effects fish habitat. The direct area of influence of the Nenskra Project encompasses the 

Nenskra River - from the confluence with the Okrili tributary and extending to the confluence 

with the Enguri, which represents a length of 17 kilometres of river. Impacts on river flows are 

expected to occur as from the start of operation and for the duration of the operating life of 

the scheme. 
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 Enguri River hydrology between the confluences with the Nakra and Nenskra B.

The flow rate of the upstream Enguri River is selected as a VEC as it influences the changes in 

sediment transport capacity and risks of erosion or deposition of sediment. The direct area of 

influence encompasses the reach of the Enguri River between the confluence with the Nakra 

and the Nenskra Rivers. This represents a length of 4.3 kilometres of river. Modifications to 

flow rate are expected to occur as from the start of power generation and continue until the 

end of the operating life of the scheme. 

 Enguri River hydrology downstream from the Nenskra confluence C.

The flow rate of the Enguri River downstream of the confluence with the Nenskra – and 

upstream of the Enguri reservoir - is selected as a VEC as it is related to the changes in 

sediment transport capacity and risks of erosion or deposition of sediment.  This represents a 

length of 3 kilometres of river. Geomorphology impacts are expected to occur as from the start 

of construction and continue until the end of the operating life of the scheme. 

3.2.2 River water quality 

The river water quality is addressed as two separate VECs, which are (i) Nenskra River water 

quality, and (ii) downstream Enguri river water quality. The two sections of rivers are 

addressed separately as the magnitude of impacts from the Nenskra Project differ, and not all 

neighbouring future projects impact both sections     

 Nenskra River water quality A.

Nenskra River water quality is selected as a VEC because Brown Trout – which are a protected 

species in Georgia – populate the Nenskra River and its tributaries. The direct area of influence 

encompasses the Nenskra River - from the confluence with the Okrili tributary and extending 

to the confluence with the Enguri. This represents a length of 21 kilometres of river. Water 

quality impacts are expected to occur as from the start of construction. However, significant 

impacts are not expected after 2 to 3 years of operation – as the water quality in the Nenskra 

reservoir is expected to have improved progressively as nutrients and organic matter from the 

flooded biomass in the inundated area is flushed downstream. 

 Enguri River and Enguri reservoir water quality B.

Enguri River water quality is selected as a VEC because the Enguri River flows into the Enguri 

reservoir, which will also be impacted by the cascade of future hydropower projects on the 

Enguri River. The direct area of influence encompasses the Enguri River downstream from the 

confluence with the Nenskra and extending to the outlet of the Enguri reservoir, but not 

extending downstream from the Enguri reservoir. This is because the contribution of the 

Nenskra impacts on water quality on the Enguri reservoir are negligible. Water quality impacts 

are expected to occur from the start of construction and for the duration of the operating life 

of the scheme. However, impacts significant impacts are not expected after 2 to 3 years of 

operation – for the same reasons as for water quality described above. 
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3.2.3 River geomorphology 

The river geomorphology is addressed as 3 separate VECs, which are (i) Nenskra River 

hydrology, (ii) upstream Enguri hydrology and (iii) downstream Enguri hydrology. The 3 

sections of rivers are addressed separately as the magnitude of impacts from the Nenskra 

Project differ, and not all neighbouring future projects impact all 3 sections     

 Nenskra River geomorphology A.

Nenskra River geomorphology is selected as a VEC because the river geomorphology is an 

important factor with respect to the habitat for the fish Brown Trout (a protected species) 

which populate the Nenskra River and its tributaries. The direct area of influence encompasses 

the Nenskra River - from the confluence with the Okrili tributary and extending to the 

confluence with the Enguri. This represents a length of 21 kilometres of river.  Geomorphology 

impacts are expected to occur as from the start of construction and continue until the end of 

the operating life of the scheme. 

 Upstream Enguri River geomorphology B.

The geomorphology in the Enguri River is selected as a VEC as it is related to the changes in 

sediment transport capacity and risks of erosion or deposition of sediment.  The direct area of 

influence encompasses the reach of the Enguri River between the confluence with the Nakra 

and the Nenskra Rivers. This represents a length of 21.5 kilometres of river. Geomorphology 

impacts are expected to occur as from the start of construction and continue until the end of 

the operating life of the scheme. 

 Downstream Enguri River and Enguri reservoir geomorphology C.

The geomorphology in the Enguri River downstream of the confluence with the Nenskra and 

the Enguri reservoir is selected as a VEC as it is related to the changes in sediment transport 

capacity and risks of erosion or deposition of sediment. The direct area of influence 

encompasses the reach of the Enguri River downstream from the confluence with the Nenskra 

and the Enguri reservoir. This represents a length of 3 kilometres of river and 20 kilometres of 

reservoir. Geomorphology impacts are expected to occur as from the start of construction and 

continue until the end of the operating life of the scheme. 

3.2.4 Fish and fish habitat 

Fish and fish habitat are selected as a VEC because the Nakra and Nenskra Rivers are 

populated by Brown Trout (Salmo trutta morfa fario). The direct area of influence of the 

Nenskra Project encompasses the Nenskra River - from the tail of the Nenskra reservoir 

extending to the confluence with the Enguri and the Nakra River extending from the diversion 

weir to the confluence with the Enguri. However, the assessment considers the impact of the 

Project on fish resources on a watershed scale. Impact on fish resources are expected to occur 

as from the start of construction and continue to the end of the operating life of the scheme. 
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3.2.5 Forest resources 

Forest resources are selected as a VEC because they are a resource used by local communities 

and are the habitat for rare and protected species (e.g. bear).The direct area of influence of 

the Nenskra Project encompasses the future reservoir area and areas to be occupied by 

permanent and temporary facilities in both the Nenskra and Nakra valleys. However, the 

assessment considers the impact of the Project on forest resources on a watershed scale.  

Impact on forest resources are expected to occur during the construction period and will be 

permanent. 

3.2.6 Wildlife 

Wildlife is selected as a VEC because rare and protected species (e.g. bear) are present in the 

direct area of influence. The direct area of influence of the Nenskra Project encompasses the 

future reservoir area and areas to be occupied by permanent and temporary facilities in both 

the Nenskra and Nakra valleys. However, the assessment considers the impact of the Project 

on wildlife on a watershed scale.  Impacts on wildlife resources are expected to occur during 

the construction period because of loss of habitat, and there is a risk that impacts could 

continue during the operating life of the scheme and beyond due to increased unauthorised 

hunting and unauthorised forestry activities.  

3.2.7 Social aspects 

The social aspects selected as VECs have been selected taking into account the concerns raised 

by stakeholders during a CIA consultation meeting held on 5 April 2016. The issues which are 

addressed and the rationale for selection as a VEC are as follows: 

 Social license to operate. There has been some unfavourable opinions about the Project 

amongst some of the people of the Nenskra and Nakra valleys and in the villages around 

Khaishi regarding hydropower development in general. 

 Land acquisition. The unfavourable opinions in the Nenskra and Nakra valley has been 

directed towards the Nenskra land acquisition process which is currently ongoing and also 

reflects soŵe people͛s disĐoŶteŶtŵeŶt ǁith ƌegaƌd to the Khudoni land acquisition and 

resettlement process which has been ongoing for a longer period – but which is currently 

at a less advanced stage.  

 Employment. The local communities are expecting the hydropower projects to recruit 

local people for the construction phase, but there also concerns about the recruitment of 

workers from outside the region.  

 Public infrastructure. At the time of writing, the Nenskra Project is upgrading the dam 

access road and the resulting land acquisition is a source of unfavourable opinions. The 

Khudoni project will require that a new section of road near Khaishi to be built – as a 

section of the main road to Mestia will be flooded by the Khudoni reservoir.  If the new 

section of road is built prior to or during the Nenskra construction work, the new section 

of road will be used concurrently by the Nenskra and Khudoni. 

 Other economic activities in the watershed. This concern is in relation to activities such as 

tourism, mining, and forestry. The livelihoods of the project affected people which for 

some households is supplemented by unofficial logging activities. 

 Community health, safety and security. This concern is in relation to road safety and the 

need for a construction workforce and the possibility that part of the work may be 

recruited from outside the region. 
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3.2.8 Microclimate 

Microclimate is selected as a VEC because it is a concern that has been raised by Civil Societies 

and by local communities during various stakeholder meetings – though this was not 

mentioned specifically during the CIA consultation meeting held on 5 April 2016. 

3.2.9 Seismic activity 

The risk of Reservoir Triggered Seismicity (RTS) is selected as a VEC because it is a concern that 

has been raised by Civil Societies and by local communities during various stakeholder 

meetings – though this was not mentioned specifically during the CIA consultation meeting 

held on 5 April 2016. Risk of RTS are expected to be present during the operating life of the 

scheme. 

3.3 External activities 
The external activities in the Enguri watershed need to be taken account in this CIA and are 

therefore outlined in this section. The information has been taken from a prefeasibility study 

for a protected area in Racha, Lechkhumi and the Svaneti (KfW, 2015).  

3.3.1 Forestry 

Forestry is likely to be an environmental stressor on forest resources and wildlife VECs. 

Unauthorised logging and sawmilling are economic activities for local people in the area. KfW 

(2015) reports that after 2006, the government issued long-term logging license for durations 

of up to 20 years. However, only one ongoing license - expiring in 2021 - is located in Mestia 

municipality. The locations of expired and ongoing forest licenses are illustrated on the map 

provided in Figure 4 on page 11. 

3.3.2 Tourism 

The Upper Svaneti is well-known for tourism. Both winter and summer tourism are increasing 

following the development of tourist infrastructure, especially in the northern half of Mestia 

municipality. The Hatsvali ski resort opened in 2009 and the Tetnuldi ski resort opened in 

2015, attracting people during the winter. During the summer, tourists travel to the region 

attracted by hiking, horse riding and rafting. A large part of the northern half of the 

municipality above the Enguri River has been zoned for tourism development. The areas zoned 

for the Mestia tourist development are illustrated on the map provided in Figure 4 on page 11. 

3.3.3 Mining and quarrying 

The area has a potential for mining and quarrying due to the presence of iron ore, copper ore, 

gold and barite deposits and deposits of construction materials (gypsum, slate, gravel, sand, 

limestone and marble). The Ministry of Economy has defined areas for mining and quarrying 

where licenses have been issued for minerals extraction and exploration. An exploration 

license for precious metals covering 39,000 hectares was issued in the Mestia municipality in 

2005. The ongoing license is valid until 2018. The areas zoned for mining and quarrying are 

illustrated on the map provided in Figure 4 on page 11.  
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3.4 Environmental stressors  
Natural environmental processes taken into account in the assessment are presented in this 

section. Much of the information is from Georgia’s Third Communication to the United Nations 

Framework Convention on Climate Change (UNFCCC) prepared by the Ministry of Environment 

and Natural Resources Protection of Georgia in 2015). Additional information collected by SLR 

during informal interviews with local people is also included. 

3.4.1 Landslides, mudflows, rockfalls and avalanches 

Geoƌgia͛s Thiƌd CoŵŵuŶiĐatioŶ to the UNFCC ƌepoƌts oŶ the statistics of landslides, mudflows, 

rockfall and snow avalanches in the territory of Upper Svaneti for the period of 1960-2013. The 

communication concludes that in comparison to the 1960-1991period, the 1992-2013 period 

was characterised by an increase in the total number of landslides and registered floods. 

However, because of the absence of data, a similar assessment could not be conducted with 

regard to snow avalanches. Nevertheless, the report mentions that a significant part of the 

territory is exposed to avalanche hazards. The communication indicates that there is evidence 

to indicate that the increase in naturally occurring hazardous events is linked to cases of 

abundant precipitation and the increase in the volume of annual precipitation. In particular, 

the volume of annual precipitation in 1987, which was the year distinguished with natural 

geological events, exceeded the climate norm by 43 percent. 

The Nakra valley was subject to a landslide and mudflow event during a period of particularly 

high rainfall in August 2011. The mudflow caused by a landslide event blocked the Nakra River 

for a few minutes causing brief flooding upstream from the village of Nakra, and then a few 

minutes later causing a flood wave to descent the Nakra River when the river breached the 

temporary blockage. No houses were flooded and there we no injuries. This event is described 

in more detail in Vol. 5 – Hydrology and water quality impact assessment. 

During informal interviews with the SLR team in September 2015, the local people of Chuberi 

described how 1987 was characterised by very high snowfall, and that the Nenskra valley was 

subject to avalanches. A major avalanche occurred at the dam site, and a major avalanche 

occurred very close to the Chuberi village, causing 4 fatalities. As a result of the avalanche, 

nearly 50 percent of the Chuberi village people moved out of the valley. 

3.4.2 Glacial Lake Outburst Floods 

Lake formation is currently observed in the majority of glaciated mountain regions of the 

world and such glacial lakes can be the cause of outburst debris floods. The article Debris flow 

hazard of glacial lakes in the Central Caucasus (Petrakov et al, 2007) reports that in recent 

decades many new lakes have formed in the Caucasus due to rapid glacier recession induced 

by climate change and currently, up to 70 significant glacial lakes in the Central Caucasus are 

estimated. However, the location and size of the new lakes are not indicated on the ƌegioŶ͛s 
topographical maps, which were compiled some 50 years ago and the current state of the 

lakes and their potential hazard are not fully clear.  

As part of Vol. 6 – Natural hazards and dam safety, a preliminary appreciation of the risk of 

Glacial Lake Outburst Flood (GLOF) in the upper Nenskra catchment was undertaken and the 

identification of possible glacial lakes on the Nenskra catchment was carried out using satellite 

imagery. The satellite imagery suggests the presence of potentially 5 small high altitude lakes 

of limited capacity, but without ascertaining whether there are glacial lakes or natural ones. 

The PƌojeĐt͛s preliminary natural hazard assessment concludes that there is low risk of GLOF 

impacting the project structures.  
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3.4.3 Climate change  

The information presented in the following paragraphs is a summary of the information 

presented in Vol. 5 – Hydrology and water quality impact assessment. 

Forecast climate change in terms of temperature and precipitation for several regions in 

Georgia have been published and conclusions made on the trends iŶ Geoƌgia͛s Thiƌd 
Communication on Climate Change to the UNFCCC (Ministry of Environment and Natural 

Resources Protection of Georgia, 2015) and the Upper Svaneti region has been particularly 

studied.  

In Mestia, during the period 1986-2010 precipitation increased by 10 percent and mean annual 

air temperature increased by 0.3 degrees Celsius. In Khaishi, during the same period, 

precipitation increased by 15 percent and mean annual air temperature increased by              

0.4 degrees Celsius. Over the last 50 years, climate change in Mestia and Khaishi has led to 

increased temperatures mostly during autumn in Khaishi (+0.8 degrees Celsius) and mainly 

during summer in Mestia (+0.7 degrees Celsius). The seasonal temperatures on both 

meteorological stations remained virtually unchanged in winter and spring. The frequency of 

disastrous events caused by heavy precipitation has also increased and is reflected in increased 

losses causes by floods and landslides. 

The climate change for 2100 is forecast to comprise the following: 

 An incremental increase of annual temperature that could reach 3.7 degrees Celsius, and 

 Decrease in annual precipitation of 67 millimetres (Mestia) and 225 millimetres (Khaishi) 

compared to the 1986, corresponding to 6 and 16 percent decrease respectively. 

The climate change scenario predicts decrease of precipitation in winter, spring and autumn 

respectively. Precipitation will increase by 16 percent in summer in Mestia and will decrease 

by 14 percent in winter. 

The Third National Communication reports that during the period between 1890-1965 the area 

occupied by glaciers in the Upper Svaneti was reduced by 13 percent and in the same period 

the average annual temperature increased by 0.3 degrees Celsius.  A linear extrapolation of 

current trends predicts that by the year 2100, the Upper Svaneti air temperature will increase 

by a further 4 degrees Celsius and the area covered by glaciers will have been reduced to cover 

100 square kilometres. 
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4 Assessment of cumulative impacts 

The approach used for the assessment is in alignment with the Good Practice Handbook on 

Cumulative Impact Assessment and Management for the Private Sector in Emerging Markets 

(IFC, 2013). It is also consistent with the general approach recommended by the European 

Commission (Guidelines for the Assessment of Indirect and Cumulative Impacts as well as 

Impact Interactions, 1999). The assessment comprises estimating the future state of the 

selected VECs within the spatial and temporal boundaries defined in the scoping - and that 

may result from the aggregated stresses that affect them. The approach is described in Section 

1.5.    

In this assessment, the mitigation measure for some cumulative impacts is that the Nenskra 

PƌojeĐt ǁill ͞set the staŶdaƌd͟ i.e., other hydropower developers can use the Nenskra Project 

as an example of Good International Practice and this will be facilitated by the following: 

 The Supplementary E&S Studies ǁhiĐh haǀe ďeeŶ pƌepaƌed iŶ aligŶŵeŶt ǁith LeŶdeƌs͛ 
E&S policies are publically disclosed and can be consulted by other neighbouring 

hydropower projects; 

 As part of the stakeholder engagement programme JSCNH will engage with neighbouring 

hydropower developers to ensure they are informed of the Nenskra Project and will 

promote the adoption of Good International Practice; 

 JSCNH has established an E&S management team and neighbouring hydropower 

developers can contact the JSCNH Chief Environmental and Social Manager. 

4.1 River hydrology 
The assessment of the cumulative impacts on river hydrology is broken down into the 

assessment of impacts on the following zones: 

 Nenskra Zone 1 - reach between the dam site and the powerhouse (17 kilometres); 

 Nenskra Zone 2 - reach downstream from the powerhouse (4.3 kilometres); 

 Enguri zone 1 - reach between the Nenskra and Nakra confluences (21.5 kilometres); 

 Enguri zone 2 - reach downstream from the Nenskra confluence (3 kilometres), and 

 Enguri zone 3 – Enguri reservoir (20 kilometres). 

 The cumulative impacts on the Nakra are also addressed as there is run-of-river scheme 

planned on the Nakra. 

The locations of the zones evaluated are illustrated on the map provided in Figure 5 overleaf. 

The VEC-centred approach for the CIA on hydrology is presented schematically in Figure 6.    

4.1.1 Nenskra zone 1 - reach between the dam site and the 

powerhouse  

In addition to the Nenskra HPP project, it is the various small run-of-river hydropower schemes 

on tributaries of the Nenskra River that could potentially contribute to potential cumulative 

impacts on river hydrology of the reach between the Nenskra dam site and the powerhouse. 

No external anthropogenic activities that could influence hydrology have been identified and 
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climate change – which translates as a slight lowering of precipitation and lower surface water 

flow rates – has been taken account in the Nenskra HPP hydraulic studies.   

The principal contributor to impacts on hydrology is the Nenskra Project, which will reduce 

significantly the flow of the Nenskra River along the 17 kilometre long reach. The various run-

of-river schemes are not expect to create a discernible additional incremental impact. This is 

because run-of-river schemes do not comprise water storage and consequently the 

downstream flow rates are the same as for natural conditions. Although there may be the 

creation of small head pools upstream from the run-of-river hydraulic structures, the change in 

downstream flow rate of the tributary and the Nenskra River is expected to be negligible.  

The cumulative impact is therefore of negligible magnitude and is not significant. 

4.1.2 Nenskra zone 2 - reach downstream from the powerhouse 

In addition to the Nenskra HPP, the principal contributors to potential cumulative impacts on 

river hydrology of the reach downstream of the Nenskra powerhouse is the Khudoni dam-

reservoir – which will flood that part of the valley and transformed the river valley to a lake 

environment. 

The small run-of-river hydropower schemes on tributaries of the Nenskra River have a 

negligible impact on the hydrology as presented in section 4.1.1. No external anthropogenic 

activities have been identified that could influence hydrology and climate change is not 

expected to have a discernible impact on the volume of water stored or operating modes of 

the reservoir. 

The Nenskra HPP will modify the monthly inflows into the Khudoni reservoir compared to the 

case of Khudoni without Nenskra. However, there will be no modification to the total annual 

inflow. This is because of the diversion of the Nakra to the Nenskra reservoir, where Nakra 

waters are stored during the summer months. During the winter period, the waters are 

released from the Nenskra reservoir at a higher rate compared to the natural flow of the 

Nenskra for the case without the dam. However, this is not expected to result in the potential 

for a larger Khudoni reservoir and consequently no discernible cumulative impacts on Nenskra 

River hydrology are expected. 

The cumulative impact is therefore of negligible magnitude and is not significant. 

Although not strictly a cumulative impact it is worth mentioning that the tail of the Khudoni 

reservoir may be fairly close to the Nenskra powerhouse and that the developer of the 

Khudoni scheme will need to ensure that during flood events any backwater effect causing a 

rise in water level at the tail of the reservoir will not cause flooding of the Nenskra 

powerhouse. JSC Nenskra Hydro will liaise with the developer of the Khudoni Project on a 

number of related to possible overlapping of land requirements as discussed in section 4.6.2.    

 

  



JSC Nenskra Hydro - Nenskra HPP – Cumulative Impact Assessment 

DISCLOSURE AUTHORIZED - 901.8.9_ES Nenskra_Vol 10_Cumulative Impact Assessment_Feb 2017 Page 25 

Figure 5 – Cumulative impacts on hydrology – zones evaluated 
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Note. The cumulative impacts on the Nakra River are not presented as the run-of-river scheme planned on the Nakra may not be economically viable with the Nenskra HPP  

Figure 6 – Schematic of VEC-centred CIA for hydrology     
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4.1.3 Enguri zone 1 - reach between the Nenskra and Nakra 

confluences 

In addition to the Nenskra HPP, the principal contributors to potential cumulative impacts on 

river hydrology of the 21 kilometre long reach is the Khudoni dam-reservoir – which will flood 

3 kilometres of the Enguri valley upstream from the confluence with the Nenskra   

The Khudoni will make a significant change to the Enguri hydrology between the Nakra and 

Nenskra confluences. The riverbed and gorge of the lower reach will be flooded and the river 

environment transformed to a lake environment. However, the remaining 18 kilometres 

upstream from the tail end of the Khudoni reservoir will not be flooded. 

The diversion of the Nakra River flow by the Nenskra HPP is not expected to result in 

discernible additional impact to those of the Khudoni dam-reservoir.  The Nenskra project will 

result in modified monthly inflow into the Khudoni reservoir. However, the total annual inflow 

will not be changed and it is not expected to result in any changes to the size or the operating 

mode of the Khudoni HPP.  

4.1.4 Enguri zone 2 - reach downstream from the Nenskra confluence 

The Khudoni Project alone will make a significant change the Enguri River hydrology between 

the Nenskra confluence and the tail of the Enguri reservoir. The riverbed and gorge will be 

flooded and the river environment transformed to a lake environment, 3 kilometres of river 

are affected. Discernible additional impacts as a result of the changes in the Nenskra hydrology 

cause by the Nenskra Project are not expected. The changes in the monthly flow rate of the 

Nenskra inflow should be taken into account in the operation of the Khudoni HPP but it is not 

expected that there will be any significant modifications to reservoir operational modes.    

4.1.5 Enguri zone 3 - Enguri reservoir 

The impact on the Enguri reservoir from the Nenskra HPP (without taking into account 

Khudoni) is described in Vol.5 Hydrology and water quality impact assessment. In the frame of 

this CIA preparation, GSE were consulted and informed of the changes in monthly flow rates 

caused by the Nenskra Project. GSE considers that the impact is not significant as the changes 

to the monthly Enguri inflow rate caused by Nenskra are less than the inter-annual variations. 

When both Nenskra and Khudoni hydropower schemes are in operation, the storage and 

turbining regime adopted by the Khudoni HPP may require a slight modification to the Enguri 

reservoir mode of operation - and this could be through changes the monthly flow rates of 

turbined water, which would affect monthly reservoir water levels. This will be managed by 

GSE who will coordinate the operation of the Nenskra, Khudoni and Enguri hydropower 

schemes as a cascade system and not as individual hydropower schemes. However, the 

contribution to the changes in the Enguri turbining regime caused by Nenskra are expected to 

be negligible compared to those of Khudoni. Consequently, no discernible cumulative impacts 

are expected. 

4.1.6 Nakra River 

The principal impact on the Nakra River hydrology is that caused by the diversion of the river 

to the Nenskra reservoir. However, there is also a small HPP being developed by AquaEnergy 

downstream from the Nenskra PƌojeĐt͛s Nakƌa diversion weir. The AquaEnergy pƌojeĐt͛s basic 

design (Fichtner, 2016) provides the following characteristics:  

 The project is a run-of-river type hydropower project with a design discharge of 5 m
3
/s. 
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 The dam structure is a diversion weir structure with a height of 12 metres and is located 

in the Nakra riverbed at an altitude of 1,081 metres.  

 Water from the head pond created upstream from the weir is conveyed to the 

downstream powerhouse via a 2.9-kilometre long headrace (diameter 1.35 metres). The 

headrace is located on the right bank of the Nakra River.  

 The powerhouse dimensions are 30 metres x 20 metres and it is located at an altitude of 

900 metres, it is equipped with two vertical Pelton-type turbines. 

 The installed power capacity is approximately 7.3 MW.  Approximately 35 GWh energy 

should be generated per year. 

 Generated energy will be conveyed to a tie-in point on an existing transmission line via a 

new 110 kV transmission line that is approximately 0.5 kilometres in length.  

If the Nakra HPP is realised, the 3-kilometre reach of river between the AquaEnergy Project 

weir and powerhouse will be subject to a cumulative impact as impacted by both the Nenskra 

Project and the AquaEnergy project. The AquaEnergy Project will in effect be diverting and 

turbining the ecological flow from the Nenskra Project Nakra weir and potentially reducing 

even further the flow in the Nakra in this 3-kilometre reach.  

The Project Company will engage with AquaEnergy to ensure that design and feasibility of the 

AquaEnergy Nakra HPP will take into account the reduced flow of the Nakra River due to the 

Nenskra Project, and the need to maintain an ecological flow downstream from the 

AquaEnergy Nakra HPP weir. These constraints will significantly reduce the power production 

capacity of the AquaEnergy scheme. This measure is referred to later in this report as: 

[CUM 1] Cooperation with Nakra HPP developer with respect to the Nakra River reduced flow 

downstream of the water intake built by the Nenskra HPP. 
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4.1.7 Summary of cumulative impacts on hydrology 

Table 4 – Summary of cumulative impacts on hydrology 

Zone Geographical 

boundary  

Principal 

impact 

 

Origin of 

principal 

impact 

Nature of 

cumulative impact 

(source of impact) 

 

Magnitude 

of 

cumulative 

impact * 

Significance 

of 

cumulative 

impact * 

Nenskra 

Zone 1 

Nenskra River - 

reach between 

the dam site 

and the 

powerhouse 

Significantly 

reduced flow  

 

Nenskra 

HPP 

Negligible change to 

inflow from 

tributaries 

(small run-of-river 

HPP schemes) 

Negligible Not 

significant 

Nenskra 

Zone 2  

Nenskra River - 

reach 

downstream 

from the 

powerhouse 

River valley 

flooded 

Khudoni 

HPP 

Slightly modified 

monthly inflow 

rates – annual 

inflow unchanged 

(Nenskra HPP) 

Negligible Not 

significant 

Enguri 

Zone 1  

Enguri River - 

reach between 

the Nenskra 

and Nakra 

confluences 

River valley 

flooded 

 

Khudoni 

HPP 

Khudoni  reservoir -  

slightly modified 

monthly inflow 

rates – annual 

inflow unchanged 

(Nenskra HPP) 

Negligible Not 

significant 

Enguri 

Zone 2  

Enguri River - 

reach 

downstream 

from the 

Nenskra 

confluence 

River valley 

flooded 

 

Khudoni 

HPP 

Khudoni  reservoir -  

modified monthly 

inflow rates – 

annual inflow 

unchanged 

(Nenskra HPP) 

Negligible Not 

significant 

Enguri 

Zone 3  

Enguri 

reservoir 

Monthly 

inflow rates 

modified - – 

annual inflow 

unchanged 

Khudoni 

HPP 

 Negligible Not 

significant 

Nakra Reach from 

diversion weir 

to confluence 

with Enguri 

Significantly 

reduced flow  

 

Nenskra 

HPP 

Negligible change to 

inflow  

(small run-of-river 

HPP scheme) 

Negligible Not 

significant 

*
 Based on expert judgment 
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4.2 River geomorphology 
The assessment of the cumulative impacts on river geomorphology is broken down into the 

same zones as for hydrology in the previous section. The zones are as follows: 

 Nenskra Zone 1 - reach between the dam site and the powerhouse (17 kilometres); 

 Nenskra Zone 2 - reach downstream from the powerhouse (4.3 kilometres); 

 Enguri zone 1 - reach between the Nenskra and Nakra confluences (21.5 kilometres); 

 Enguri zone 2 - reach downstream from the Nenskra confluence (3 kilometres), and 

 Enguri zone 3 – Enguri reservoir (20 kilometres). 

The cumulative impacts on the Nakra are also addressed as there is a small run-of-river 

scheme planned on the Nakra (see Section 4.1.6). The locations of the zones evaluated are 

illustrated on the map provided in Figure 5. The VEC-centred approach for the CIA on 

geomorphology is presented schematically in Figure 7 overleaf.    

4.2.1 Nenskra zone 1 - reach between the dam site and the 

powerhouse  

In addition to the Nenskra HPP project, it is the various small run-of-river hydropower schemes 

on tributaries of the Nenskra River that could potentially contribute to potential cumulative 

impacts on river geomorphology of the reach between the Nenskra dam site and the 

powerhouse.  

The Nenskra Project will result in a significantly reduced flow in the Nenskra River, and the 

Nenskra dam-reservoir will trap sediment originating from the watershed upstream. 

Consequently, there will be reduced sediment loading in the river compared to baseline 

conditions.  

With respect to potential cumulative impacts, although the physical presence of the run-of-

ƌiǀeƌ hǇdƌauliĐ stƌuĐtuƌes Đould tƌap solid ŵateƌial tƌaŶspoƌted ďǇ the NeŶskƌa͛s lateƌal 
tributaries - the amount of sediment trapped will be relatively small. In addition, it is expected 

that in order for the run-of-river scheme to function correctly the structures will be equipped 

with systems for flushing the sediment or for the sediment to overflow the hydraulic structure. 

Consequently, it is expected that there will be a negligible change to sediment loading in the 

Nenskra as a result of the run-of-river hydropower schemes.  

In terms of environmental stressors, landslides on the steep sided valleys are a source of input 

of solid ŵateƌial iŶto the NeŶskƌa͛s lateƌal tƌiďutaƌies. The geŶeƌal tƌeŶd iŶ the ƌegioŶ – a result 

of climate change - is for an increase in the frequency landslides, the reduction of glaciers and 

the change of land cover (especially a decrease of forested areas). Consequently, it can be 

expected that in the long term there could be an increase in the amount of solid material – 

especially the fine sediment that is input into the Nenskra River. 
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Note. The cumulative impacts on the Nakra River are not presented as the run-of-river scheme planned on the Nakra may not be economically viable with the Nenskra HPP  

Figure 7 – Schematic of VEC-centred CIA for geomorphology  
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This increase is expected to a certain degree to balance the reduced sediment input caused by 

the trapping of sediment in the reservoir. In terms of external anthropogenic activities, of note 

is the zone earmarked as a potential mining/quarrying concession situated to the west of the 

Nenskra reservoir and encompassing part of the catchment of the Okrili tributary (see Figure 

4). In the central part of the concession, a quarrying area has already been licenced. Mining 

and/or quarrying activities could potentially be a source of fine sediment transported by the 

Okrili and input into the Nenskra River downstream from the dam. As for the increased 

frequency of landslides, this increase is expected to a certain degree to balance the reduced 

sediment input caused by the trapping of sediment in the reservoir. 

To conclude, the principal contributor to impacts on river geomorphology is the Nenskra 

Project. The various run-of-river schemes are not expect to create a discernible additional 

incremental impact and external activities and environmental stressors are not expected to 

influence the magnitude of cumulative impacts.  

The cumulative impact is therefore of negligible magnitude and is not significant. 

4.2.2 Nenskra zone 2 - reach downstream from the powerhouse 

The principal contributor to the impact on the geomorphology of the reach downstream of the 

Nenskra powerhouse is the Khudoni dam-reservoir – which will flood that part of the valley 

and transform the river valley to a lake environment. 

Cumulative impacts on this reach from the small run-of-river hydropower schemes on the 

NeŶskƌa͛s tƌiďutaƌies aŶd iŶflueŶĐe fƌoŵ eǆteƌŶal aĐtiǀities aŶd eŶǀiƌoŶŵeŶtal stƌessoƌs aƌe 
expected to be negligible as discussed in section 4.2.1 above. 

The Nenskra HPP will modify the quantities of sediment that enters the Khudoni reservoir, and 

this is discussed in section 4.2.4 which discusses the cumulative impacts on Enguri zone 2 – 

reach downstream of the Nenskra confluence. 

In terms of the geomorphology of the Nenskra downstream from the powerhouse, cumulative 

impacts are expected to be of negligible magnitude and not significant. 

4.2.3 Enguri zone 1 - reach between the Nenskra and Nakra 

confluences 

The assessment on this reach considers the Nenskra HPP plus Khudoni. The principal 

contributors to impacts on the geomorphology of the Enguri between the Nenskra and Nakra 

tributaries will be the Khudoni dam-reservoir. The reservoir will trap solid material transported 

by the Enguri. The incremental additional impact caused by the Nenskra Project will be a 

reduced sediment input into either Khudoni reservoir. This is because the Nakra river flow and 

consequently quantity of sediment transported will be significantly reduced because due to 

the Nakra diversion. The Nenskra Project impact contribution will therefore be a reduction of 

the negative impacts of the Khudoni project.  The cumulative impact expected to be of 

negligible magnitude and not significant. 

The Nakra inflow of water represents an annual average of 18 percent of the Enguri flow at 

that point. However, the sediment load of the Enguri is judged to be much higher than the 

Nakra – and so input of sediment to the Enguri by the Nakra is in the order of a few percent.  

The cumulative impact expected to be of negligible magnitude and not significant. 
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4.2.4 Enguri zone 2 - reach downstream from the Nenskra confluence 

The Khudoni Project alone will make a significant change to the Enguri River geomorphology 

between the Nenskra confluence and the tail of the Enguri reservoir. The riverbed and gorge 

will be flooded and the river environment transformed to a lake environment. There will be a 

very short reach of river probably less than 100 metres in length between the Khudoni dam 

and the tail of the Enguri reservoir.  

The Nenskra Project will result in the trapping of sediment at the Nenskra dam-reservoir, and 

consequently the amount of sediment transported into the Khudoni reservoir will be less than 

for the case without the Nenskra Project.  

The additional incremental impact caused by the Nenskra Project will therefore be a reduction 

of the negative impacts caused by the accumulation of sediment in the Khudoni reservoir.  The 

cumulative impact expected to be of negligible magnitude and not significant. 

4.2.5 Enguri zone 3 - Enguri reservoir 

The Khudoni Project alone will make a significant change to the Enguri reservoir 

geomorphology. The Khudoni reservoir will trap sediment transported by the Enguri River and 

consequently reduce significantly sediment input into the Enguri reservoir.  

The additional incremental impact caused by the Nenskra Project will be a reduction of the 

amount of sediment input into the Khudoni reservoir and will have negligible effect on the 

Enguri reservoir. 

The cumulative impact is expected to be of negligible magnitude and not significant. 

4.2.6 Nakra River 

The principal impact on the Nakra River sediment transport is that potentially caused by the 

diversion weir and reduced flow, which will significantly reduce solid transport in the river. 

However, the Project Company has made a commitment that periodic flushing of the Nakra 

will be undertaken to flush downstream accumulated sediment and thus maintain - as far as is 

technically possible - the sediment transport capacity of the river. There is also a small run-of-

river scheme planned on the Nakra downstream from the Nenskra diversion weir (see Section 

4.1.6). If the run-of-river project goes ahead - despite the significantly reduced Nakra discharge 

– there could potentially be cumulative impacts on the Nakra downstream from the run-of-

river weir. The weir could trap sediment and further reduce the sediment transport, which is 

modified by the Nenskra Project. Nevertheless, it can be expected that the run-of-river weir 

may trap some sediment initially but in order to function correctly will need to be equipped 

with a system for accumulated sediment to be flushed downstream or for the design to allow 

sediment to overflow the weir structure.  



JSC Nenskra Hydro - Nenskra HPP –Cumulative Impact Assessment 

DISCLOSURE AUTHORIZED - 901.8.9_ES Nenskra_Vol 10_Cumulative Impact Assessment_Feb 2017 Page 34 

4.2.7 Summary of impacts on geomorphology 

Table 5 – Summary of cumulative impacts on river geomorphology 

Zone Geographical 

boundary  

Principal 

impact 

 

Origin of 

principal 

impact 

Nature of 

incremental 

cumulative impact 

 

Magnitude 

of 

cumulative 

impact * 

Significance 

of 

cumulative 

impact * 

Nenskra 

Zone 1 

Nenskra River - 

reach between 

the dam site 

and the 

powerhouse

  

Significantly 

reduced 

sediment 

transport 

Sediment 

trapped in 

Nenskra 

reservoir  

Nenskra 

HPP 

Negligible change to 

Nenskra sediment 

from tributaries 

(small run-of-river 

HPP schemes) 

Negligible Not 

significant 

Nenskra 

Zone 2  

Nenskra River - 

reach 

downstream 

from the 

powerhouse 

River valley 

flooded 

Khudoni 

HPP 

Reduced sediment 

input to Khudoni 

reservoir from 

Nenskra River 

Negligible Not 

significant 

Enguri 

Zone 1  

Enguri River - 

reach between 

the Nenskra 

and Nakra 

confluences 

Sediment 

trapped by 

Khudoni dam-

reservoir 

 

Khudoni 

HPP 

Reduced input of 

sediment into the 

Enguri from the 

Nakra River causing 

a slightly reduced 

quantity of 

sediment that 

accumulates in the 

Khudoni or Kashi 

reservoirs 

(Nenskra HPP) 

Negligible Not 

significant 

Enguri 

Zone 2  

Enguri River - 

reach 

downstream 

from the 

Nenskra 

confluence 

River valley 

flooded 

 

Khudoni 

HPP 

Reduced input of 

sediment into the 

Enguri from the 

Nakra River causing 

a slightly reduced 

quantity of 

sediment that 

accumulates in the 

Khudoni or Kashi 

reservoirs 

(Nenskra HPP) 

Negligible Not 

significant 

Enguri 

Zone 3  

Enguri 

reservoir 

Enguri 

sediment 

trapped in 

Khudoni 

reservoir  

Khudoni 

HPP 

Reduced sediment 

input to Khudoni 

reservoir from 

Nenskra River 

Negligible Not 

significant 

Nakra Reach from 

diversion weir 

to confluence 

with Enguri 

Significantly 

reduced 

sediment 

transport  

 

Nenskra 

HPP 

Negligible change to 

sediment transport 

(small run-of-river 

HPP scheme) 

Negligible Not 

significant 

*
 Based on expert judgment 
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4.3 Water quality 
The assessment of the cumulative impacts on water quality is broken down into similar zones 

as for hydrology and geomorphology assessed in the previous sections 4.1 and 4.2. However, 

the Enguri 1 zone – encompassing the reach between the Nakra and Nenskra confluences is 

not affected by changes in water quality caused by the Nenskra Project. The zones assessed for 

water quality are therefore as follows: 

 Nenskra Zone 1 - reach between the dam site and the powerhouse (17 kilometres); 

 Nenskra Zone 2 - reach downstream from the powerhouse (4.3 kilometres); 

 Enguri zone 1 - reach between the Nenskra and Nakra confluences (21.5 kilometres); 

 Enguri zone 2 - reach downstream from the Nenskra confluence (3 kilometres), and 

 Enguri zone 3 – Enguri reservoir (20 kilometres). 

No cumulative impacts on the Nakra are expected. The locations of the zones evaluated are 

illustrated on the map provided in Figure 5. The VEC-centred approach for the CIA on 

hydrology is presented schematically in Figure 8 overleaf.  

4.3.1 Nenskra zone 1 - reach between the dam site and the 

powerhouse  

The principal contributor to impacts on water quality is the Nenskra Project, which will cause 

slightly modified water quality of the Nenskra River along the reach for a duration of 3 to 5 

years following the reservoir filling. The various small run-of-river hydropower schemes 

located on tributaries of the Nenskra River could potentially cause incremental additional 

impacts to those of the Nenskra Project on river water quality. However, run-of-river schemes 

are not expected to create a discernible additional impact because the schemes do not 

comprise water storage. Consequently, there will be no modification of the water quality due 

to biodegradation of flooded biomass.  

In terms of external anthropogenic activities, of note is the zone earmarked as a potential 

mining/quarrying concession situated to the west of the Nenskra reservoir and encompassing 

part of the catchment of the Okrili tributary (see Figure 4 on page 11). In the central part of the 

concession, a quarrying area has already been licenced. Mining and/or quarrying activities 

could potentially be a source of pollution – from accidental spills and leaks of hazardous 

materials or possibly from heavy metal leaching due to acid rock drainage. However, as the 

nature of any mining is unknown at this time the nature of potential pollution is unknown and 

this can only be flagged as a potential risk.  

The cumulative impact in terms of water quality is therefore of negligible magnitude and is not 

significant.
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Note. The cumulative impacts on the Nakra River are not presented as the run-of-river scheme planned on the Nakra may not be economically viable with the Nenskra HPP  

Figure 8 – Schematic of VEC-centred CIA for water quality 
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Water quality

Significant impact 

from Khudoni HPP reservoir

Negligible incremental 

impact from Nenskra 

Project

Enguri zone 1

Water quality

Significant impact 

from Khudoni reservoirs

Negligible incremental 

impact from Nenskra 

Project

Enguri zone 3

Water quality

Significant impact 

from HPPs on Enguri River

Negligible incremental 

impact from Nenskra 

Project

Tourist 

develop-

ment

Small run-of-river 

hydropower schemes

VEC

and 

impact

External 

factor
Other 

Projects 

Impact 

from 

Nenskra 

Project

Impact 

from 

Other 

projects 

Project

Mining 

develop-

ment

Modified water 

quality in first 2 -

3 years following 

filling of  Nenskra 

dam-reservoir

Modified water 

quality in first 2 -

3 years following 

filling of  Nenskra 

dam-reservoir

Lower Nenskra 

valley flooded

No modification 

to Nakra water 

quality from 

Nenskra Project  

Lower part flooded by 

Khudoni HPP reservoir 

Flooded by 

Khudoni reservoir 

Modified water 

quality in first 2 -

3 years following 

filling of  Khudoni 

reservoir

Modified water 

quality in first 2 -

3 years following 

filling of  

Nenskra 

reservoir
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4.3.2 Nenskra zone 2 - reach downstream from the powerhouse 

In addition to the Nenskra HPP, the principal contributor to potential cumulative impacts on 

water quality of the reach downstream of the Nenskra powerhouse is the Khudoni dam-

reservoir – which will flood that part of the valley and transform the river valley to a lake 

environment. The small run-of-river hydropower schemes on tributaries of the Nenskra River 

have a negligible impact on the water quality as presented in section 4.3.1. However, the zone 

earmarked as a potential mining/quarrying concession situated to the west of the Nenskra 

reservoir and encompassing part of the catchment of the Okrili tributary represents a potential 

risk of water pollution as described in section 4.3.1. The cumulative impact on the reach is 

described in section 4.3.3 below as the Khudoni reservoir will encompass the Nenskra zone 2 

and the Enguri zone 2. 

4.3.3 Enguri zone 2 - reach downstream from the Nenskra confluence 

The Khudoni Project alone will make a significant change to the Enguri River water quality, 

including the lower reach of the Nenskra River, which will be flooded by the Khudoni reservoir 

(Nenskra zone 2). The importance of cumulative impacts of the Nenskra HPP and Khudoni 

dam-reservoir are dependent on the timing of the reservoir filling of the 2 reservoirs. The 

Nenskra Project water quality assessment predicts that during the first 2 to 3 years after the 

filling of the Nenskra reservoir, the water will be somewhat modified and consequently if the 

Khudoni reservoir is also filled at the same time as the Nenskra reservoir, or in the 3 years 

following the filling of the Nenskra reservoir, cumulative impacts could be expected. The 

official planning for the start of power generation by the Khudoni hydropower scheme is 2021 

and therefore in theory coincides with the Nenskra reservoir filling and start of production of 

the Nenskra hydropower scheme. The key factors that influence the importance of the impact 

of the modified Nenskra water quality on the Khudoni reservoir water are as follows: 

 The Nenskra inflow represents 25 percent of the total inflow to the Khudoni reservoir; the 

other inflows are the Enguri River (69 percent) and the Tkheishi River (7 percent); 

 The vegetation in the inundated area of the Khudoni reservoir comprises 175 hectares of 

forest and 367 hectares of areas of grass or no vegetation. The Nenskra flooded area 

comprises 269 hectares, including 174 hectares of cleared forest. Consequently, the 

Khudoni reservoir although significantly larger than the Nenskra reservoir probably has a 

similar amount of biomass and forest soils to that of Nenskra. 

 In terms of reservoir recharge, the Khudoni reservoir has a storage volume of 340 million 

cubic metres, and an annual recharge of 4,100 million cubic metres. The recharge 

therefore represents 12 reservoir volumes per year.  

Taking the above factors into consideration the cumulative impact on the Khudoni reservoir 

can be estimated. The nutrients and organic carbon from the Nenskra reservoir that flow into 

the Khudoni reservoir will represent approximately a 50 percent input increase compared to 

the case without the Nenskra Project. However, the Khudoni reservoir recharge (12 reservoir 

volumes per year) is 3 times greater than of the Nenskra reservoir recharge and the Khudoni 

reservoir volume is nearly twice that of the Nenskra reservoir volume. Consequently, although 

Nenskra reservoir water will increase the nutrient and organic carbon input, this is balanced by 

the dilution from the Enguri River and the fact that Khudoni inundated area has significantly 

less vegetation per hectare than the Nenskra inundated area. Therefore, nutrients and organic 

carbon in the Khudoni reservoir are not expected to reach levels causing eutrophic conditions 

– they will be less than those in the Nenskra reservoir. Cumulative impact on Khudoni reservoir 

water quality are expected to be of minor magnitude and low significant.  
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4.3.4 Enguri zone 3 - Enguri reservoir 

Taking into account the cumulative impacts on the Khudoni reservoir discussed above in 

section 4.3.3. The cumulative impact of Nenskra modified water on the Enguri reservoir can be 

estimated. The inflow of nutrients and organic carbon with the modified Nenskra reservoir 

water into the Enguri reservoir will probably represent an iŶĐƌease iŶ the ƌeseƌǀoiƌ͛s ŶutƌieŶt 
and organic carbon input. However, this is balanced by the dilution from the Enguri River and 

the volume of the reservoir – which is 6 times the volume of Nenskra. The concentrations of 

nutrients and organic carbon from Nenskra will be diluted by a factor of 7. Therefore nutrients 

and organic carbon in the Enguri reservoir are not expected to reach levels causing eutrophic 

conditions and the cumulative impact on Enguri reservoir water quality is not expected to be 

significant. 

4.3.5 Summary of impacts on water quality 

Table 6 – Summary of cumulative impacts on water quality 

Zone Geographical 

boundary  

Principal 

impact 

 

Origin of 

principal 

impact 

Nature of 

cumulative impact 

 

Magnitude 

of 

cumulative 

impact * 

Significance 

of 

cumulative 

impact * 

Nenskra 

Zone 1 

Nenskra River - 

reach between 

the dam site 

and the 

powerhouse

  

Modified 

water quality 

during first 2 

to 3 years after 

reservoir filling 

Nenskra 

HPP 

Negligible change 

to water quality of 

inflow from 

tributaries 

(small run-of-river 

HPP schemes) 

Negligible Not 

significant 

Nenskra 

Zone 2  

Nenskra River - 

reach 

downstream 

from the 

powerhouse 

River valley 

flooded and 

modified 

water quality 

due to 

biodegradation 

of flooded 

biomass 

Khudoni 

HPP 

Increased input of 

nutrients and 

organic material to 

the Khudoni 

reservoir – 

increasing the 

modified nature of 

the water quality 

for a duration of 2 

to 3 years 

Minor Low 

Enguri 

Zone 2  

Enguri River - 

reach 

downstream 

from the 

Nenskra 

confluence 

As for Nenskra 

zone 2 aove 

Khudoni 

HPP 

As for Nenskra zone 

2 above 

As for 

Nenskra 

zone 2 

above 

As for 

Nenskra 

zone 2 

above 

Enguri 

Zone 3  

Enguri 

reservoir 

 Khudoni 

HPP 

 Negligible Not 

significant 

Nakra Reach from 

diversion weir 

to confluence 

with Enguri 

No discernible 

impact 

 

Nenskra 

HPP 

No discernible 

impact  

 (small run-of-river 

HPP scheme) 

Negligible Not 

significant 

*
 Based on expert judgment 
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4.4 Fish resources and fish habitat 
The assessment of the cumulative impacts on fish resources and fish habitat has been based 

on the same zones as the river hydrology - but the assessment of significance has been 

assessed on a watershed level. This is because potential cumulative effects on river ecology are 

likely to occur through the changes in hydrology, geomorphology and water quality, and an 

understanding of the changes in river ecology is essential for assessing fish resources and fish 

habitat. The assessment has been broken down to evaluate the following zones: 

 Nenskra zone 1 - reach between the dam site and the powerhouse; 

 Nenskra zone 2 - reach downstream from the powerhouse; 

 Enguri zone 1 and 2 - reach between the Nakra confluence and downstream from the 

Nenskra confluence, and 

 Enguri zone 3 – Enguri reservoir 

The cumulative impacts on the Nakra are also addressed as there is a run-of-river scheme 

planned on the Nakra (see Section 4.1.6). The locations of the zones evaluated are illustrated 

on the map provided in Figure 5. 

Fish resources considered here are brown trout (Salmo trutta morfa fario), the only species 

considered likely to be present within the Nenskra watershed, and Caucasian Goby  (Ponticola 

constructor) a species which may be present within the Enguri River system (Ministry of 

Energy, 2011), but which has not been found in the Nenskra and Nakra rivers.  

4.4.1 Nenskra zone 1 - reach between the dam site and the 

powerhouse  

In addition to the Nenskra HPP project, it is the small run-of-river hydropower schemes on 

tributaries of the Nenskra River downstream from the Nenskra dam which could contribute to 

potential cumulative impacts on river ecology on the reach between the Nenskra dam site and 

the powerhouse. The locations of the run-of-river schemes are illustrated on the map provided 

in Figure 4 on page 11 and comprise the following: 

 Tskhvandiri HPP, initially developed by the Austrian Georgian Development; 

 Okrili HPP, initially developed by the Austrian Georgian Development; 

 Lakhami HPP, initially developed by the Austrian Georgian Development, and 

 Darchi-Ormeleti HPP, developed by Hydro Lea with funding from the EBRD. 

However, the MoU between the Government of Georgia and the Austrian Georgian 

Development was annulled in February 2016 and there is currently much uncertainty regarding 

if and when the Tskhvandiri, Okrili and Lakhami schemes could be developed. 

The principal contributor to impacts on river ecology on this reach is the Nenskra Project. In 

summary, the Nenskra dam alone will cause the following impacts: 

 Significant flow reduction on this reach of the Nenskra River; 

 Reduction of transported solid material entering the river;  

 Reduced transportation of solid material in the river due to reduced flow; 

 Changes in channel morphology and river habitat types e.g. holding areas and spawning 

areas;  

 No change in water quality predicted. 
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The impact of the Nenskra HPP on the brown trout within the Nenskra River in the absence of 

mitigation is predicted to be significant due to severance of the brown trout migration route 

on the Nenskra River, to upstream spawning areas. Mitigation in the form of a River Channel 

Maintenance/ Habitat enhancement plan will be implemented post construction
2
 with the aim 

of maintaining a viable population of brown trout within the Nenskra zone 1 area. The 

cumulative impacts on this section of river have therefore been assessed while taking the 

proposed mitigation measures into account.  

The planned run-of-river schemes on the Nenskra River͛s tributaries do not overlap spatially 

with the fish habitat affected by the Nenskra Project. However, some of the brown trout 

population in the Nenskra River may also migrate seasonally up the tributaries where there 

may be spawning or juvenile areas. Consequently, hydraulic changes on the tributaries as a 

result of the run-of-river schemes could result in cumulative impacts on the NeŶskƌa͛s brown 

trout population.  

The reaches affected by the reduced flow caused by the run-of-river schemes may be several 

kilometres in length. The run-of-river schemes typically divert part of the river͛s floǁ through a 

penstock to a powerhouse further downstream, causing a reach of the river to be bypassed. 

The reduced flow in the bypassed sections could represent a loss of fish habitat – and the weir 

itself could represent a physical barrier preventing fish from moving further upstream.  

Run-of-river schemes in Georgia are normally required to have an ecological flow in the 

bypassed reaches, and weirs are normally equipped with fish-passes. To ensure that this 

happens for run-of-river schemes in the Nenskra catchment, JSCNH will inform the Georgian 

Ministry of Environment and the Ministry of Energy of the importance of including effective 

fish passes and ecological flows in any run-of-river schemes developed in the Nenskra 

catchment to prevent cumulative impacts on fish. This commitment is referred to later in this 

report as: 

 [CUM 2] Coordination with the Government of Georgia (Ministry of Environment and 

Ministry of Energy) to ensure that run-of-river schemes in the Nenskra and Nakra 

catchment are required to be equipped with ecological flows and fish passes. 

The reduced population of brown trout in this reach resulting from the Nenskra HPP may be 

partially balanced by the increase in the brown trout population that results from the 

development of the population in the Khudoni reservoir and which may seasonally move 

upstream. This phenomena may take a number of years to become established but is 

considered as pƌoďaďle ďeĐause ďƌoǁŶ tƌout͛s pƌefeƌƌed haďitat iŶ additioŶ to stƌeaŵs also 
includes lakes. The brown trout is an adaptable fish and was successfully introduced artificially 

in India, Australia, New Zealand and North America. However, this positive impact will 

probably be marginal. 

To conclude, taking into account that: 

 The main contributor to the cumulative impact on fish habitat and fish population is 

expected to be the Nenskra HPP; 

 The River Channel Maintenance/ Habitat should reduce this impact, and 

 Impact from run-of-river schemes will be minimised by including effective ecological flow 

and fish passes in the design of the schemes. 

The cumulative impact on fish is assessed to be detectable, of low magnitude, but non-

significant. 

                                                           
2
 Volume 4 – Biodiversity Impact Assessment 
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4.4.2 Nenskra zone 2 - reach downstream from the powerhouse 

In addition to the Nenskra HPP, the principal contributors to potential cumulative impacts on 

river hydrology of the reach downstream of the Nenskra powerhouse is the Khudoni dam-

reservoir – which will flood that part of the valley and transform the river valley to a lake 

(impounded) environment. The small run-of-river hydropower schemes on tributaries of the 

Nenskra River have a negligible impact on the hydrology as presented in section 4.1.1. The 

Nenskra HPP will modify the monthly outflows to the Nenskra River from the powerhouse, 

creating, when in full flow, hostile conditions for brown trout.  The footprint of the Khudoni 

reservoir reaches up towards the powerhouse, to within less than 1 kilometre of it. Currently 

the distance between the Enguri confluence and the powerhouse is 4.3 kilometres. During 

turbining events, the location of the Khudoni reservoir may be beneficial to brown trout, by 

enabling movement up the lower stretches of the Nenskra river, by providing a still water 

refuge or resting area. When turbining has ceased, the brown trout may then be able to swim 

up the Nenskra River past the powerhouse to utilise nursery areas and potential spawning 

areas upstream of the powerhouse. The cumulative impact is therefore of low magnitude and 

could be positive, but is assessed to be non-significant. 

4.4.3 Enguri zone 1 and 2 - reach between the Nakra confluence and 

downstream from the Nenskra confluence 

In addition to the Nenskra HPP, the principal contributor to potential cumulative impacts on 

river ecology of the Enguri River is the Khudoni dam-reservoir – which will flood the lower part 

of this reach. The Khudoni Project will make a significant change to the Enguri river ecology 

between the lower section of the Nakra and Nenskra confluences. The riverbed and gorge of 

the lower reach will be flooded and the river environment transformed to a lake environment.  

Five (5) kilometres of river would be affected as the reservoir footprint covers 530 hectares. At 

the current time, the Enguri River is a fast flowing heavily sediment laden glacial meltwater 

river, considered to represent a fairly hostile environment for fish species; though they are 

considered to be present (Ministry of Energy, 2011). The creation of a reservoir here may in 

fact increase the suitability of habitats for fish, though there is little published evidence 

available to support this other than the presence of a population of brown trout in the Enguri 

Reservoir. At the current time, it is considered unlikely that brown trout or Caucasian Goby 

migrate up from the Enguri River into the Nenskra River, due to the narrow gorge, which 

connects the two rivers, which is steep and fast flowing; though downstream passage may take 

place. As a result of this, changes in the river Enguri are considered unlikely to negatively affect 

those in the Nenskra river as a result of the Nenskra HPP. Conversely the Nenskra HPP is not 

considered likely to cumulatively affect the Enguri, as annual inflow rates will not change 

significantly, meaning that there will be a negligible effect on the flow rate of the river ecology 

of the Enguri River. The cumulative impact is expected to be of negligible magnitude and not 

significant. 

4.4.4 Enguri zone 3 - Enguri reservoir 

The dam on the Enguri reservoir acts as a barrier to the migration of fish from the Black sea 

such as trout and salmon, as well as locally occurring fish down-stream of the dam. Data on the 

fish species present within the Enguri reservoir is limited, but it is considered most likely that 

only brown trout and possibly the Caucasian Goby are present here. The presence of the 

Nenskra dam is not considered to have a cumulative impact with regard to the Enguri dam, as 

it is anticipated that fish migration is on a local scale, i.e. within the Nenskra River and not 

within the catchment as a whole, i.e. from the Enguri reservoir.  The cumulative impact is 

expected to be of negligible magnitude and not significant. 
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4.4.5 Nakra River 

The Nenskra HPP will result in a significant reduction in the flow of the Nakra River, and 

consequently there is a resulting impact on fish habitat and fish in the river. The realisation of 

the Nakra run-of-river scheme downstream from the diversion weir (Nenskra intake weir) 

would result in a further reduction in river flow. However, it is probably unlikely that the Nakra 

run-of-river scheme will go ahead if the Nenskra Project is realised (see section 4.1.6), as the 

Nakra run-of-river scheme will probably not be economically viable with the upstream 

diversion of the Nakra.  Nevertheless, for completeness, this assessment considers the case 

that the Nakra run-of river does go ahead but with a significantly smaller power generating 

capacity. If it does go ahead, the Nakra run-of-river scheme will require the diversion of part of 

the remaining Nakra flow – comprising the ecological flow released from the Nakra diversion 

weir and the runoff downstream from the weir - via a penstock to a downstream powerhouse, 

resulting in the bypassing of a 2.9 kilometre long reach of the Nakra. However, it can be 

assumed that the Nakra run-of-river weir will be equipped with an ecological flow – probably 

the same as that released from the Nenskra intake weir further upstream – and a fish pass. 

The Nakra run-of-ƌiǀeƌ sĐheŵe͛s ĐoŶtƌiďutioŶ to the ƌeduĐed flow and reduced fish habitat in 

the 2.9 kilometre reach is expected to be significant compared to the Nenskra HPP alone. To 

mitigate this the Project Company will engage with both AquaEnergy, the developer of the 

Nakra run-of-river scheme and the Government of Georgia, to ensure that weir is equipped 

with a fish pass and that a suitable ecological flow is guaranteed. This measure is referred to 

later in this report as: 

 [CUM 2] Coordination with the Government of Georgia (Ministry of Environment and 

Ministry of Energy) to ensure that run-of-river schemes in the Nenskra and Nakra 

catchment are required to be equipped with ecological flows and fish passes. 

 [CUM 3] Coordination with Nakra HPP developer with respect to ecological continuity 

along the Nakra River taking into account the water intakes of both projects. 

4.4.6 Cumulative impacts at a watershed level 

Taking in to account all of the individual geographical assessments, it is possible to assess the 

cumulative effect on the brown trout at a larger watershed level. Brown trout are a migratory 

species on a local level, living in different parts of the river system, depending on feeding 

requirements, spawning, gravels and areas with suitable flow rates. Creating dams blocks 

these migration routes, which will happen on the Nenskra, so mitigation in the form or River 

Channel Maintenance/Habitat Plan will be implemented; to enable the best chance for 

preservation of the brown trout species in the Nenskra Zone 1 reach.  

The Enguri reservoir by its nature has prevented brown trout migration through the lower 

reaches of the watershed and desk based sources would indicate that a population of brown 

trout has become resident within the Enguri reservoir, which likely moves up the river Enguri 

to spawn in the autumn. The location of the Khudoni dam will serve to further sever the 

migration routes for these fish, and may have a significant negative impact if there is no 

suitable spawning habitat between the Enguri reservoir and the proposed Khudoni dam. No 

survey data or reporting is available which relates to this; however, the maintenance of a 

suitable Minimum Ecological Flow release, from the Khudoni dam (as proposed Ministry of 

Energy, 2011) could create suitable spawning areas on this stretch of the river by changing 

flow rates and sediment deposition.  

Above the proposed Khudoni dam, the newly created Khudoni reservoir may provide suitable 

habitat for brown trout.  Brown trout present in the reservoir, will still be able to undertake 

local migration upstream of the reservoir.  
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It is understood that the hydropower schemes proposed further up the Enguri River will, if 

built, be run-of-river schemes on tributaries of the Enguri, and the loss of habitat caused by 

river diversions and the physical barriers to fish movement represented by weirs will 

potentially contribute to a cumulative impact on fish at a watershed level. However, impacts 

on fish from run-of-river schemes in the Enguri catchment upstream from the Nenskra 

confluence will not affect fish populations in the Nenskra. However, it is normal for run-of-

river schemes in Georgia to be designed and built with the mandatory environmental flows 

and weirs equipped with fish passes.  

It is recognised that environmental flow and fish passes for small hydropower schemes are not 

always effective. Consequently JSCNH will coordinate with the Government of Georgia 

regarding the need to ensure that ecological flows and fish passes are include in the design of 

run-of-river schemes in the Nenskra and Nakra catchment ([CUM 2] Coordination with the 

Government of Georgia (Ministry of Environment and Ministry of Energy) to ensure that run-

of-river schemes in the Nenskra and Nakra catchment are required to be equipped with 

ecological flows and fish passes.).  

So to conclude, it is recognised that there is a risk of cumulative impact on brown trout within 

the watershed. Nevertheless, with implementation of suitable mitigation and if isolated 

populations are viable, the residual cumulative impact is assessed to be low and not 

significant. A fish monitoring programme will be carried out as described in Vol. 4 Biodiversity 

Impact Assessment and if necessary corrective actions such as restocking the Nenskra or Nakra 

with juvenile trout or fry will be carried out and which will benefit the fish population on a 

watershed scale. 

4.4.7 Summary of impacts on fish resources and habitats 

Table 7 – Summary of cumulative impacts on fish resource and habitats 

Zone Geographical 

boundary  

Principal 

impact 

 

Origin of 

principal 

impact 

Nature of 

cumulative 

impact 

 

Magnitude of 

cumulative 

impact 
a
 

Significance 

of 

cumulative 

impact 
a
 

Nenskra 

Zone 1 

Nenskra River 

- reach 

between the 

dam site and 

the 

powerhouse 

Significantly 

reduced flow  

 

Nenskra 

HPP 

Negligible change 

to inflow from 

tributaries – loss 

of fish habitat  in 

bypassed reaches 

of tributaries 

(small run-of-

river schemes) 

Low Not 

significant 

Nenskra 

Zone 2  

Nenskra River 

- reach 

downstream 

from the 

powerhouse 

River valley 

flooded 

Khudoni 

HPP 

Khudoni HPP may 

create resting 

places for brown 

trout and 

increase 

migration 

possibilities. 

Negligible Not 

significant 

Enguri 

Zone 1+ 2  

Enguri River - 

reach 

between 

Nakra 

confluence 

and 

downstream 

from the 

Nenskra 

confluence 

River valley 

flooded 

 

 

Khudoni 

HPP  

Khudoni  

reservoir -  will 

create area of still 

water, which may 

be more 

habitable for fish 

than the 

currently fast 

flowing Enguri 

river. 

Negligible Not 

significant 
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Zone Geographical 

boundary  

Principal 

impact 

 

Origin of 

principal 

impact 

Nature of 

cumulative 

impact 

 

Magnitude of 

cumulative 

impact 
a
 

Significance 

of 

cumulative 

impact 
a
 

Khudoni  

reservoir -  

modified monthly 

inflow rates – 

annual inflow 

unchanged 

Enguri 

Zone 3  

Enguri 

reservoir 

Barrier to 

fish 

migration 

Khudoni 

HPP and 

Enguri HPP 

Fish present in 

the Enguri 

reservoir will be 

prevented from 

migrating up past 

the Khudoni 

Dam.  Fish 

migration from 

Enguri to Nenskra 

river not 

currently 

considered likely  

Negligible Not 

significant 

Nakra Reach from 

diversion weir 

to confluence 

with Enguri 

Significantly 

reduced flow 

and loss of 

fish habitat  

 

Nenskra 

HPP 

Further loss of 

fish habitat in 2.9 

km bypassed 

reach 

 (small run-of-

river HPPP 

scheme) 

Moderate
b
 significant

b
 

Watershed 

level  

Includes all of 

the above 

Change in 

river ecology, 

barriers to 

fish 

migration 

 If mitigation is 

implemented and 

successful, 

isolated fish 

populations 

should be 

maintained  

Low Not 

significant 

a
 Based on expert judgment 

b
 Unlikely as the Nakra run-of-river scheme is probably not economically feasible if the Nenskra HPP is realised 
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4.5 Terrestrial ecosystems and biodiversity 
This section concerns loss of habitat, which may directly affect the conservation status of 

paƌtiĐulaƌ haďitats aŶd floƌal speĐies as ǁell as the speĐies theŵselǀes. VEC͛s ĐoŶĐeƌŶed iŶ this 
section are those habitats which occur within a number of the project footprints and species 

which are valued (e.g. on the Georgian Red list, International Union for Conservation of nature 

(IUCN) red list or represent an European Union Annex 1 species). The following VECs have 

been brought forward for cumulative assessment: 

 Forest Resources; 

 Mammals, and 

 Avian species.  

The cumulative assessment here takes in to consideration those projects which are located 

within the watershed area, an area which covers the same aquatic habitats as the fish 

resources and habitats assessment, but also includes the surrounding valley habitats, up to the 

surrounding watershed boundaries. See Map provide in Figure 4 for a visual representation of 

this.  

4.5.1 Forest Resources 

Beech Forests are the most dominant forest type in the watershed or CIA area. In order to 

assess the impacts of loss, the nature of the forests being lost needs to be understood. For the 

run of river hydropower projects, it is anticipated that forestry loss would be minimal as the 

infrastructure footprint of such projects is limited. However, for projects which involve 

building dams, the foot print increases, not just for the infrastructure but also for the reservoir 

which will be created.  

The direct loss of forest habitats to the Nenskra HPP will be 260 hectares. The temporary loss, 

i.e. those areas which will be restored post construction will be approximately 220 hectares. 

The loss of this area of forest was assessed non-significant due to the fact that it is relatively 

degraded due to unauthorised logging and grazing of animals. In addition to this, mitigation is 

proposed in the form of a reforestation plan and a post construction compensatory planting 

area management plan.  

The Khudoni HPP will result in the loss of 520 hectares to the creation of the reservoir. It is 

understood that these habitats, while they also include beach and other habitat types of 

conservation interest, the habitats present are degraded, as a result of landslides and 

unauthorised logging. There is no indication within Ministry of Energy (2011) that the loss of 

these habitats is considered to be significant.  

The Nenskra TL will occupy a total area with possible clearing of vegetation in the order of     

21 ha. Magnitude and significance will depend on selected route – which is not defined at the 

time of writing and the species present. However, the habitat in the general area of the lower 

Nenskra where the TL will be constructed is considered to be degraded from logging and there 

are numerous tracks that can be used for the TL route, thus minimising the impact on forest 

resources. 

There is estimated to be 10,600 square kilometres of beech forests in Georgia (Akhalkatsi, 

2015), which make up 46.6 percent of the forested areas. The total loss of forest resource 

between the two projects will be 780 hectares, which will equate to 0.07 percent of this type 

of forest within Georgia. For both of the hydropower schemes, the forest to be lost is generally 

regarded as having been degraded through unauthorised logging, so the habitats present are 

not considered to be pristine.  
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The cumulative impact in habitat loss is assessed to be of low additional magnitude compared 

to the Nenskra HPP alone and is considered to be non-significant. 

For the Nenskra HPP the only rare/protected floral species considered likely to be impacted is  

Paracynoglossum imeretinum. A mitigation plan for transplanting this species will be put in to 

place
3
, to enable no net loss of this species in the area of the project. This species was not 

noted within the surveys undertaken for the Enguri HPP or the Khudoni HPP; therefore its 

absence here cannot be assumed, but is considered likely; due to its environmental needs (see 

Volume 4 Biodiversity Impact Assessment). For the run of river schemes, in the steep sided 

wooded river valleys, flowing in to the Nenskra River, it is considered likely that this species 

would not be present as it tends to grow in full sun, or only partial shade.  

The cumulative impact on Paracynoglossum imeretinum is assessed to be of negligible 

additional magnitude compared to the Nenskra HPP alone and is considered to be non-

significant. 

4.5.2 Mammals 

During the surveys for the Nenskra HPP, the following mammal species were noted, and 

considered as potentially sensitive receptors in the biodiversity impact assessment: 

 Brown bear; 

 Eurasian lynx; 

 Bats (all species); 

 European otter, and  

 Caucasian squirrel.  

Cumulatively it is considered likely that it is the unauthorised hunting of animals such as brown 

bear which could present a significant cumulative impact. The building of the Nenskra HPP in 

conjunction with the run of river schemes and associated TL and access roads, will increase the 

ease of access to the more remote parts of the valleys, as each scheme will need a drivable 

access.  It is the new roads, leading further up into the Nenskra and Nakra valley and its 

tributaries, which may increase hunting pressure in the area. Due to the location of the 

Khudoni reservoir, which is by passed by a major road (leading to Mestia) increased access 

here is not considered to be a cumulative impact. In order to reduce the potential of increased 

hunting pressure, mitigation in the form of education, restricting vehicle access and 

monitoring of unauthorised hunting activities have been proposed. Once implemented it is 

considered likely that these measures will be effective; though the ongoing monitoring which 

is proposed, will aim to show if remedial or other action is required to prevent further increase 

in unauthorised hunting activities.    

Eurasian lynx are an elusive species, one which was potentially recorded within the Nenskra 

HPP survey area. The lynx range tends to be fairly large, often covering 100 – 1,000 square 

kilometres (see Volume 4 for references). Lynx were not recorded during the Khudoni HPP 

surveys, and no other records for this species were found during our extensive data searches. 

It is therefore anticipated that lynx are present in the area and will be displaced only 

temporarily during the construction phase of the Nenskra and Khudoni HPPs, as well as the run 

of river projects. For a species with such a large range, the loss of habitat associated with these 

projects is assessed to have a non-significant cumulative impact on the conservation status of 

the species.  

                                                           
3
 Volume 4 – Biodiversity Impact Assessment 
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For bats, it is the loss of roosting and foraging habitat, which would have a cumulative impact 

on this family of flying mammals. The Nenskra HPP is located at an altitude of 1,400 metres 

where studies showed, less bats were present than lower down the valley in Tita. Bats migrate 

seasonally, so it was assessed that the bats found within the Nenskra HPP project area would 

migrate downstream in order to hibernate during the winter. The exact location for 

hibernation is not known. Cumulatively therefore, it is the loss of tree roosts, which would 

most affect bats. The CIA area at a watershed level is very large (covering 614 square 

kilometres at the confluence of the Enguri and Nenskra Rivers), it is therefore considered that 

the loss of trees due to building of all the proposed hydropower schemes would not result in a 

significant loss of habitat for bats as there is likely to be abundant additional roosting habitat in 

the area (alternative tree roosts). The provision of reservoirs, with still water may also increase 

foraging availability for bats, so could represent a positive cumulative impact.  

European otter was not observed in the Nenskra HPP study area during the 2015 surveys by 

SLR. Signs of otter were apparently recorded during the 2014 surveys by Gamma consulting. 

Therefore, if present this species has a very low population presence in the area. No signs of 

otter were found on the Enguri during the Khudoni surveys, though it is considered to be 

present, but its breeding status is not known. Otter are inquisitive and mobile species, 

however they tend to feed on fish species (but also amphibians, reptiles and small mammals).  

Although no studies on otter in the upper Enguri and associated tributaries has been 

undertaken, it is assumed that the populations are likely to migrate downstream in the winter, 

and move further up the watershed in the summer. Cumulatively therefore the key impact will 

be the brown trout populations and the ability of the otter to migrate up and down stream 

according to season and food source availability. The cumulative impact, is assessed as low and 

non-significant for brown trout, therefore the same should apply to otter. If the reservoirs on 

both the Khudoni and Nenskra are able to sustain a viable population of brown trout, then the 

creation of these reservoirs may become beneficial for the local otter population, by creating 

suitable additional habitat for hunting and breeding.  

The Caucasian squirrel was not recorded in the Nenskra HPP area, however the habitats 

present were considered suitable. The run of river hydropower projects are not anticipated to 

affect this species as they will be built with minimal habitat loss. The only source of cumulative 

impact would therefore be the Khudoni HPP scheme.  The Caucasian squirrel was recorded 

during the Khudoni surveys, and is a species, which lives mainly in deciduous forest and mixed 

forest. It is therefore the loss of forest resource, which is most likely to affect this species. As 

discussed above, the total loss of forest for the two habitats will be approximately                  

780 hectares due to the reservoir flooding. While this habitat will be permanently lost to this 

species, it is anticipated that this loss of habitat will have a non-significant impact on the 

conservation status of the species. The CIA area is a predominantly wooded area, therefore 

even with the loss of 780 hectares woodland, this species should be able to find suitable 

refuge adjacent to the newly created reservoirs.   

In summary, the cumulative impact on mammals is assessed to be of low additional magnitude 

compared to the Nenskra HPP alone and is considered to be non-significant once mitigation 

has been implemented. 

4.5.3 Avian species 

The Khudoni HPP is located 15 kilometres downstream of the Nenskra reservoir area. The 

impoundment of water for the Khudoni project will come as far up as the powerhouse area of 

this Nenskra project. The  Nenskra TL (12 – 18 kilometres) will also be constructed between the 

Nenskra powerhouse and the Khudoni substation, though probably not spatially overlapping 

significantly with areas affected by the Khudoni Project – except at the tie-in point with the 

Khudoni substation.   
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The only avian species considered likely to be impacted by the loss of habitat and physical 

disturbance during construction of the projects is the Boreal owl. However, no cumulative 

impacts are predicted for boreal owl with regards to the projects in combination. This is due to 

the fact that the boreal owl is a resident species which occupies relatively restricted forest 

based ranges and therefore any birds affected by the Nenskra project (for which mitigation is 

being provided) are not likely to use habitats over 12 kilometres away. The cumulative impact 

on boreal owl is assessed to be of negligible additional magnitude compared to the Nenskra 

HPP alone and is considered to be non-significant. 

During operation, the physical presence and electricity transported by the Nenskra TL will 

represent a potential source of impact on avian species (see section 2.5). However, no 

discernible incremental increase in the magnitude and significance of impacts from the power 

lines of individual neighbouring hydropower Projects are expected. The run-of-river 

hydropower schemes situated on the Nenskra tributaries will be connected to, and evacuate 

electricity via the Nenskra TL, which in turn is connected to the Khudoni substation. 

Consequently, there is no overlapping of areas affected by the power lines of the different 

projects and no discernible cumulative impact is expected.         

With regard to cumulative impact on bird migration, it can be noted that although the Enguri 

valley is a bird migration flyway, the Nenskra valley is not, and very few birds fly through the 

valley for geographic reasons. In addition, because of the high altitude reached by the Caucus 

Mountains, birds migrate over the mountains at a high altitude, and once over the high peaks 

gain distance as they lose height making no stops in the Enguri valley. Consequently the 

physical presence of the Nenskra reservoir in addition to the Khudoni and Enguri reservoirs is 

not expect to result in a discernible impact on bird migration.  

With regard to water birds, the characteristics of the Enguri reservoir – with its steep sides and 

depth – does not attract wetland birds as there are few reed filled shallow muddy areas where 

they could realistically feed. The Nenskra reservoir will be similar and consequently no 

discernible cumulative impact on water birds is expected. 

4.5.4 Summary of impacts on terrestrial ecosystems and biodiversity 

Table 8 – Summary of cumulative impacts on terrestrial ecosystems and biodiversity 

Receptor Geographical 

boundary  

Principal 

impact 

 

Origin of 

principal 

impact 

Nature of 

cumulative impact 

 

Magnitude 

of 

cumulative 

impact * 

Significance 

of 

cumulative 

impact * 

Forest resource Watershed Filling of 

reservoirs 

 

Nenskra 

HPP 

Khudoni 

HPP 

Loss of 

habitat/resource 

low Not 

significant 

Floral species 

Paracynoglossum 

ineretinum   

Watershed Filling of 

reservoir 

Nenskra 

HPP 

Loss of species Negligible Not 

significant 

Mammals: 

brown bear  

Watershed Increased 

access, new 

roads 

 

 

Nenskra 

HPP  Run 

of river 

schemes 

Better road access 

leading to an 

increase in 

unauthorised 

hunting 

Low Not 

significant 

Lynx  Watershed Construction 

disturbance 

All 

schemes  

Temporary 

displacement of 

this species from 

normal range 

Low Not 

significant 

Bats (all species)  Watershed Filling of 

reservoirs 

Nenskra 

HPP and 

Loss of trees as 

roosting areas.  

Low Not 

significant.  
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Receptor Geographical 

boundary  

Principal 

impact 

 

Origin of 

principal 

impact 

Nature of 

cumulative impact 

 

Magnitude 

of 

cumulative 

impact * 

Significance 

of 

cumulative 

impact * 

Khudoni 

HPP 

European Otter Watercourses Change in 

hydrological 

flow regime 

All 

schemes 

Otter population 

likely to be 

dependent on 

sustaining the 

brown trout 

population. 

Low Not 

significant 

Caucasian 

Squirrel 

Watershed Filling of 

reservoirs 

Nenskra 

HPP and 

Khudoni 

HPP 

Habitat loss due to 

reservoirs.  

Low Not 

significant 

Avian species 

Boreal Owl 

Watershed Filling of 

reservoirs 

Nenskra 

HPP  

Loss of tree 

roosting habitat 

Negligible Not 

significant 

Avian species Nenskra 

valley 

Transmission 

Lines 

Nenskra 

HPP 

Bird mortality Negligible Not 

significant 

Bird migration Watershed Physical 

presence of 

reservoirs 

None Distraction Negligible Not 

significant 

Water birds Watershed Physical 

presence of 

reservoirs 

None Increased habitat Negligible Not 

significant 

* Based on expert judgment 
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4.6 Socioeconomic impacts 
The overall goal of this section is to identify and assess social impacts and risks associated with 

the Nenskra Project that, in the context of existing, planned, and reasonable predictable 

developments, may generate cumulative impacts that could jeopardize the overall long-term 

social and economic sustainability of the Project and the Enguri watershed.  

4.6.1 Social licence to operate  

At the time of writing, the Nenskra Project͛s early works are ongoing, as are discussions with 

affected people regarding compensation. Concerns about the Project have been raised by 

some stakeholders and some of the people from the Nenskra and Nakra valleys were not 

favourable towards the Project in the early stages - and which was partly a result of a 

perceived lack of social license to operate on the part of the Project and hydropower 

developments in general. However, the Project has engaged with local communities and 

revised the design of certain facilities in order to avoid the need for physical displacement and 

minimise economical displacement. Affected households will be compensated for losses, a 

livelihood restoration plan will be implemented and the Project supports the implementation 

of a community investment programme. The Nenskra Project has an objective to manage 

stakeholder concerns and expectations through an engagement process and through the 

implementation of mitigation measures and compensation in alignment with the E&S policies 

of the International Financial Institutions (IFIs), as documented in Vol. 7 Stakeholder 

Engagement Plan, and Vol. 3 Social Impact Assessment. The Nenskra project is now seen in a 

more favourable light, and some members of the community express that they see the 

employment opportunities brought by the Project as positive. The Nenskra Project has the 

objective to set a standard with respect to the Good International Practice in terms of 

minimising social impacts, stakeholder engagement and public disclosure. 

The Khudoni Project, which has been under development for many years, will require the 

resettlement of many households and this could be considered as being a contributor to some 

of the concerns and unfavourable opinions towards the Nenskra Project held by some of the 

people from the Nenskra and Nakra valleys. There is a risk that as other hydropower projects 

move forward stakeholder concerns could again be triggered. It is possible that if further 

unfavourable opinion about hydropower development could arise and that are linked to other 

individual Projects. If such further situations do arise, they could escalate affecting all ongoing 

hydropower Projects in the watershed. The root cause is that a social licence to operate is 

needed for the whole hydropower industry operating in the watershed and not just individual 

projects.   

In order to share the lessons learnt and promote a common approach by hydropower 

developers in terms of social licence to operate, the Nenskra Project will set the standard (see 

introduction paragraph page 23) in terms of Good International Practice. The ESIA package will 

be made available on the JSCNH website over the lifetime of the Project, the stakeholder 

engagement process is publically disclosed and six-monthly reporting of the stakeholder 

engagement will also be disclosed during the project implementation. The Project Company 

will be proactive in sharing with other hydropower developers the lessons learnt with respect 

to Nenskra. This measure is referred to later in this report as: 

 [CUM 4] Public disclosure of the potential risks of cumulative impacts in terms of social 

licence to operate and public disclose of the Nenskra stakeholder engagement process.   



JSC Nenskra Hydro - Nenskra HPP – Cumulative Impact Assessment 

DISCLOSURE AUTHORIZED - 901.8.9_ES Nenskra_Vol 10_Cumulative Impact Assessment_Feb 2017 Page 51 

4.6.2 Land acquisition  

The land acquisition for the Nenskra Project is described in Volume 9 - Land Acquisition and 

Livelihood Restoration Plan. Land is required for the dam site, reservoir area, powerhouse, 

Nakra diversion weir and temporary construction camps in both the Nenskra and Nakra 

valleys. The social impacts related to the land acquisition are assessed in Volume 3 – Social 

Impact Assessment. The land acquisition of the Nenskra Project is not expected to have any 

effect on the regional agricultural production or lead to the development of new pasture land 

or deforestation.  

The land required for the various run-of-river schemes in the Enguri watershed have not been 

determined at this stage, but it can be anticipated that the areas are significantly smaller than 

those required for the Nenskra and Khudoni Projects, as these projects do not require areas to 

be flooded to create water storage reservoirs. 

The Nenskra and Khudoni projects are located in different locations and it can be expected 

that in general there should be no spatial overlap of areas affected by land take. However, 

there are some exceptions to this: 

 One of the options for the location of the Khudoni labour camp is in the Nenskra valley 

near Lakhami, which is close to the Nenskra powerhouse, and the route of the Nenskra TL 

(see Section2.5). Consequently, the footprint of the Khudoni labour camp may encroach 

on areas required for the Nenskra Project.  

 There could be some cumulative land acquisition issues related to the Khudoni TL and the 

Nenskra TL in the area of the Khudoni substation. However, at the time of writing the 

location of these components are not available and in addition the Nenskra TL will be 

designed, constructed and operated by GES, who will manage the land acquisition for the 

TL.  

 An increase in water level at the tail of the Khudoni reservoir during flood events caused 

by backwater effect may affect the Nenskra powerhouse (see section 4.1.2) and this will 

need to be checked by the developer of the Khudoni Project. 

 The Darchi-Ormeleti  run-of-river hydropower scheme will include a TL that connects the 

Darchi-Ormeleti powerhouse to the Nenskra powerhouse in order to evacuate the power 

via the Nenskra TL. There is therefore a possible overlap of areas requiring land 

acquisition.  

Consequently, the Project will set the standard (see introduction paragraph page 23) with 

regard to the best industry practice in terms of land acquisition and livelihood restoration. The 

risk of cumulative impacts is clearly identified in this document, which is publically disclosed, 

the ESIA package will be made available on the JSCNH website over the lifetime of the Project,  

and any subsequent additional land acquisition will be reported during Project 

implementation, the details will be included in the six-monthly report that is publically 

disclosed. This mitigation is referred to as: 

 [CUM 5] Public disclosure of potential risks of cumulative impacts in terms of land 

acquisition, the NeŶskƌa PƌojeĐt͛s laŶd aĐƋuisitioŶ, and coordination with the developers 

of other hydropower projects in the Nenskra and Nakra valleys regarding potential 

overlap of land requirements and areas affected by the Projects.   

Cumulative impacts on land take with other economic activities in the watershed - which are 

logging, quarrying and tourism - are discussed in Section 4.6.5.   
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4.6.3 Employment 

The cumulative impact on employment is dependent on the relative timing of the 

implementation of the different projects in the Enguri watershed. Hydropower projects 

require only a small number of employees for the operation of the schemes. However, the 

construction phase requires the mobilisation of a large workforce and many of the 

construction workers will be recruited locally. The Nenskra project will require a construction 

workforce of approximately 1,000 workers, and the Khudoni construction will require between 

2,000 and 3,000 workers. A typical small run-of-river scheme requires significantly less 

workers, and probably less than 200 workers. Operation of hydropower schemes requires only 

a small number of people, though the exact number for Nenskra and Khudoni has not yet been 

defined, it can be probably be expected to be in the order of 50 staff for each scheme. 

At the time of writing, there is uncertainty regarding the date of the start date of Khudoni 

project construction works. However, it is expected that the duration of the construction will 

be between 4 and 5 years. The early works for the construction of the Nenskra Project have 

started, and the current programme is of the main construction works to be undertaken during 

the period of September 2016 to November 2020.  

 Cumulative impacts of concurrent Khudoni and Nenskra construction A.

Assuming that the current Nenskra Project implementation schedule is maintained, it is likely 

that the main Nenskra construction works will commence before the start of the Khudoni 

construction works. However, during the 4-year construction period, there could be of period 

of concurrent construction works. In this case, and even though it can be expected that there 

will be preference given to local people for employment, there may be a deficit of local 

workers available to work concurrently on both the Nenskra and Khudoni Projects. 

Consequently, the dam construction companies may find it necessary to recruit temporary 

construction workers from outside the region. This could result in the following types of 

impacts: 

 Reduced employment duration for local people compared to the case that Khudoni 

construction work is undertaken after the construction work on Nenskra has been 

completed (see Part B below).  

 The employment of workers from outside the region could create some social issues. 

Local people may be unhappy about the employment of workers from other regions, 

some of the workers from outside the region may decide to settle in the region, and this 

may cause some tension with local people, an inflation of house prices and cause some 

discontentment. Some workers may decide to bring their families and rent 

accommodation for them locally during the construction work causing inflation of prices.  

The temporary presence of construction workers from outside the region may have some 

positive aspects. These workers will represent additional clients for small businesses and shops 

thus contributing to local economic development. The workers may bring their families to the 

region for vacations and thus contribute the tourist industry in the region. To minimise any 

social issues related to the cumulative impacts of the potential recruitment of workers outside 

the region the Project Company will set the standard (see introduction paragraph page 23) in 

the region in terms of recruitment. The Project Company has clearly identified the risks of 

recruitment from outside the region in the case of concurrent Project construction works in 

this CIA, which is publically disclosed and during Project implementation the number of local 

non-local recruits are reported in the six-monthly report which is also publically disclosed – as 

described in vol. 7 – Stakeholder Engagement Plan. This mitigation is referred to as: 
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 [CUM 6] Public disclosure of the risk of potential cumulative impacts associated with 

recruitment of workers from outside the region and public disclosure of the numbers of 

local and non-local workers recruited by the Nenskra Project.  

 Cumulative impacts when Khudoni and Nenskra construction are not concurrent B.

This is the case that the Khudoni Project is delayed and the construction works start after the 

Nenskra construction has been completed.  In this case, the issues related to the mobilisation 

of the workers from outside the region that area described in Part A above are expected to be 

avoided - or at least minimised - if the majority of the workforce can be recruited locally. 

The cumulative impact could be that there is an extended period of construction work for the 

local people and they will benefit from a longer period of regular paid work and a longer 

period of work experience. These factors can help promote local economic development. 

 Cumulative impacts with other projects and economic activities  C.

Cumulative impacts with other hydropower projects can be expected to be associated with the 

recruitment of construction workers for the various small run-of-river schemes and to be 

similar in nature to those described in see Part A and Part B above. However, there is 

uncertainty around the timing and scale of the construction works for these projects, and the 

number of workers required will be significantly less than that required for the Nenskra or 

Khudoni projects, so the cumulative impacts will be on a much smaller scale than that of the 

combined Nenskra and Khudoni Projects. 

The cumulative impacts on employment associated with the other economic activities in the 

watershed - which are logging, quarrying and tourism - are discussed in Section 4.6.5.     

4.6.4 Public infrastructure  

The cumulative impacts on public infrastructure are associated principally with the timing of 

the construction work for the Khudoni project and other hydropower projects in the 

watershed. 

 Cumulative impacts of concurrent Khudoni and Nenskra construction A.

As described in 4.6.3 it is likely that the main Nenskra construction works will commence 

before the start of the Khudoni construction works, and that during the 4-year construction 

period, there could be of period of concurrent construction works. If indeed concurrent 

construction works do occur, this will probably result in cumulative impacts on infrastructure 

as follows - and which will result in a need for increased road maintenance and possibly some 

additional upgrading of roads in order to be able to accommodate the increased traffic: 

 Increased road traffic along the Enguri valley road to Kaishi from Jvari. The traffic will 

comprise construction related traffic for both the Nenskra and Khudoni projects; 

 Increased road traffic along the Nenskra valley road from Kaishi to Lakhami – in the case 

that the Khudoni labour camp is constructed at Lakhami – which is one of the options 

considered by the Khudoni project.   

 Increased road traffic along the Nakra valley to the Nakra village, in the case that the run-

of-river scheme in the valley goes ahead. 

The physical presence of the proposed Khudoni reservoir would require that a new section of 

the Jvari – Mestia road be constructed to replace the section flooded by the Khudoni reservoir. 

However, information on the route of the new section of the road has not as yet been 

publically disclosed. In the case that the Khudoni project construction starts before the 
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Nenskra Project construction, the distance covered by Nenskra Project traffic may be slightly 

longer.    

To minimise issues around the road use by concurrent project construction, The Nenskra 

Project sets the standard with respect to stakeholder engagement and public disclosure 

regarding traffic and road use. As the Project moves into implementation phase, the expected 

road use and amount of traffic will be disclosed through the six-monthly reporting. It is 

recommended that there is coordination between hydropower developers and regional 

authorities in order to manage road use. This mitigation is referred to as: 

 [CUM 7] Public disclosure of the risk of potential cumulative impacts associated with 

concurrent road use by hydropower projects and tourist traffic and public disclosure of 

the forecast Nenskra Project traffic and road use.  

 Cumulative impacts when Khudoni and Nenskra construction are not concurrent B.

This is the case that the Khudoni Project is delayed and the construction works start after the 

Nenskra construction has been completed.  In this case, the issues related to increased loads 

on the roads described in Part 4.6.3A above are expected to be avoided. However, the 

cumulative impact would be that the road use for construction work would be for a longer 

duration. 

 Cumulative impacts with other projects and economic activities  C.

Cumulative impacts with other hydropower projects can be expected to be associated with the 

construction traffic for the various small run-of-river schemes and to be similar in nature to 

those described in see Part 4.6.3A and Part 4.6.3B above. However, there is uncertainty 

around the timing and scale of the construction works for these projects, and the construction 

traffic will probably be significantly less than that required for the Nenskra or Khudoni 

projects, so the cumulative impacts will be on a much smaller scale than that of the combined 

Nenskra and Khudoni Projects. 

The cumulative impacts on use of infrastructure associated with the other economic activities 

in the watershed - which are logging, quarrying and tourism - are discussed in Section 4.6.5.     

4.6.5 Economic activities in the Enguri watershed 

The economic activities in the Enguri watershed are described in Section 2.3. In the following 

paragraphs the cumulative impacts on these activities are discussed. 

 Logging A.

Unauthorized logging activities in the Nenskra and Nakra valleys are carried out by local people 

and in a strictly artisanal manner. There are a number of now expired logging licenses in the 

western part of the lower Nenskra valley, but as these licenses have now expired, and no legal 

exploitation is expected. KfW (2015) reports that the Government of Georgia does not intend 

to renew any further licences for logging in the Enguri watershed. 

The recruitment of local people to work on the dam construction may result in a temporary 

decrease in local unauthorized logging activities because of the employment opportunities 

created by the hydropower Projects.  Local sawmills may suffer from this as they could see a 

drop in their supply of lumber. The extent of this type of impact will depend on to the extent 

that construction work is concurrent as described in Section 4.6.3.  
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 Mining and quarrying B.

The KfW (2015) report that there is a large mining license area encompassing the area around 

Mestia - (Figure 4 page 11).  This area does not overlap geographically with the Nenskra 

Project area of influence. In terms of timing, with the current Nenskra Project schedule, the 

Nenskra Project construction work should have been completed before any major works or 

recruitment related to the mining licence start. Consequently, no cumulative impacts with 

mining in the area of Mestia are expected. 

The KfW (2015) also indicates an area in the Nenskra valley (Figure 4 page 11) that has been 

earmarked as ͞territories zoned for mining͟. As for the area around Mestia, no cumulative 

impacts are expected because in terms of timing, the Nenskra Project construction work 

should have been completed before any major works or recruitment related to mining in this 

area has started.  

 Tourism C.

Areas around Mestia are developing tourist activities, and visitors are arriving in both the 

summer and the winter months. However, the area of influence of the Nenskra Project does 

not geographically overlap with such tourist areas and so no impacts related to land take are 

expected. 

However, incremental cumulative impacts caused by the Nenskra Project combined with other 

hydropower projects - and in particular the Khudoni project - could affect tourism. These 

impacts are described as follows: 

 Cumulative impacts on infrastructure (see Section 4.6.4) related to use of the Jvari-Mestia 

road by construction traffic could have a negative impact on tourism. In the case of 

significant volumes of construction traffic on the Jvari-Mestia road due to concurrent 

construction works, or delays due to road upgrading and road modifications, the road 

could develop a poor reputation and which might be detrimental for Mestia as a tourist 

destination. 

 Local recruitment for the construction of the hydropower schemes could represent 

competition in terms of employment of local people who may be targeted by both the 

tourist industry and dam construction companies. This may have the effect of making the 

recruitment of competent local staff for tourism more difficult if dam construction 

contractors are offering higher salaries. This issue is addressed in recommendation     

[CUM 6]. 

 The tourism industry could benefit from the presence of construction workers who may 

take advantage of tourist activities available and may bring their families and friends to 

the area for vacations.     

To minimise issues around road use that may be detrimental to tourism, the mitigation [CUM 

7] regarding public disclosure of Nenskra road use and traffic will be implemented. In addition, 

the Nenskra Project will endeavour to set the standard (see introduction paragraph page 23) in 

the region in terms of Good International Practice with regard to managing the impacts – both 

positive and negative – on economic activities. 

4.6.6 Community health, safety and security 

 Exposure to noise and dust and road safety A.

As described in Section 4.6.3, it will be probable that the main Nenskra construction works will 

commence before the start of the Khudoni construction works. However, during the 4-year 

construction period, there could be of period of concurrent construction works and this may 
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result in increased road use as described in Section 4.6.4 - and consequently, result in 

increased noise and dust emissions along the roads. Noise and dust emissions from 

construction site will be managed by the EPC Contractor. 

Similar types of cumulative impacts could occur – though to a lesser extent - in relation to road 

use by vehicles associated with construction work for other hydropower projects, logging, 

quarrying and tourism. 

 There is uncertainty regarding the scale and timing of construction work on other small 

run-of-river hydropower projects in the watershed. However, if the construction of any of 

these projects is concurrent with the Nenskra construction (and the Khudoni) the 

construction traffic will contribute to noise and dust emissions along the road along the 

Enguri valley road to Kaishi from Jvari, and along the Nenskra valley road from Kaishi to 

the dam site. 

 Logging is an unauthorized activity and is expected to be reduced during the Nenskra 

construction phase because of the employment activities that the Project represents. 

Consequently, no cumulative impacts with logging traffic are expected. 

As for noise and dust emissions described above, the cumulative impacts on roads will incur 

increased risk of road accidents along the road along the Enguri valley road to Kaishi from 

Jvari, and along the Nenskra valley road from Kaishi to the dam site, and along the Nakra valley 

in the case that the Nakra run-of-river project in that valley goes ahead. 

Similar types of cumulative impacts could occur in relation to road use by vehicles associated 

with construction work for other hydropower projects, logging, quarrying and tourism as 

described above. 

These issues should be managed through the recommendation for public infrastructure (see 

Section 4.6.3 and is recommendation [CUM 7] Public disclosure of the risk of potential 

cumulative impacts associated with concurrent road use by hydropower projects and tourist 

traffic and public disclosure of the forecast Nenskra Project traffic and road use. 

 Exposure to the risk of flooding from dam failure B.

In terms of exposure to risk of flooding from dam failure or accidental release of high flows of 

water, the communities in the Nenskra valley are not exposed to an incremental increase in 

the risk because of the run-of-river hydropower schemes in the Nenskra valley. This is because 

these projects do not require the creation of water storage reservoirs.  

The communities that are located near the edge of the Khudoni reservoir however, would be 

flooded in the extremely unlikely event of the failure of the Nenskra dam. If such an event 

were to occur - which is extremely remote - the water level in the Khudoni reservoir would 

increase in a very short space of time and households close to the edge of the reservoir could 

be flooded.  

In the frame of this CIA a simple assessment has been undertaken to establish the size of wave 

that could be generated in the Khudoni reservoir as a result of the failure of the Nenskra dam. 

The main goal is to determine if the failure of the Nenskra dam can lead to the failure of the 

Khudoni dam.  The method used is that developed by the Swiss Centre Technique du Génie 

Rural des Eaux de des Forêts
4
 (CTGREF) for the Swiss federal Office of Energy in 2001 and 2006. 

The peak discharge from the failure of the Nenskra dam is equal to 284,810 m
3
/s and the 

attenuated inflow at the tail of the Khudoni reservoir is estimated to reach a maximum of 

179,000 m
3
/s. The attenuation caused by the Khudoni reservoir is computed considering a free 

overflow at dam crest. As shown in Figure 9 and an overflow with a maximum of about            

18 metres could be expected on the dam crest for a couple of hours. 

                                                           
4
 Swiss Technical Center for Rural Engineering, Water and Forests 
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The presence of the Nenskra dam upstream of the Khudoni dam-reservoir therefore 

represents an initiating event that if it were to occur could lead to the failure of the Khudoni 

dam or the flooding of communities living on the edge of the Khudoni reservoir. However, the 

failure of the Nenskra dam will be extremely unlikely, and the probability of the Nenskra dam 

failure will be of the same order of magnitude (or possibly less likely) than those of other dam 

failure initiating events - such as a major earthquake or flood event greater than the design 

criteria. Consequently, the presence of the Nenskra dam should not represent a discernible 

increases in the overall likelihood of the Khudoni dam failure. 

It is not in the scope of this CIA to address the impacts on the Enguri dam from the failure of 

the Khudoni dam. However, in the event that the Khudoni dam fails as a result of an accidental 

Nenskra dam failure, the flow of water entering the Enguri reservoir would be higher than for 

the case of solely the Khudoni dam failure. The flow would also be higher than the case of the 

Nenskra dam failure without the presence of Khudoni – which is addressed in Vol. 6 Natural 

Hazards and Dam Safety. However, as for the case of the Nenskra dam failure causing the 

failure of the Khudoni dam in the previous paragraph, the presence of the Nenskra dam should 

not represent a discernible increases in the overall likelihood of the Enguri dam failure. 

 

 

 

Figure 9 – Attenuation of the Khudoni reservoir and estimated overflow 

To maximise the effectiveness of emergency planning there will be coordination between 

Trans Elektrica (developer of the Khudoni HPP) and JSCNH and regional authorities in order to 

best coordinate emergency planning with respect to dam failure, notifications, alerts and 

evacuation. In addition, the Nenskra Project will endeavour to set the standard (see 

introduction paragraph page 23) in the region in terms of Good International Practice with 

regard to managing the risk of dam failure and emergency planning. This recommendation is 

referred to as: 

 [CUM 8] Coordination between HPP developers and regional authorities with respect to 

dam failure emergency planning.  
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 Transmittable diseases C.

Cumulative impacts in terms of transmittable diseases are associated principally with the 

mobilisation of the work forces for the construction of the hydropower projects in the Nenskra 

and Nakra valleys. The mobilisation of construction workers to the Nenskra valley represents a 

risk of increase in the prevalence of transmissible diseases amongst construction workers and 

possibly extending to local communities. The risk can be expected to be proportional to the 

percentage of workforce that is recruited from outside the region and this is related to the 

relative timing of the Khudoni and Nenskra construction works described in Section 4.6.3. 

To maximise the effectiveness of management by individual projects, it is recommended that 

there is coordination between the HPP developers and regional authorities in order share 

findings of monitoring of the prevalence of transmittable diseases and to alert neighbouring 

projects and authorities in the event of increased incidence - so that a common and shared 

approach in controlling the issues can be implemented. In addition, the Nenskra Project will 

endeavour to set the standard (see introduction paragraph page 23) in the region in terms of 

Good International Practice with regard to managing the risk of transmittable diseases. This 

recommendation is referred to as: 

 [CUM 9] Coordination between HPP developers and regional authorities with respect to 

managing transmittable diseases.  

4.7 Microclimate 
Environmental impacts of some very large dam-reservoirs include changes to the microclimate.  

In the case of large water bodies, the heat capacity of the reservoir water is higher than the 

natural surroundings and can alter air temperature and humidity around the reservoir as 

described below:  

 During summer periods, the mass of water will absorb heat and water will evaporate – 

thus lowering ambient air temperatures nearby and increasing humidity.  

 During winter periods, the water in the reservoir will release heat at a slower rate than 

that of the natural environment without the dam – thus slightly increasing air 

temperatures in the vicinity.  

In the context of this CIA, the aim is to assess the cumulative impacts on microclimate from the 

combined impacts of the Khudoni reservoir and the Nenskra reservoir. The other hydropower 

projects in the region are run-of-river schemes and consequently do not contribute to 

microclimate impacts as they do not require water storage reservoirs to be created. 

4.7.1 Synthesis of the impacts on microclimate from the Nenskra 

reservoir 

The Vol. 5 – Hydrology and water quality impact assessment includes an assessment of the 

impact of the Nenskra reservoir on microclimate.  

One of the factors that greatly influences the scale and magnitude of any changes to the 

microclimate is the morphology of the reservoir site. The Nenskra reservoir will be located in a 

steep sided valley at an altitude of 1,300 metres, and the surrounding mountains reach 

altitudes in the order of 3,000 metres. Downstream from the reservoir the valley descends 

with a regular gradient to the confluence with the Enguri River some 21 kilometres from the 

reservoir and at an altitude of 700 metres.  

The assessment concludes that any discernible microclimate impacts during the summer 

months are expected to be detectable within the immediate area around the reservoir and 
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limited to the upper Nenskra valley. Some small changes could be detected at Tita, some          

5 kilometres downstream, but probably no further down the valley. The rationale for this 

prediction is a follows: the slight increase in humidity and slight lowering of temperatures in 

the summer months could be balanced or even masked by the predicted regional climate 

changes, which cause the opposite effects – i.e. reduced precipitation and increase in 

temperature. Also, the mechanism causing the changes in microclimate which is evaporation 

of water and release of heat from the reservoir water body is minimised by the low 

temperature of the inflow of water which is predominantly glacial melt water during the 

summer. The reservoir during this period of the year covers an area of 270 hectares, which 

represents 1.2 percent of the catchment, which covers 222 square kilometres. 

During the winter months, the ambient temperatures are predominantly sub-zero, and the 

reservoir is at its lowest level and occupies an area of only 100 hectares. The reservoir could 

cause slightly localised warmer temperatures in the immediate area around the reservoir, but 

no discernible changes are expected at more than 1 kilometre from the limit of the reservoir. 

4.7.2 Synthesis of the impacts on microclimate from the Khudoni 

reservoir 

The Khudoni reservoir will occupy an area of 530 hectares at an altitude of around 700 metres. 

It will occupy the lower reaches of the Nenskra valley – some 17 kilometres downstream from 

the Nenskra reservoir – and part of the Enguri valley. The reservoir is situated a few kilometres 

upstream form the Enguri reservoir, and from a microclimate impact perspective could be 

considered as a continuation of the Enguri reservoir. The Enguri reservoir covers an area of 

1,350 hectares, and consequently the Khudoni reservoir represents a 40 percent increase in 

reservoir area and the total area of the Enguri and Khudoni reservoirs will be almost            

1,900 hectares. 

The microclimate changes from the Enguri and Khudoni reservoirs can be expected to be of a 

greater magnitude than those of the Nenskra reservoir. This is principally because the 

reservoir covers an area 5 times that of the Nenskra reservoir, but also because the 

morphology of the terrain is more favourable for the movement of volumes of air to move 

along the bottom of the Enguri valley.  

The nature of the microclimate changes for the Enguri and Khudoni reservoirs are expected to 

be similar to those of the Nenskra reservoir, which are a slight localised increase in humidity 

and lowering of temperatures in the summer months and a slight warming of air around the 

reservoir in the winter. It is not within the scope of this CIA to make an assessment of the 

changes to the microclimate from Khudoni, but it can be expected that the changes in 

microclimate will be relatively localised and if they are detectable will be limited to the Enguri 

valley and the lower reaches of the Nenskra. This is because in summer, the cooler air around 

the reservoir is denser than surrounding warmer air, so there will be a tendency for the cooler 

air to remain around the reservoir and it is not expected to move up the valley gaining          

600 metres in altitude. In winter, discernible changes in the microclimate are not expected 

because of the high recharge rate of the reservoirs with cold water, which will minimise the 

mechanism of releasing heat from the reservoir because of the higher heat capacity of the 

water compared to the surroundings.  

4.7.3 Cumulative impacts on microclimate 

Taking into account the scale and magnitude of the expected changes to microclimate from 

the Nenskra and the Enguri/Khudoni reservoirs considered individually - as described above – 

it is predicted that there will probably be no discernible cumulative impacts on the 
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microclimate. This is because the changes to the microclimate from the Nenskra reservoir are 

not expected to geographically overlap with the areas affected by changes in microclimate 

resulting from the Khudoni reservoir as discussed in the paragraphs below. 

 During the summer months A.

During the summer months the Nenskra reservoir microclimate changes are expected to be 

geographically limited to the immediate area of the Nenskra reservoir in the upper reaches of 

the Nenskra River. The slightly cooler air around the reservoir may descend towards Tita, but is 

not expected to travel the 17 kilometres to Chuberi or further to the Khudoni reservoir. The 

Enguri/Khudoni reservoirs microclimate changes are expected to be geographically limited to 

the Enguri valley around the Enguri and Khudoni reservoirs, and the lower Nenskra valley. 

Cooler air being denser than warm air is not expected to travel up the Nenskra valley to the 

Nenskra reservoir area or to Tita, which is some 12 kilometres up the valley and about           

400 metres higher in altitude. Consequently, no cumulative impact on microclimate is 

expected. 

 During the winter months B.

During the winter months when the microclimate change is for the air around the reservoirs to 

be slightly warmer than the surroundings, again no cumulative impact on microclimate is 

expected. The Nenskra reservoir covers an area of about 100 hectares and no discernible 

change in microclimate is expected.   

4.8 Reservoir triggered seismicity 

4.8.1 Introduction 

There is general scientific consensus that there is a relationship between creation of some 

large dam-reservoirs and a detectable change the frequency of seismic events.  In view of this 

and the recommendations of the International Commission on Large Dams (ICOLD), the 

possibility of Reservoir Triggered Seismicity (RTS) in the Nenskra Project area has been studied 

by the Project as part of the Earthquake Hazard Analysis. The study has concluded that it is 

generally accepted that RTS is triggered by reservoir impoundment by either (i) the weight of 

the ǁateƌ oŶ the eaƌth͛s Đƌust ŵaǇ Đause ŵoǀeŵeŶts on a fault, or (ii) the change in pore 

pressure due to water infiltration may have triggered slip on a fault. In most cases, the 2 

mechanisms occur concurrently, but on different time scales.  

At depths greater than several kilometres (typical depths of earthquake generation), both the 

weight effects and the pore pressure effects are small. This is why it is believed that the crust 

beneath the reservoir must be critically stressed by tectonic forces and zones of weakness 

(faults) must be present. The reservoir merely adds a small perturbation to the state of stress 

and triggers fault displacement, thus earthquake. Such earthquake would have occurred 

anyhow at a later date under the natural conditions of stress accumulation. The presence of 

the reservoir only hastened its occurrence. 

The incidence of even very small increments of stress is well illustrated by the fact that, in 

several well documented cases of RTS, earthquakes tend to occur in close time relationship 

with sharp changes in reservoir level, even of moderate amplitude, rather than at maximum 

reservoir level. As regards the factors likely to influence the level of RTS hazard, The PƌojeĐt͛s 
Earthquake Hazard Analysis refers to the work of Baecher and Keeney (1982), summarizing the 

results of a worldwide study, and which concludes that the occurrence of RTS would increase:  

 With increasing reservoir depth;  
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 With increasing reservoir volume;  

 When active fault is present in the vicinity of or across the reservoir;  

 Among reservoir on sedimentary strata, rather than granitic, metamorphic or volcanic 

basement; 

 Among reservoir on carbonate strata, rather than any other sedimentary strata, and 

 Among reservoir in areas of extensional tectonics.  

4.8.2 RTS hazard for the Nenskra reservoir  

The PƌojeĐt͛s EaƌthƋuake Hazard Analysis reports that when considering the natural stress 

environment of the Nenskra reservoir and the nature of the underlying rocks, the conditions 

appear relatively favourable for minimising the scale of potential RTS at the reservoir. In a 

context of compressive horizontal stress with reverse faulting mechanism, the increase of the 

vertical load will have a stabilizing effect and the natural permeability of the crystalline 

basement is expected to be very low, and infiltrations at depth will be minimal if any. 

Nevertheless the possibility of occurrence of some RTS cannot be fully excluded. There are at 

present no feasible way to assess the maximum magnitude of RTS earthquakes, but events 

with a magnitude of 4.5 on the Richter Scale and possibly slightly more must be regarded as 

possible.  To put this into context, earthquakes with a magnitude in the range of    3 to 3.9 are 

Đlassed as ͞ŵiŶoƌ͟ aŶd ŵagŶitudes iŶ the ƌaŶge of ϰ to ϰ.ϵ aƌe Đlassed as ͞light͟. “eisŵiĐ 
events in the range of 2.5 to 5.4 are often felt, but do not cause damage 

4.8.3 RTS hazard for the Khudoni reservoir 

It is not in the scope of the CIA to assess the RTS hazards of the Khudoni reservoir. However, 

the RTS hazard for Khudoni could be expected to represent a greater likelihood of RTS 

compared to the Nenskra reservoir because of the larger size of the reservoir and its proximity 

to faults. The Khudoni reservoir will occupy an area of 530 hectares. The reservoir is situated a 

few kilometres upstream from the Enguri reservoir, and from a RTS perspective could be 

considered as a continuation of the Enguri reservoir. The Enguri reservoir covers an area of 

1,350 hectares, and consequently the Khudoni reservoir represents a 40 percent increase in 

reservoir area and the total area of the Enguri and Khudoni reservoirs will be almost 1,900 

hectares. By comparison, the Nenskra reservoir occupies an area of 370 hectares in summer 

and 100 hectares in winter. The Khudoni dam will be constructed in close proximity to a known 

fault and the tail of the reservoir is in proximity to a fault – as illustrated in Figure 10 overleaf. 

4.8.4 Cumulative RTS hazards  

The PƌojeĐt͛s EaƌthƋuake Hazard Analysis reports that there is general scientific consensus that 

RTS occurs in areas where there is existing seismic activity and that the magnitude of RTS is not 

greater than that of the natural seismicity. The reservoir adds a small perturbation to the state 

of stress of faults and triggers fault displacement, thus causing a seismic event. It is consider 

that such earthquake would have occurred anyhow later, under the natural conditions of 

stress accumulation. The presence of the reservoir only hastens its occurrence. When 

considering this, in the context of the Nenskra, Khudoni and Enguri reservoirs, it can be 

considered that the combined physical presence of the 3 reservoirs will therefore probably not 

cause a RTS event of greater magnitude than that of any one of the 3 reservoirs considered 

individually or the case without any of the dams. However, the additional stress that is put on 

the faults by the combination of the 3 reservoirs could increase the likelihood or frequency of 

RTS. 
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There are a number of faults situated between the Nenskra and Khudoni reservoirs as shown 

in Figure 10 overleaf. The faults are at similar distances from both the Nenskra and Khudoni 

reservoirs, and could be influenced by both the reservoirs, and the possibility of occurrence of 

RTS cannot be excluded. As for the Nenskra reservoir alone, there are at present no feasible 

way to assess the maximum magnitude of RTS earthquakes, but events with a magnitude of 

4.5 on the Richter Scale and possibly slightly more must be regarded as possible, which 

although they can be felt are not expected to cause damage to buildings.  

 
Source: JSC Nenskra Hydro, 2016  

Figure 10 – Main fault segments in the project region 

In order to best manage any perceived RTS – that could in reality be either from a single 

scheme, the cumulative effect of the 3 schemes or from normal seismic activity – there shall 

be coordination between the Khudoni, Nenskra and Enguri operators. The coordination shall 

be with respect to monitoring of seismic activity, alert in case of detected increase and 

coordinated actions in the event that an increase in seismic activity is detected. This measure 

is referred to as: 

 [CUM 10] Coordination between HPP developers and regional authorities with respect to 

monitoring seismic activity and subsequent actions to reduce RTS.  
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5 Synthesis of impacts, significance 

and commitments 

Table 9 next pages summarise all cumulative impacts, as well as the mitigation, compensation, 

safety and improvement measures (JSCNH commitments) identified as part of the CIA. The 

summary table refer to the measures marked [CUM] throughout this report. The [CUM] 

measures are not necessarily listed in the sequential order of their number.  
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Table 9 - Summary of cumulative impacts and commitments 

Environmental or 

Social Value 

Impact Producing Factor Phase Assessment of significance without mitigation or 

compensation 

High Hi   - Moderate M  -  Low Lo-  Negligible Ne  

Commitments 

 (in addition those to address Nenskra impacts) 

 

Predicted 

residual 

impact 

Management Action where the 

mitigation or compensation 

measure is addressed in the 
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 [+] positive, [-] negative 

Likelihood, Magnitude, Extent, Duration  

River hydrology 

and 

geomorphology 

Modified flows in the Nenskra, Nakra and Enguri as a 

results of Nenskra HPP, various run-of-river HPPs and 

the Khudoni HPP 

  ■ ■ Ne [-] Certain [CUM 1] Cooperation with Nakra HPP developer with respect to the Nakra River 

reduced flow downstream of the water intake built by the Nenskra HPP. 

Ne  Stakeholder Engagement 

process - SEP5. 

River and 

reservoir  water 

quality 

Modified water quality in the Nenskra and the 

Khudoni reservoirs during the first 2 – 3 years after 

reservoir filling 

  ■ ■ Lo [-] Probable Not applicable Lo Not applicable 

Fish resources 

and fish habitat 

Modified flows and changes in sediment transport 

capacity in the Nenskra, Nakra and Enguri as a results 

of Nenskra HPP, various run-of-river HPPs and the 

Khudoni HPP 

  ■ ■ Ne [-] Certain [CUM 2] Coordination with the Government of Georgia (Ministry of Environment and 

Ministry of Energy) to ensure that run-of-river schemes in the Nenskra and Nakra 

catchment are required to be equipped with ecological flows and fish passes. 

[CUM 3] Coordination with Nakra HPP developer with respect to ecological continuity 

along the Nakra River taking into account the water intakes of both projects. 

Ne Stakeholder Engagement 

process - SEP 5. 

Terrestrial 

ecosystems and 

biodiversity 

Loss of habitat and disturbance as a results of 

Nenskra HPP, various run-of-river HPPs and the 

Khudoni HPP 

■ ■ ■ ■ Ne [-] Certain Not applicable Ne Not applicable 

Social impacts  - 

Social license to 

operate  

Social (and to a lesser extent environmental impacts) 

as a whole for HPP projects in general in  the 

watershed   

■ ■ ■ ■ Hi [-] Probable [CUM 4] Public disclosure of the potential risks of cumulative impacts in terms of 

social licence to operate and public disclose  

M Lo Stakeholder Engagement 

process - SEP5. 

Social impacts - 

Land acquisition 

Land acquisition and resettlement for Nenskra and 

Khudoni projects 

■ ■   M [-] Certain [CUM 5] Public disclosure of potential risks of cumulative impacts in terms of land 

acquisition, the NeŶskƌa PƌojeĐt͛s laŶd aĐƋuisitioŶ, and coordination with the 

developers of other hydropower projects in the Nenskra and Nakra valleys regarding 

potential overlap of land requirements and areas affected by the Projects. 

Lo Stakeholder Engagement 

process -  SEP5. 

Social impacts - 

Employment 

Temporary employment  for concurrent Nenskra and 

Khudoni construction 

■ ■   M [-] Possible [CUM 6] Public disclosure of the risk of potential cumulative impacts associated with 

recruitment of workers from outside the region and public disclosure of the numbers 

of local and non-local workers recruited by the Nenskra Project. 

Lo Stakeholder Engagement 

process - SEP5. 

Social impacts - 

Public 

infrastructure 

Use of Jvari – Mestia road, and Khaishi – Chuberi 

road by concurrent Nenskra and Khudoni 

construction works 

■ ■   M [-] Possible [CUM 7] Public disclosure of the risk of potential cumulative impacts associated with 

concurrent road use by hydropower projects and tourist traffic and public disclosure 

of the forecast Nenskra Project traffic and road use. 

Lo Stakeholder Engagement 

process - SEP5. 

Social impacts  -

Economic 

activities 

Cumulative effects on tourism from concurrent 

Nenskra and Khudoni construction works and 

hindrance / disturbance on the Jvari – Mestia road  

■ ■   Lo [-] Possible [CUM 5] Public disclosure of potential risks of cumulative impacts in terms of land 

acquisition, the NeŶskƌa PƌojeĐt͛s laŶd aĐƋuisitioŶ, and coordination with the 

developers of other hydropower projects in the Nenskra and Nakra valleys regarding 

potential overlap of land requirements and areas affected by the Projects. 

Lo Stakeholder Engagement 

process - SEP5. 

Social impacts  - 

Community 

health, safety and 

security 

Knock-on effect of Nenskra dam rupture on Khudoni 

dam – and Enguri dam 

  ■ ■ Lo [-] Possible [CUM 8] Coordination between HPP developers and regional authorities with respect 

to dam failure emergency planning. 

Lo Emergency Preparedness Plan 

EPP1. 

 Cumulative effects on transmittable diseases from 

construction workers in the region because of 

concurrent Nenskra and Khudoni construction work 

■ ■   M [-] Possible [CUM 9] Coordination between HPP developers and regional authorities with respect 

to managing transmittable diseases. 

Lo Stakeholder Engagement 

process - SEP5. 

Microclimate Physical presence of Nenskra reservoir in 

combination with Khudoni and Enguri  

  ■ ■ Ne [-] Certain Not applicable Ne Not applicable 

Reservoir 

Triggered 

Seismicity 

Physical presence of Nenskra reservoir in 

combination with Khudoni and Enguri reservoirs 

  ■ ■ Lo [-] Possible [CUM 10] Coordination between HPP developers and regional authorities with 

respect to monitoring seismic activity and subsequent actions to reduce RTS. 

Lo Stakeholder Engagement 

process - SEP5. 
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 Minutes of stakeholder consultations  Annex 2.
 

 

 



 

Nenskra HPP Supplementary E&S Studies 

Cumulative Impact Assessment Meeting 
 

MINUTES 05/04/2016 12:30 – 14:00 CHUBERY TOWN HALL 

 

TENDEES 

Rodam Gvarmiani (representative of the Sakrebulo of Mestia Municipality) 

Giorgi Ansiani (Community Liaison Officer of JSC Nenskra HPP in Chuberi) 

Nino Vibliani (representative of the Gamgebeli of Chuberi) 

Tengiz Gvarmiani (representative of the Gamgebeli of Nakra) 

Loreta Tserediani (inhabitant of Chuberi) 

 

Ogeuk Kwon ( JSC Nenskra) 

SangHoon Kim (JSC Nenskra) 

 

Medgar Tchelidze (SLR) 

Nicolas Glenat (SLR) 

Clement Repussard (SLR) 

NOTE TAKER C. Repussard and N. Glenat 

 

 

M. Tchelidze (SLR) and C. Repussard (SLR) explain the reasons of the meeting. The meeting aims to discuss 

cumulative impacts of Nenskra HPP with other potential HPPs.  

Cumulative impact definition is explained.  

A map of all HPP within the Enguri watershed is shown and explained.  

Then all participants are then asked to identify and described potential cumulative impacts.  

At the end of the meeting, some specific requests were expressed by the representatives of the Chuberi 

and Nakra villages.  

 

The cumulative impacts identified by the attendees are listed below, followed by a synthesis of the 

requests expressed by the representatives of the local population.  

The signed list of attendees is presented in Annex. 

 

 
 

CUMULATIVE 

IMPACT 
DESCRIPTION 

Climate 

Change 

The first cumulative impact anticipated by the local population representatives is climate change. They 

fear that humidity levels will increase in the region. 

Region 

development 

One of the participants express that the development of HPP is a first step in the economic 

development of the region. There will be negative impacts mainly on big projects, whereas on small 

HPP, such as run-off river schemes, the negative impacts will be less important, or not significant.  

Lack of local 

social license 

to operate / 

lack of 

information 

All participants explain that there is a lack of official information on HPP development in the region. 

Rumors are widespread, and contradictory information is disseminated by different stakeholders, 

NGOs, without any clear coordination or hierarchy. 

Therefore, a climate of distrust is comforted, especially after the experience of the Khudoni Project. A 

strong opposition on HPP projects is growing, not only against the Projects being implemented, such 

the Nenskra Project, but also for HPP projects in principle.  

After seeing the Enguri Dam, a significant part of the population in the region fears that the whole 

Svaneti region is going to be flooded.  

Employment 

Employment during construction of the HPP is seen as a positive cumulative impact.  

But it is stressed that local employment – defined as the employment of the people living in the 

valleys directly affected – should be maximized.  

Also, the recruitment process should be explained more clearly.  



 

Land 

acquisition - 

land prices 

are too low. 

The process of land and assets valuation for the land acquisition processes is not deemed appropriate. 

Valuation results are considered to be too low by the local population.  Resettlement is also an 

important negative impact.  

Impacts on 

fishes habitat 

An important potential cumulative impact is the loss of spawning areas or the modification of river 

habitats. 

Impact on 

water supply 

systems 

The attendees express concerns about erosion following the river bed modifications. Many HPP can 

damage many river sections. On some HPP projects in Georgia, modification of riverbeds leaded to 

drying-up the springs used by the local people for their water supply systems. So the development of 

many HPP in the region could affect the local water supply systems.  

Lack of local 

benefits 

Overall, all participants asked what will be the benefits of all these HPP development for the local 

population. There is not any clear local and sustainable benefit for them.  

  

 DESCRIPTION OF EXPRESSED REQUESTS 

Nino Vibliani 

(representativ

e of the 

Gamgebeli of 

Chuberi) 

Nino Vibliani expressed 2 requests, one concerning a lack of information about the impacts of the 

powerhouse construction on the Lakhani community, the second one about a water supply project 

from KOICA. 

 

1. Impacts of the power house on the Lakhani community 

N. has been asked by some villagers from Lakhani community what will be the impacts on the village. 

These villagers are regularly protesting and the answers given so far do not convince them.  

She would like to have some maps and documents officially endorsed by the Project showing that 

there will not be any impacts. Topics should be  

 Land acquisition: confirm and prove that there will not be any land acquisition/resettlement in 

Lakhani 

 Noise: confirm that there will not be any impacts 

 Construction activities: confirm what will be the construction activities, and confirm that there will 

be no risks for the people of Lakhani, form activities such as blasting or drilling.  

 River Flow downstream of the PowerHouse: villagers are concerned about the strength of the water 

that will be release by the turbines. They ask the Project to build a structure to lower the strength 

of the water released by the turbine to ensure that there will not be any impact o n Lakhani 

community.  

 Potential underground damages to the village: the villagers want confirmation that there will not be 

any pipeline constructed underground of the village, or that there will not be any water flowing 

underground of Lakhani. 

 Transmission Line 

 

2. KOICA water supply project.  

A team of surveyors visited the valley to prepare a water supply project for KOICA. A meeting has then 

been held with a representative of KOICA and another of the Mestia Municipality. During this meeting, 

it was explained that the KOICA project might not target the Nenskra or the Nakra valley. Nino Vibliani 

asks that the project take care of this issue with KOICA and that the Nenskra and Nakra valleys are 

targeted by KOICA. She fears that the Mestia Municipality might try to influence KOICA to target 

another valley instead of Nakra and Nenskra.   

 

Mr. Kwon (JSC Nenskra) explains that JSC Nenskra will not build the transmission line, and that it will 

be the Government Responsibility to construct it.  

He also explains that he will report the points raised and that answers will be provided by JSC Nenskra 

when possible. 

Regarding KOICA, it is explained that no decision has been made so far, as this is only the surveys for 

the budgeting stage of the KOICA Project. 



 

Rodam 

Gvarmiani 

(representativ

e of the 

Sakrebulo of 

Mestia 

Municipality) 

Rodam Gvarmiani expresses his first request as a representative of Mestia Municipality. He explains 

that there are some rumors that JSC Nenskra will not pay the Land Tax to Mestia Municipality. If this is 

true, this can trigger some opposition from some part of the local population.  

The Mestia Municipality needs to know what will be its benefits of the Project.  He asks if Mestia 

Municipality can be informed of the content of the contract signed between the Government of 

Georgia and JSC Nenskra regarding the Land Tax. 

As a representative of Nakra communities, he also asks more information on the potential impact of 

the Nenskra Project on natural Hazards, and the potential mitigation measures that will be 

implemented.    
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