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Executive Summary 

ES-10 

 

9·9/¦¢L±9 {¦aa!w¸ 

This Strategic Environmental and Social Assessment (SESA) has been developed in accordance with 

Directive 2001/42/EC of the European Parliament and the Council on the Assessment of the Effects of 

/ŜǊǘŀƛƴ tƭŀƴǎ ŀƴŘ tǊƻƎǊŀƳƳŜǎ ƻƴ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ όάǘƘŜ 9¦ {9! 5ƛǊŜŎǘƛǾŜέύ ŀƴŘ ƎƻƻŘ practice guides, 

ƛƴŎƭǳŘƛƴƎ ǘƘŜ ¦YΩǎ ά! tǊŀŎǘƛŎŀƭ DǳƛŘŜ ǘƻ ǘƘŜ {ǘǊŀǘŜƎƛŎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎŜǎǎƳŜƴǘ ό{9!ύ 5ƛǊŜŎǘƛǾŜέ 

(Office of the Deputy Prime Minister (2005) and the Guideline on Implementation of the EU Directive 

2001/42 (EC, 2004) ά{ǘǊŀǘŜƎƛŎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎŜǎǎƳŜƴǘ ƛƴ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΥ [Ŝŀrning from Recent 

Experiences and Challenges (2012). The SESA Report is also intended to meet the requirements for 

{9! ŜǎǘŀōƭƛǎƘŜŘ ƛƴ ǘƘŜ DŜƻǊƎƛŀΩǎ нлму 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎŜǎǎƳŜƴǘ /ƻŘŜ ό9!/ύΣ ǿƘƛŎƘ ǿŀǎ ŘŜǾŜƭƻǇŜŘ 

to conform to European Union law. The EAC and other Georgia legislation, the requirements of 

international financial institutions, and the requirements of international treaties and obligations are 

described in more detail in the SESA. 

It is important to note that the EAC requires a SEA1 when governmeƴǘŀƭ ŀǳǘƘƻǊƛǘƛŜǎ ŘŜǾŜƭƻǇ άǎǘǊŀǘŜƎƛŎ 

ŘƻŎǳƳŜƴǘǎέ2Φ ¢ƘŜ {9{! ǿŀǎ ƴƻǘ ŘŜǾŜƭƻǇŜŘ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŀ ǎƛƴƎƭŜ άǎǘǊŀǘŜƎƛŎ ŘƻŎǳƳŜƴǘέΣ ōǳǘ ǊŀǘƘŜǊ ǘƻ 

a series of key national strategic documents, including policies, plans, and strategies. These key 

strategic policies, plans, and strategies are listed below (more detailed descriptions of these 

documents are provided in Section 5.1.4 of the SESA report). 

¶ (Draft) State Energy Policy of Georgia (2023) 

¶ National Renewable Energy Action Plan (NREAP) (2019-2020) 

¶ National Energy Efficiency Action Plan (2019-2020) 

¶ National Integrated Energy and Climate Plan of Georgia (NCEP)3 

In addition, the Ten-Year Network Development Plan (2020-2030), which is described in Section 3.3.4, 

was considered in development of the scenarios and the SESA. It is important to note that the SESA 

Ƙŀǎ ōŜŜƴ ǇǊŜǇŀǊŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƻǾŜǊŀƭƭ ŜƴŜǊƎȅ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎ ŀƴŘ Ƴŀȅ ƛƴŦƻǊƳ ƻƴŜ ƻǊ 

more future MOESD strategic documents. Finally, it is also important to note that strategic assessment 

is not a substitute for environmental impact assessment (EIA), environmental and social impact 

assessment (ESIA), or cumulative impact assessment (CIA) performed for individual projects or 

collections of projects. Rather, the strategic assessment process complements and informs each of 

these. They are all integral parts of a comprehensive environmental assessment toolbox. 

                                                           
1  ! ά{ǘǊŀǘŜƎƛŎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎŜǎǎƳŜƴǘέ ƛǎ ŘŜŦƛƴŜŘ ōȅ !ǊǘƛŎƭŜ оΦǾ ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎŜǎǎƳŜƴǘ /ƻŘŜ ŀǎ άŀ procedure 

to examine and generally forecast potential impacts on the environment and human health arising from the 
implementation of a strategic ŘƻŎǳƳŜƴǘΦέ 

2  ! άǎǘǊŀǘŜƎƛŎ ŘƻŎǳƳŜƴǘέ ƛǎ ŘŜŦƛƴŜŘ ōȅ !ǊǘƛŎƭŜ оΦȄ ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎŜǎǎƳŜƴǘ /ƻŘŜ ŀǎ άŀ subordinate normative act 
of an administrative body issued in accordance with the legislation of Georgia, which establishes a future development 
framework for individual sectors pursuant to Chapter III of this Code and determines characteristics and/or volumes for 
ǘƘŜ ǘȅǇŜǎ ƻŦ ŀŎǘƛǾƛǘƛŜǎ ǇǊƻǾƛŘŜŘ ŦƻǊ ōȅ !ƴƴŜȄŜǎ L ŀƴŘ LL ǘƻ ǘƘƛǎ /ƻŘŜέΦ  

3  The NECP is understood to be in draft form at present, with work still in progress. Further drafts are expected to be 
released later in 2021 or early 2022. Due to the importance of this Plan, it is summarized even prior to its formal adoption.  
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A. {/ht9 hC ¢I9 {9{! 

The Ministry of Economy and Sustainable Development (MOESD) initiated the SESA process in 2016 

to consider various scenarios of power expansion in Georgia. In consultation with the World Bank, the 

Ministry determined that new scenarios were needed. The scenarios developed at that time were 

subsequently revised to be based on projected demand and the four scenarios evaluated in the SESA 

are based on continued operation of existing facilities and the addition of new renewable energy 

projects, including hydropower, solar PV, and wind.4 

The four scenarios were devised so they would meet projected electricity demand through 2040, with 

anticipated annual growth of four percent, but to be different enough to ensure meaningful 

comparison and contrast from an environmental and social perspective. The scenarios are composed 

of lists of specific projects, but that is primarily to ensure the scenarios are realistic and reasonable 

and not to guarantee that any individual project will actually be developed. The distinction between 

scenarios generally relate to the proportion of certain technologies or more prominent characteristics. 

The ultimate selection of projects for development in the future will depend on the outcomes of the 

environment and socioeconomic (E&S) assessments for each project, the ability to attract investment, 

changes in electricity demand, the economics of certain technologies over time, consistency with 

network development plans, and other factors. 

Scenario-1: 

The first of the four scenarios (Scenario 1) was based on the Ten-Year Network Development Plan of 

Georgia for the period 2020-2030 (TYNDP). It includes plants that are in operation and understood to 

be planned for construction, accounting for the Georgia-Romania interconnection project but with 

generation modeling reconfigured to meet projected seasonal and annual peaks. The composition of 

Scenario 1 was confirmed based on the most recent data available on planned commissioning of 

generation projects. Additional wind and solar projects were added to ensure that generation capacity 

could meet peak demand in later yearsτsome of the increased capacity from these plants was 

understood to be provided by projects in the current planning pipeline and some from hypothetical 

projects to be developed by 2030 and operating through at least 2040. The scenario contemplates 

construction of currently planned run-of-river HPPs (increasing capacity in 2022 from 1,837 MW to 

3,591 MW by 2040), large HPPs with seasonal reservoirs (from 1,993MW to 3,408 MW), wind farms 

(310 MW to 1,177 MW), solar PV (from 126 MW to 1,559 MW), and thermal generation that would 

end after 2036. 

Scenario-2: 

Scenario 2 was developed for the purpose of understanding what would be required to avoid the 

construction of large HPPs. This scenario, therefore, excludes the construction of new large 

storage/reservoir hydropower plants and any new hydropower plants built on rivers without existing 

generation facilities. It includes, however, the development of small HPPs and the substantial 

                                                           
4  Geothermal was not considered as a potential generation source because, although Georgia has abundant geothermal 

resources, there have been no studies to show that these resources are suitable for electricity generation, and apparently 
no significant explorations since the late 1990s. Past investigations have generally found that geothermal resources are 
relatively deep and have relatively low temperatures. As a result, power generation from those projects may not currently 
be economically attractive.  
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expansion of wind and solar PV plants. To meet projected demand, a mix of economically viable new 

wind and solar projects was added to the Scenario. Generation capacity at run-of-river hydropower 

projects was projected to increase from 1,790 MW in 2022 to 2903 MW in 2040, while reservoir 

hydropower projects would remain constant until 2040 at 1,993 MW. Wind would increase from 310 

MW to 3,168 MW and solar PV from 126 MW to 1,534 MW. Unlike Scenario 1, thermal generation 

under Scenario 2 still operates but will decrease from 1,144 MW to 560 MW during the modeling 

period. 

Scenario-3: 

Scenario 3 was developed in order to understand what would be required to maximize the 

development and expansion of renewable energy capacity, particularly wind and solar PV, and still 

enable the grid to absorb a large share of intermitted generation from those renewable energy 

facilities. To accommodate the intermittent generation, this Scenario included the construction of the 

prospective large HPPs found in Scenario 1 as well as the construction of Enguri pumped-storage plant 

(PSP), which would equip the power system with substantial capacity to reach to the availability of 

intermittent sources. This in turn allows the system to allow even larger amounts of electricity 

generated by wind and solar plants to be dispatched. This scenario accordingly includes the addition 

of the 560MW Enguri PSP, retaining the large reservoir hydropower plants from Scenario 1 (taking 

capacity from 1,993MW in 2022 to 3,408 in 2040). It excludes new run-of river hydropower projects 

(maintaining capacity at 1583 MW), and instead including as much wind and solar as possible in order 

to cover demand (wind from 310 MW to 3,168 MW and solar PV from 126 to 3,087 MW). Similar to 

Scenario 1, fossil fuel generation ceases to operate after 2036. 

Scenario 4 

Scenario 4 was developed in accordance with the National Integrated Energy and Climate Plan (NECP). 

It assumes least cost expansion under more aggressive energy efficiency investments. To meet 

projected demand, generation capacity at run-of-river hydropower projects is projected to increase 

from 1,331 MW in 2022 to 1,565 MW during the modeling period; reservoir hydropower is projected 

to increase from 1,993 MW to 2,688 MW but hydropower generation, as a percentage of total 

generation is projected to decrease, from 70.3 percent in 2022 to 55.9 percent in 2040. Solar and wind 

capacity is expected to expand substantially (solar from 25 MW to 1,293 MW and wind from 20 MW 

to 1,359 MW); while thermal generation (gas) is projected to continue but with less capacity needed 

by the end of the modeling period (1,541 MW in 2022 to 961 MW in 2040). Scenario 4 has the largest 

share of thermal generation in any given year, starting at 18.2 percent of the generation proportion 

and declining to 11.8 percent in 2040. Scenario 4 has the smallest share of electricity imports of all 

scenarios; imports are needed until 2029 only as, after that, domestic power generation is sufficient 

to meet demand. 
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Table ES 1 shows the percentage of generation that resulted from the model runs for 2025, 2030, 

2035, and 2040. As can be seen from the table, hydropower continues to dominate through 2040, but 

less under Scenarios 2, 3, and 4 than under Scenario 1. Solar and wind increase with every five-year 

period; the contribution of solar to the generation mix is highest in Scenario 3, and the contribution 

of wind to the generation mix highest in Scenario 2. Thermal power is not needed in Scenario 1 after 

2024 (although it would still be available from the two relatively new and efficient gas-fired plants in 

Gardabani) but is increasingly needed under Scenarios 2and 4. Imports contribute less to the 

generation mix in Scenario 4 than in the other scenarios with no imports being required after 2029 

because of the abundance of thermal and other generation. 

Table ES 1. Percentage of generation capacity in all scenarios by source, 2025-2040 

Scenario Hydropower Solar PV Wind Thermal Imports 
2025 

1 86% 2.1% 10.2% 0.0% 1.7% 

2 77% 2.3% 13.6% 0.0% 7.1% 

3 75.9% 2.2% 16.1% 0.0% 5.8% 

4 74.6% 1.1% 0.6% 16.9% 6.8% 
2030 

1 82% 3.1% 15% 0.0% 0.0% 

2 71.6% 3.9% 21.2% 0.0% 3.3% 

3 66.6% 8.3% 21.3% 0.0% 3.9% 

4 69.2% 5.4% 12.9% 12.6% 0.0% 
2035 

1 80.5% 3.5% 14.4% 0.0% 1.4% 

2 59.3% 7% 32% 0.0% 1.6% 

3 53.8% 14.9% 30.5% 0.0% 0.78% 

4 59.9% 7.7% 19.2% 13.3% 0.0% 
2040 

1 75.1% 8.5% 13.5% 0.0% 3.0% 

2 53.4% 8.3% 36.2% 0.0% 2.1% 

3 48.6% 15.8% 34.3% 0.0% 1.2% 

4 74.6% 9.3% 23% 11.8% 0.0% 

Note: rows may not total 100% because of rounding. 

 

B. th¢9b¢L![ 9b±Lwhba9b¢![ !b5 {h/L![ Lat!/¢{ hC 

twhW9/¢{ !b5 {/9b!wLh{ 

The SESA assesses the potential impacts of the various types of projects on six categories of receptors: 

climate and air quality, surface and groundwater, geology and soils, landscape and biodiversity, 

community and socioeconomics, and cultural heritage. The SESA identified technical as well as E&S 

spatial constraints on project siting and identified areas where projects should not be located and also 

areas where additional studies and mitigation measures would be needed. Examples of constraints 

included areas protected or otherwise valuable for biodiversity (national parks, Emerald sites, etc.) or 

cultural heritage (UNESCO sites or national monuments), areas with seismic or other geohazards, 

areas with high value soils, populated areas, flood-prone areas, forested areas, and cultural heritage 

monuments. Table ES 2 summarizes the effects on the receptors by generation source and by 
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scenarioτthese are effects that would be felt even with implementation of mitigation measures other 

than complete avoidance. 

Table ES 3 then identifies many of the advantages and disadvantages of each of the generation 

resources. As can be seen, no single type of generation is clearly superior to any other, especially at 

the national scale. 

Table ES 2. Relative effects on receptors of generation resources and scenarios 

Receptor topics By generation resource By scenario 

Climate and air 
quality 

- Thermal would emit pollutants and 
GHGs 

- Gas-fired thermal would reduce 
current emissions 

- All renewables would 
reduce/eliminate emissions 

-  Near zero emissions under Scenario 1 
by 2024, under Scenario 2 by 2025, 
and under Scenario 3 by 2031. 

-  Scenario 4 is the only scenario that 
results in emissions in all modeled 
years. 

-  !ƭƭ ǎŎŜƴŀǊƛƻǎ ƳŜŜǘ DŜƻǊƎƛŀΩǎ b5t 
commitments, with Scenario 1 most 
effective 

Surface and 
groundwater 
 

- Hydropower would affect hydrologic 
regime in currently unaffected waters 

- Thermal and solar would use water. 
- Solar and especially wind would 

reduce overall impacts  

-  Scenario 1 relies most on 
hydropower, thus would have most 
adverse effect. Removal of reservoir 
HPPs in Scenario 2 and small HPPs in 
Scenario 3 would each reduce 
adverse impacts. 

-  Scenario 4 has the lowest level of 
hydropower 

Landscape and 
biodiversity 
 

- Wind would have largest adverse 
impact on landscape, followed by 
solar, reservoir hydropower, run-of-
river hydro, and thermal. 

- Wind could have adverse impact on 
biodiversity (birds) but could be 
largely avoided 

- Hydro would have major adverse 
impact on aquatic biodiversity, could 
be only partly avoided 

- Solar and thermal would have lower 
impacts. 

- Reservoir hydro and solar would use 
the most land (assuming most land at 
wind farms would remain in current 
use), thus converting the most habitat, 
thermal and run-of-river hydro would 
use the least. 

- Overall, thermal would have the least 
impact. 

-  Scenario 1 would have the most new 
plants, thus would have most adverse 
impacts from construction, followed 
by Scenario 2 and then Scenario 3 

-  Scenarios 2 and 3 have maximum 
wind, thus largest potential impact on 
landscape and on birds & bats 

-  Scenario 1 has maximum hydro, thus 
the largest impact on aquatic habitat 
& biodiversity 

-  Scenario 3 has maximum solar, thus 
the largest impact on terrestrial 
habitat -- Scenario 4 and 1 would 
have the least 

Community and 
socioeconomics 
 

- Construction and operational impacts 
on communities--adverse and 
positiveτwould be roughly similar for 
all project types 

- More people displaced (more land 
required) for large hydro and solar, 
less for small hydro, thermal, and wind 

- Scenario 1 is the lowest cost scenario in 
all years, and Scenario 4 is the highest 
cost. All scenarios meet hourly demand 
through 2040 
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Receptor topics By generation resource By scenario 

- Hydro and thermal result in least 
increase in end-user cost of electricity, 
with solar and wind somewhat higher 

- Balanced mix of renewables would 
provide maximum energy security, 
thermal and imports would reduce 
security 

Cultural heritage - Areas of concern can be easily avoided 
except possibly by hydro 

- Relatively limited impacts from all 
resources, with most viewshed 
aesthetic impacts from wind (due to 
tall turbines), and thermal (tall stacks), 
solar (size), reservoir hydro (dams, 
reservoirs) 

- Scenarios 1 and 4 have less wind, 
therefore less impact 

- Scenarios 3 (closely followed by 
Scenario 2) has most wind, therefore 
most impact 

- Scenarios 4 and 2 have least impact 
from reservoir hydro, Scenarios 1 and 3 
have more 

- Scenario 4 has most thermal, therefore 
most impact 

 

Table ES 3. Environmental and social advantages and disadvantages of energy sources 

Energy 

resource 
Advantages Disadvantages 

Hydropower -  Abundant renewable energy resource 
across much of Georgia 

-  Continued scale-up would contribute to 
ŦǳǊǘƘŜǊ ƛƴŎǊŜŀǎŜ ƛƴ DŜƻǊƎƛŀΩǎ energy 
security by reducing reliance on 
electricity and natural gas imports 

-  No GHG emissions: scale-up would 
ŎƻƴǘǊƛōǳǘŜ ǘƻ ŀŎƘƛŜǾŜƳŜƴǘ ƻŦ DŜƻǊƎƛŀΩǎ 
commitments under the Nationally 
Determined Contribution (NDC) to 
reduce GHG emissions by 15 percent 
below the Business-as-Usual Scenario for 
the year 2030, and expand seasonal 
electricity exports 

-  Large HPPs with reservoirs can help 
meet peak electricity demand during 
winter periods in a cost-effective 
manner and reduce the need for 
electricity imports and gas-fired thermal 
generation 

-  Large HPPs with reservoirs, can help to 
expand the wind and solar PV capacity 
by allowing flexibility in the 
management of the power system to 
overcome the intermittent nature of 
generation from wind and solar PV 

-  Reservoirs can be managed to reduce 
downstream floods from annual or less 
frequent floods 

-  Pumped-storage HPP can increase 
reliability of the network and allow 

-  Dams and weirs interrupt fish migration 
and affect the quality of aquatic habitat 
in river channels. This affects aquatic 
biodiversity in all cases 

-  Electricity generation by run-of-river 
plants is subject to the availability of 
water, which varies seasonally and from 
year to year. Water is lowest in winter, 
the time of highest electricity demand 

-  Run-of-river plants that divert water to a 
powerhouse at some distance from the 
dam reduces the flow in the river 
between the dam and the powerhouse. 
This can have an effect on aquatic and 
riparian biodiversity and on the 
availability of water for other purposes, 
such as irrigation 

-  Reservoir-type HPPs convert rivers to 
lakes that may flood large areas, 
removing them from forest or other 
productive use 

-  The conversion of land to reservoirs can 
result in economic or physical 
displacement (that is, livelihoods may be 
affected and people may have to be 
relocated) and also affect biodiversity. 
Less potential for displacement with run-
of-river projects 

-  Dam failure can cause catastrophic 
flooding 
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Energy 

resource 
Advantages Disadvantages 

scale-up of intermittent wind and solar 
PV capacity 

-  HPPs have long useful lives (between 50 
and 60 years) 

-  Similar operating (maintenance and 
staff) costs to other technologies 

-  Large Reservoir HPPs and Enguri PSP will 
increase overall security of supply, 
flexibility, and stability of power system, 
and decrease dependence on fossil fuel 

-  In case of interruption of TPP supply, 
large HPPs will cover the electricity 
demand during several days 

-  HPPs are often in mountainous terrain at 
risk from geohazards such as landslides 

-  HPPs, especially large HPPs, are often in 
rural areas, requiring new transmission 
lines that can extend for long distances 
and have major impacts 

-  Multiple HPPs in a river basin can cause 
cumulative effects on aquatic 
biodiversity 

-  Small hydropower has higher capital 
costs than large hydropower per MW, 
meaning it would be more expensive to 
build multiple SHPPs than one large 
hydroelectric station with the same 
capacity 

Wind -  Renewable energy resource in parts of 
Georgia 

-  Scale-up would contribute to further 
ƛƴŎǊŜŀǎŜ ƻŦ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ōȅ 
reducing the reliance on electricity and 
gas imports 

-  Scale-up would contribute to 
ŀŎƘƛŜǾŜƳŜƴǘ ƻŦ DŜƻǊƎƛŀΩǎ ŎƻƳƳƛǘƳŜƴǘǎ 
NDC to reduce GHG emissions by 15 
percent% below the Business- as- Usual 
Scenario for the year 2030  

-  Scale-up would contribute to expansion 
of electricity exports 

-  Wind farms can cover hundreds of 
hectares, but infrastructure occupies 
only relatively small amounts of the total 
area. Infrastructure can generally be 
located so as to avoid physical 
displacement of residents 

-  Overall costs are competitive with other 
technologies 

-  Wind farms can be 'repowered' once 
turbines reach the end of their lives, 
being replaced by more efficient 
turbines and therefore boosting capacity 
or requiring less land than before 

-  Energy generation is subject to the 
availability and constancy of wind, which 
can vary from hour to hour, day to day, 
seasonally, and from year to year. Thus, 
alternative energy sources are necessary 
to cover periods of high demand when 
wind is not available for generation 

-  Large land areas needed may cause 
economic displacement 

-  Rotating blades generate noise that can 
be heard for short distances and can 
present a hazard to aviation and 
interfere with electronics in some cases 

-  Turbines and blades also present a 
hazard to bats and large birds, including 
during migration 

-  Large wind farms are often in rural 
areas, so transmission lines can extend 
for long distances, increasing the impact 

-  Wind turbine blades are hard to recycle 
at the end of the lives (20-25 years) 

-  Higher fixed (maintenance) cost 
compared to other technologies 

Solar 
photovoltaic 

-  Renewable energy resource in parts of 
Georgia 

-  Scale-up would contribute to further 
ƛƴŎǊŜŀǎŜ ƻŦ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ōȅ 
reducing the reliance on electricity and 
gas imports 

-  Scale-up would contribute to 
ŀŎƘƛŜǾŜƳŜƴǘ ƻŦ DŜƻǊƎƛŀΩǎ ŎƻƳƳƛǘƳŜƴts 
to reduce GHG emissions by 15 percent 
below the Business-as-Usual Scenario for 
the year 2030 

-  Large areas required can cause physical 
and/or economic displacement 

-  Large solar projects are typically in rural 
areas, so transmission lines can extend 
for long distance 

-  Energy generation is possible only in 
daytime. Thus, there must be alternative 
energy sources or storage to cover 
periods of high demand at night and 
when light is insufficient for generation. 
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Energy 

resource 
Advantages Disadvantages 

-  Scale-up would contribute to expansion 
of electricity exports 

-  Projects may occupy large areas but can 
generally be located so as to avoid 
physical displacement of people 

-  Lowest operating costs and competitive 
capital costs  

-  Plants are typically surrounded by a 
fence and lighted at night for security 
purposes, which can disturb 
communities 

-  Some fresh water may be used to clean 
panels 

-  Although cost of electricity from solar 
energy has become competitive, it may 
not be an affordable source of firm 
energy to supply peak demand 
compared to hydropower 

Thermal (fossil 
fuels, except 
coal) 

Flexibility: can generate electricity on 
demand, subject to some differences in 
startup/shutdown limitations for some 
fuels. Technologies that use reciprocal 
internal combustion engines (primarily 
gas but also including some liquid fuels) 
are the most flexible 

-  Relatively small areas are required, 
limiting economic and physical 
displacement 

-  Maximum flexibility in locating facilities 
-  Gas plants have low capital costs 

compared to other technologies 
-  Combined cycle gas turbines have 

competitive levelized (life cycle) costs 

-  Not a renewable resource 
-  Fuel must be purchased and imported 

since Georgia has limited resources of 
gas and other fuels, making it vulnerable 
to price fluctuations and dependent on 
the neighboring systems 

-  Natural gas combustion emits pollutants 
that are also greenhouse gases, 
including nitrogen oxides, carbon 
monoxide, and carbon dioxide, but only 
very small amounts of particulates and 
sulfur dioxide 

-  Higher operating costs (mostly from 
fuel) compared to other technologies 

-  Ash requires permanent management 
(minimal for gas, more for oil/diesel)  

 

The SESA identifies areas where each type of project should not be located unless there are no feasible 

alternatives and also areas where additional mitigation may be necessary due to proximity to areas of 

concern. Since each type of project would present different risks, the areas of concern are at least 

slightly different for each generation type. 

C. w9/haa9b5!¢Lhb{ 

/Φм wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ aŀƴŀƎŜƳŜƴǘ ƻŦ tǊƻƧŜŎǘǎ 

Although an Environmental and Social Management System (ESMS) is not required by the Georgia 

EAC, it is mandated by most international institutions, including the World Bank, IFC, and EBRD. Such 

an ESMS is a methodological approach to managing the environmental and social risks and impacts 

ǘƘǊƻǳƎƘƻǳǘ ŀ ǇǊƻƧŜŎǘΩǎ ƭƛŦŜ ŎȅŎƭŜΣ ŦǊƻƳ ŘŜǎƛƎƴ ǘƘǊƻǳƎƘ ŘŜŎƻƳƳƛǎǎƛƻƴƛƴƎΦ ¢ƘŜ 9{a{ ƛǎ ƴŜŎŜǎǎŀǊƛƭȅ 

dynamic, with periodically adjustments as project activities change, along with their associated risks 

and impacts. 

A formal ESMS is strongly recommended for all energy developers and all projects as a way to ensure 

that appropriate measures are implemented to avoid, reduce, or otherwise control or offset potential 

impacts. An ESMS may include environmental and social management plans, environmental and social 

management frameworks, operational policies, operational manuals, working procedures, and other 
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tools. Much of the ESMS is captured in management plans and proceduresτduring operations, 

environmental and social plans and procedures should be components of the overall operating plan 

and integrated into daily operations, not considered add-ons. At the construction and possibly 

decommissioning stages, one or more contractors may be primarily responsible for implementing the 

measures called for in the plans, and contractor performance must be overseen by the developer, 

who retains ultimate responsibility for implementation and for residual impacts. At the operations 

stage, the developer is primarily responsible, although in some cases this may be delegated to 

operations contractors; again, the ultimate responsibility would remain with the developer. 

Beyond the more routine project-specific mitigation measures (as identified in the SESA) that apply to 

each of the specific energy sources, a number of other refinements are recommended. 

¶ Hydropower ǿƛƭƭ ōŜ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ ƻŦ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ ŦǳǘǳǊŜ ǎƛƳǇƭȅ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ 

abundant resources that are available. However, some refinements of mitigation measures 

should be made for future hydropower projects. 

-  There needs to be more in-depth understanding and analysis of the seasonal life 

cycles of potentially affected fish and aquatic ecosystems as part of the process 

of establishing environmental flows. Rather than setting such flows as a fixed 

percentage of average annual flows (or some other fixed percentage), the actual 

needs of the species and habitats of concern should be taken into account, which 

may allow for increased flows in some periods and could even allow some 

reduced flows in other periods. In addition, fish ladders or other means of 

protecting upstream and downstream movement of fish and other organisms 

should be included in every design unless they are not technically feasible (in 

which case some offsetting or compensatory measure should be required). Once 

environmental flow rates are established, they need to be monitored, ideally 

electronically and continuously, and rates should be subject to an adaptive 

management approach wherein required flows are changed if conditions or 

impacts are determined to be different than those on which the environmental 

flow was based. Data should also be made available for public review. 

-  Sediment flushing should consider the aquatic ecosystems that will be affected, 

and be designed in collaboration with aquatic experts and downstream 

communities. 

-  In all basins with multiple HPPs, there should be coordinated releases rather than 

having projects operate independently or having one or a few projects drive all 

the others. In addition, releases from reservoirs should be coordinated to ensure 

there are not wide short-term variations in short-term reservoir levels; this 

implies providing other means to account for diurnal demand. 

-  New small and medium hydropower projects should be limited or prohibited on 

unaffected or relatively unaffected rivers, including small tributary streams. Much 

more care needs to be taken in assessing potential impacts of other smaller HPPs, 

more than would typically be taken for relatively small projects of other kinds. 

This is because even small hydropower projects can have outsized impacts, with 

the effects reaching far downstream and upstream rather than being confined to 

the project footprint and nearby areas. Biodiversity surveys, both terrestrial and 

aquatic, are often neglected for smaller projects and as a result there is often 
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more impact than expected, including on habitats and species of conservation 

concern. Past studies of several river basins have not provided sufficient detail to 

allow adequate assessments for individual projects and more comprehensive 

studies of both smaller and larger river basins need to be conducted, especially 

when multiple projects are planned. If done adequately, studies at the multi-

project and river basin levels can supplement project-specific studies and reduce 

the cost to individual developers. 

-  The Rioni River, including the Tskhenistskal River downstream of Tsageri, provides 

important habitat for a number of protected fish species. In addition, the 

upstream portion of the basin is important for terrestrial biodiversity and also is 

presents significant geohazards and risks from seismicity. Although a number of 

projects are in an advanced stage of planning, it is recommended that a 

comprehensive cumulative impact assessment of the overall impact on the Rioni 

basin, including timely seasonal monitoring of the aquatic ecosystem, be 

conducted before any of these projects are approved for construction. This will 

determine if impacts can be mitigated to an acceptable degree and also allow 

integrated implementation of mitigation measures as needed. 

-  Several rivers support or have supported anadromous fish migration from the 

Black Sea. It is recommended that no dams be constructed on these rivers 

downstream of existing dams that already block upstream migration. 

¶ Wind. Georgia also has abundant wind resources, and wind power should also be an 

important part of the future energy program. However, Georgia also supports some of the 

ǿƻǊƭŘΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ƳƛƎǊŀǘƛƻƴ ǊƻǳǘŜǎ ŦƻǊ ōƛǊŘǎ ŀƴŘ ōŀǘǎΦ 

-  Multi-season and multiyear monitoring of birds and bats should be undertaken 

for all wind projects, with even longer periods needed when projects are along or 

near migration flyways, and when in or near Important Bird Aras or Special 

Protection Areas if such locations cannot be entirely avoided. For areas with high 

wind potential where multiple projects are likely to be developed, an areawide 

program of monitoring is recommended, both to better understand bird and bat 

prevalence and behavior and to identify impacts of operating facilities in order to 

design adaptive management measures. 

-  Results of multi-seasonal preconstruction and construction monitoring should 

inform decisions regarding monitoring and operating rules during migration 

periods and other key times of the year. Such programs should continue for at 

ƭŜŀǎǘ ǘƘŜ ŦƛǊǎǘ ŦŜǿ ȅŜŀǊǎ ƻŦ ƻǇŜǊŀǘƛƻƴΣ ŀƴŘ ǇŜǊƛƻŘƛŎŀƭƭȅ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 

life. Especially for projects in or near areas migration routes or other areas of 

concern, there should be a clearly defined adaptive management program that 

allows operating rules to be adjusted to minimize the risk to birds and bats. 

-  In general, projects located in areas along the Black Sea and possibly along other 

major migration pathways should be carefully assessed in order to maximmaly 

reduce the impacts on migratory birdsΣ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ƛƴ ŀƴŘ ƴŜŀǊ ǘƘŜ ά.ŀǘǳƳƛ 

ōƻǘǘƭŜƴŜŎƪέ ŀƴŘ ƻǘƘŜǊ ƛŘŜƴǘƛŦƛŜŘ ŀǊŜŀǎ ǿƘŜǊŜ ƭŀǊƎŜ ƴǳƳōŜǊǎ ƻŦ ƳƛƎǊŀǘƛƴƎ ōƛǊŘǎ ŀǊŜ 

concentrated into confined routes. Projects in close proximity to migration 

pathways should continue to monitor for years during operation, with adaptive 

management measures taken to reduce any impacts that are observed. 
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¶ Transmission lines. It is recommended that the initial planning of transmission line 

corridors should include biodiversity and social experts who can enlighten the process and 

avoid the need for future changes in routing to avoid sensitive areas and populated areas. 

In addition, lines should incorporate best practices to prevent electrocution of large birds 

and to minimize collisions with the lines. Since the potential environmental and social 

energy projects and their associated transmission lines are often evaluated in separate 

impact assessments. In some cases it might be necessary to conduct cumulative impact 

assessment for both project(s) and line(s) to ensure that impacts are not considered in 

isolation. 

/Φн wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ LŘŜƴǘƛŦȅƛƴƎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ /ƻƴǎǘǊŀƛƴǘǎ ŦƻǊ tǊƻƧŜŎǘǎ 

Beyond an ESMS by developers, it would be beneficial for MOESD (and/or MEPA or other authorities) 

to develop tools for evaluating both individual projects and groups of projects, in particular those in 

areas with environmental or social constraints. It is noted that in the past some transmission lines and 

other projects have been constructed in unsuitable locations, including protected areas. 

A GIS-based system that included detailed legal and good practice constraints could be valuable for 

developers and regulators in identifying areas and specific locations where projects should be 

excluded or be subject to additional general and specific mitigation measures, and where additional 

information will be required to verify mitigations can be develop and implemented. The GIS databases 

developed for the various maps in the SESA could be refined and adapted to link locations to specific 

constraints and requirements, and to allow queries to determine whether specific locations are 

exclusion zones or if there were specific requirements that should be applied to various types of 

projects and activities. 

In general, projects that are proposed to be located in exclusion zones identified in this SESA should 

be scrutinized extremely carefully and allowed to proceed only if there are no feasible alternatives, 

and if adequate offsetting and compensatory measures are implemented to ensure there is no overall 

loss of environmental or social values. Existing projects that are in exclusion zones should be reviewed 

to determine if additional requirements are needed to protect valued resources. 

/Φо hǘƘŜǊ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 

The scenarios considered in the SESA were constructed to provide variable mixes of generation 

technologies but not necessarily actual proposals for development. As noted in Chapter 4 and 

throughout the SESA, the scenarios are based in part on the current pipeline of proposed projects and 

(for wind and solar) partly on hypothetical developments based on necessarily uncertain predictions 

of the future. This makes it impossible to reach firm conclusions that one scenario is superior or 

inferior to another, although the analysis suggests that Scenario 1 should be preferred. In addition, 

there are a number of conclusions and recommendations that arise from the analyses in the SESA: 

¶ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ ǎȅǎǘŜƳ ǿƛƭƭ ƴŜŎŜǎǎŀǊƛƭȅ ƘŀǾŜ ǘƻ ōŀƭŀƴŎŜ ŜƴŜrgy security, economics, global 

commitments (GHGs, etc.), and local/national environmental and social protection. This in 

turn will require a mix of generation resources since these goals cannot be met by any one or 

two energy resources. Therefore, Georgia should take advantage of all the energy sources that 

are available without over-relying on any particular resource, and rely on fossil fuel generation 

only if needed to meet demand when renewable resources are not available. 
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¶ Scenario 1 includes projects that are existing or known to be at an advanced stage of planning, 

plus additional wind and solar sufficient to meet demand. It has somewhat less wind and solar 

than Scenarios 2 and 3 in most years (but surpasses Scenario 2 solar by 2040) and more 

hydropower, including many reservoir and run-of-river projects. It appears to offer more 

benefits to Georgia but no more significant impacts. 

¶ Scenario 2 is also heavily reliant on hydropower, but steadily increases reliance on other 

renewables (solar and wind) by 2040. This Scenario also excludes several large reservoir HPPs 

that are in various stages of planning (Khudoni, Nenskra, Namakvhani). Eliminating them 

would remove a certain amount of flexibility that will be needed to meet demand in future, 

and this flexibility would have to be provided at least in part by fossil fuel generation or 

imports. Given the investments to date and the flexibility that reservoirs provide, it is 

considered neither prudent nor practical to abandon all three of these projects. If any of these 

projects may indeed be removed from future development, there should be more in-depth 

analysis of the advantages and disadvantages, considering not only environmental and social 

issues at the local level but also energy security and economics. If any or all are to move 

forward, on the other hand, there should be more in-depth cumulative impact assessments 

that consider other current and planned developments on the specific watersheds and basins. 

¶ Scenario 3 includes the Enguri pumped-storage project, which could provide additional 

flexibility in overcoming the variable nature of wind and solar, although at substantial 

environmental cost. The scenario also includes the large reservoir HPPs that were excluded 

from Scenario 2 and also eliminates new small and medium HPPs, even those that are in 

planning stage. The exclusion of all of the new smaller HPPs may not be realistic, but continued 

overreliance on such small hydropower projects would adversely ŀŦŦŜŎǘ Ƴŀƴȅ ƻŦ DŜƻǊƎƛŀΩǎ 

rivers and streams. For that reason, reliance on small hydropower should be reduced. Scenario 

3 has the highest percentage contribution of solar generation and a higher percentage 

contribution of wind than Scenarios 1 and 4. It is the highest in total generation among all 

scenarios, which would provide more flexibility and reduce the dependency on hydropower 

generation. 

¶ Scenario 4 has a relatively high reliance on thermal generation compared to other Scenarios, 

which would in turn have a higher impact on air quality because of emissions from thermal, 

but avoid some of the potentially negative impacts of solar, wind, and small hydropower, 

although not enough so to make it a more attractive scenario for planning purposes. 

¶ While Scenario 1 may be highly reliant on hydropower, Scenarios 2 and 3 may similarly 

overemphasize solar and wind by 2040, when the numbers of projects under both scenarios 

begin to approach the theoretical maxima. The degrees to which Scenarios 2 and 3 rely on 

wind and solar in 2040 may be excessive considering the amount of land that would be needed 

and the increase in the cost of electricity that would result. It is noted the generation 

capacities of these renewable sources could be further increased under Scenario 1 so that 

they provide a much larger share of total capacity, possibly as much as hydropower by 2040. 

This would improve energy security as well as prevent unacceptable increases in end-user 

costs. 

¶ A number of hydropower and wind projects are located in or near areas with significant 

biodiversity values, some of which are protected by lawτthese include protected areas of 

different categories including national parks, other natural protected areas, Important Bird 

Areas, and Special Protection Areas. It is recommended that projects in these areas that that 
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have not yet reached construction stage be subjected to further review to determine if there 

are feasible alternatives, and if so to select alternative locations. Projects in national parks and 

other legally protected areas should be prohibited, and projects in other areas with important 

conservation or cultural values should be evaluated with additional studies to refine the 

evaluation of potential impacts and to identify compensatory mitigation measures and/or 

offsets that will ensure the overall biodiversity values of the affected areas are matched by 

equivalent values elsewhere. 

¶ There is already extensive hydropower development in Georgia, and this will continue under 

any likely scenario. For some rivers, there have been cumulative impact assessments, but 

these were completed before the new 2018 EAC was adopted. In addition, many rivers will 

support additional new projects. It is recommended that a cumulative assessment be 

conducted or updated for each major river basin to identify likely impacts and minimum 

required mitigations, and that new projects identify potential cumulative impacts and 

implement appropriate mitigations to minimize such impacts. 

¶ Regardless of the generation mix that is adopted for the future, energy efficiency must be an 

important component of the overall energy strategy. In addition, rehabilitation of existing 

facilities should remain a priority. Both of these initiatives can avoid the need for new projects 

and reduce the environmental and social impact of the energy program. 

D. ²!¸ Chw²!w5Υ w9/haa9b595 {/9b!wLh 

!ǎ ƴƻǘŜŘ ǇǊŜǾƛƻǳǎƭȅΣ ǘƘŜ {9{! ŘƻŜǎ ƴƻǘ ŀǎǎŜǎǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ƻŦ ŀ ǎƛƴƎƭŜ άǎǘǊŀǘŜƎƛŎ ŘƻŎǳƳŜƴǘέΣ 

as contemplated in the Georgia EAC. Rather, it assesses impacts of scenarios that were developed to 

be consistent with a series of energy-related policy and strategy documents that have been adopted 

by Georgia in recent years, and so is considered to meet the requirements of the EAC for a SEA. 

The four generation scenarios were designed to align with the policy objectives described in Section 

5.1.4, and Scenario 1 stands out for three interrelated reasons: 

¶ The lowest level of thermal generation, with none required after 2023 

¶ The smallest volume of imports until 2034 

¶ The lowest level of greenhouse gas emissions (based on CO2) for through 2025, including zero 

emissions after 2023, which contrasts with Scenarios 2 and 3, which require additional years 

of reductions before reaching zero, and Scenario 4, which results in emissions through the 

modeling period. Overall, 0.06 megatons of CO2 would be emitted through 2040 under 

SŎŜƴŀǊƛƻ мΣ ŎƻƳǇŀǊŜŘ ǘƻ {ŎŜƴŀǊƛƻ нΩǎ 0.11 megatons, {ŎŜƴŀǊƛƻ оΩǎ 0.37megatons, and Scenario 

пΩǎ мтΦмн ƳŜƎŀǘƻƴǎΦ ²ƘƛƭŜ ŀƭƭ ǎŎŜƴŀǊƛƻǎ ǿƻǳƭŘ ƳŜŜǘ DŜƻǊƎƛŀΩǎ ŎƻƳƳƛǘƳŜƴǘǎ ǳƴŘŜr the Paris 

Agreement, Scenarios 1 would result in the least emissions from the electricity sector and thus 

provide more flexibility for the country to achieve the Nationally Determined Contribution for 

the country. 

The SESA concludes that all scenarios will have to rely, to varying degree, ƻƴ DŜƻǊƎƛŀΩǎ ŀōǳƴŘŀƴǘ 

hydropower resources and on somewhat lesser degree - on solar and wind resources. Scenario 1 

would result in more impacts on aquatic habitats and land due to the higher level of hydropower 

development while Scenarios 2 and 3 would have more impacts from wind on birds, bats, and land, 

and from solar on land and terrestrial biodiversity. Scenario 4 would have the highest CO2 impact due 

to reliance on thermal energy. The nature and degree of impacts varies across the scenarios but with 
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no one scenario being clearly superior to the others. For these reasons, Scenario 1 is considered to 

provide the greatest advantage to Georgia and is recommended as a result of the analyses in this SESA. 
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1. Lb¢wh5¦/¢Lhb 

1.1 .ŀŎƪƎǊƻǳƴŘ 

The Ministry of Economy and Sustainable Development (MOESD) of Georgia is responsible for 

ŜƴǎǳǊƛƴƎ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ ǎǳǇǇƭȅ ƛǎ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ƳŜŜǘ ƛƴŘǳǎǘǊƛŀƭΣ ŎƻƳƳercial, and personal demand. 

!ǎ ǇŀǊǘ ƻŦ ǘƘŜ aƛƴƛǎǘǊȅΩǎ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎΣ it periodically develops scenarios for future energy 

development. The scenarios typically include a great many projects of different sizes, locations, 

technologies, and other attributes. In recent years, the World Bank, the International Finance 

Corporation, and other development partners have provided financing for many project 

developments, in particular large hydropower and transmission line projects. These projects have 

been part oŦ DŜƻǊƎƛŀΩǎ ǾŀǊƛƻǳǎ ǎǘǊŀǘŜƎƛŎ Ǉƭŀƴning process, and each has been subject to environmental 

and social impact assessment. However, there has not been an assessment of the overall energy 

program from the perspective of potential environmental and social impacts. Since energy projects 

ǿƛƭƭ ōŜ ŀ Ǿƛǘŀƭ ǇŀǊǘ ƻŦ DŜƻǊƎƛŀΩǎ ŦǳǘǳǊŜ ŘŜǾŜƭƻǇƳŜƴǘΣ the Ministry determined it would be appropriate 

to evaluate strategies and scenarios currently under consideration from a strategic standpoint in order 

to assist in its decision-making and to provide guidance in the future assessment of individual projects. 

In particular, the SESA will provide information to the Ministry on areas that are most suitable for 

energy development from the perspective of environmental and social impacts as well as areas that 

may be unsuitable or that require additional review and requirements. When faced with evaluating 

the suitability of prospective projects, the 

SESA can inform Ministry decisions at an 

early stage, including decisions regarding 

balancing energy sources. 

1.2 wŀǘƛƻƴŀƭŜ ŦƻǊ {ǘǊŀǘŜƎƛŎ 
!ǎǎŜǎǎƳŜƴǘ 

A Strategic Environmental and Social 

Assessment (SESA5) is a set of analytical 

and participatory processes for 

incorporating environmental and social 

considerations, at early stages of 

decision-making, into policies, plans, and 

programs that affect natural resources 

and people. The SESA evaluates, at the 

highest strategic level, a plan or 

ǇǊƻƎǊŀƳΩǎ ǇƻǘŜƴǘƛŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ 

social impacts. This is different than the 

traditional environmental and social 

impact assessment (ESIA), which focusses 

on environmental and social impacts of a 

specific project in a specific location. A 

SESA fosters and provides critical 

systematic considerations at the sectoral, regional, and/or national levels with the ultimate goal of 

                                                           
5  Georgian legislation follows the European Union nomenclature, which refers only to environmental in the name of the 

assessment. In practice, the SEA practice covers social issues as well.  

Strategic environmental and social assessment (SESA) is 

a systematic examination of environmental and social 

risks and impacts, and issues, associated with a policy, 

plan or pro-gram, typically at the national level but also 

in smaller areas. The examination of environmental and 

social risks and impacts will include consideration of the 

full range of environmental and social risks and impacts 

incorporated in ESS1 through 10. SESAs are typically not 

location-specific. They are therefore prepared in 

conjunction with project- and site-specific studies that 

assess the risks and impacts of the project. 

World Bank Environmental and Social Standard 1 

Strategic environmental assessment (SEA) [is a] 

procedure to examine and generally forecast potential 

impacts on the environment and human health arising 

from the implementation of a strategic document ΧΦ An 

SEA includes scoping, the preparation of an SEA report, 

public participation, the carrying out of consultations 

with competent administrative bodies, and the taking 

account of recommendations provided by them and of 

assessment results in the process of the adoption/ 

approval of a strategic document.  

Georgia Environmental Assessment Code 
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promoting environmental sustainability, smart growth, and pollution prevention. Approaches to an 

effective SESA range from impact-centered to institution-centered, and can include elements of each 

approach. The context of the development goal determines the extent to which each approach is most 

appropriate. 

An impact-centered SESA approach focuses on the physical and human impacts of a proposed 

development plan. A critical component of this approach is to properly analyze the environment to 

optimally manage growth at a sustainable rate. 

An institution-centered SESA approach focuses on the institution or institutions responsible for 

planning and decision-making techniques from environmental economics, policy economics, 

institutional management, political science, and sociology are appropriate for this form of SESA. An 

effective institution-centered SESA highlights the proper management techniques to sustainably 

implement a development project. 

1.3 tƻǎƛǘƛƻƴƛƴƎ {9{! ƛƴ ǘƘŜ 5ŜŎƛǎƛƻƴπƳŀƪƛƴƎ IƛŜǊŀǊŎƘȅ 

There is a hierarchy of levels in decision-making, with the levels ranging from projects to programs to 

plans to policies (see Figure 1). Logically, policies shape the subsequent plans, programs, and projects 

that put those policies into practice. Policies are at the top of the decision-making hierarchy. As one 

moves down the hierarchy from policies to projects, the nature of decision-making changes, as does 

the nature and level of environmental assessment needed. Project-level assessment, on the other 

hand, has well-defined and prescribed specifications. 

 

Figure 1. SESA: Upstreaming environmental and social considerations into the decision-making 
hierarchy 
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Policies6, Plans7 and Programs8 (collectively PPPs) are ƳƻǊŜ άǎǘǊŀǘŜƎƛŎέ ŀǎ ǘƘŜȅ determine the general 

direction or approach to be followed toward broad goals. SESA or SEA is applied to these more 

strategic levels, while ESIA or EIA is used on projects that put PPPs into tangible effect. 

1.4 5ƛŦŦŜǊŜƴǘƛŀǘƛƴƎ {9{! ŀƴŘ 9{L! 

It is important to note that SESA is not a substitute for EIA, ESIA, or CIA. Rather, SESA complements 

and informs each of these. They are all integral parts of a comprehensive environmental assessment 

toolbox. SESA application should not distract or complicate the ESIA/EIA process for projects, and can, 

in fact, help to speed up EIA procedures and streamline their scope (and costs) by ensuring that project 

proposals are set within a policy framework that has already been subject to environmental and social 

scrutiny. This higher-level assessment process can consider and agree the most conducive strategy to 

enhance developmental outcomes and reduce negative impacts (Applying Strategic Environmental 

Assessment, Good Practice Guidance for Development Co-operation, OECD 2006). Table 1 compares 

and contrasts SESA/SEA and ESIA/EIA and summarizes their roles in decision-making. 

Table 1. Comparison of SEA/SESA and ESIA/EIA 

SESA/SEA ESIA/EIA 

Applied to policies, plans and programs with a broad 
and long-term strategic perspective. 

Applied to specific and relatively short-term (life cycle) 
projects and their specifications. 

Ideally, takes place at an early stage in strategic 
planning. Considers limited range of alternatives. 

Takes place at early stage of project planning once 
parameters are set, at the time when can influence 
and be influenced by project design. 

Conducted independently of any specific project or 
project proponent. 

Usually prepared and/or funded by the project 
proponents. 

Focus on decision on policy, plan and program 
implications for future lower-level decisions. 

Focus on obtaining project permission, and rarely with 
feedback to policy, plan, or program consideration. 

Multi-stage, iterative process with feedback loops. 
Format and content widely variable and dependent on 
decisionmakers and level of development of policy or 
program.  

Well-defined, linear process with clear beginning and 
end (e.g., from feasibility to project approval). 
Preparation of an ESIA/EIA document with prescribed 
format and contents is usually mandatory. This 
document provides a baseline reference for 
monitoring. 

Emphasis on meeting balanced environmental, social 
and economic objectives in policies, plans and 
programs. Includes identifying macro-level 
development outcomes.  

Emphasis on identifying and mitigating environmental 
and social impacts of a specific project or projects, but 
with identification of some project opportunities, 
offsets, etc. 

Inherently incorporates consideration of cumulative 
impacts. 
 

Limited review of cumulative impacts, often limited to 
phases of a specific project and immediate area. Does 
not cover regional-scale developments or multiple 
projects. 

 

 

                                                           
6  Policy is defined as general courses of action or proposed overall direction that a government is or will be pursuing and 

that guides ongoing decision making. 
7  Plan is defined as purposeful forward-looking strategy or design, often with coordinated priorities, options and measures 

that elaborate and implement policy. 
8  Program is defined as coherent, organized agenda or schedule of commitments, proposals, instruments and/or activities 

that elaborate and implement policy. 
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1.5 tǳǊǇƻǎŜ ƻŦ {9{! ŦƻǊ 9ƴŜǊƎȅ 5ŜǾŜƭƻǇƳŜƴǘ ƛƴ DŜƻǊƎƛŀ 

The present SESA for ongoing and future Georgian energy development adopts a combined approach 

to strategic level assessment, integrating components of impact-centered approach with some 

elements of an institution-centered approach. The purpose of the SESA is to identify and assess the 

key environmental and social issues of the national power sector development based on the 

ŀǎǎǳƳǇǘƛƻƴǎ ǇŜǊǘŀƛƴƛƴƎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ŀƴŘ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ŘŜƳŀƴŘ ŦƻǊ ǇƻǿŜǊ ŀǎ ǿŜƭƭ 

as feasible energy mix options for meeting such demand. The outcomes of the SESA will help to focus 

the scope and provide guidance and tools for future site-specific environmental and social 

assessments of proposed energy projects in Georgia. 

1.6 {ǘǊǳŎǘǳǊŜ ƻŦ {9{! wŜǇƻǊǘ 

This SESA documents the environmental and social effects that may result from the types of projects 

considered in the energy development scenarios, including cumulative impacts from multiple projects, 

and identifies strategies to avoid, minimize, and mitigate potential adverse effects. This SESA has used 

existing information from a draft previous strategic assessment completed by Stucky Ltd., with the 

end goals to describe the environmental setting in Georgia and to identify areas and natural resources 

that could be impacted by proposed energy development scenarios. The SESA has been developed in 

accordance with Directive 2001/42/EC of the European Parliament and the Council on the Assessment 

of the Effects of Certain Plans and Programmes on the EnvironƳŜƴǘ όάǘƘŜ 9¦ {9! 5ƛǊŜŎǘƛǾŜέύ ŀƴŘ ƎƻƻŘ 

ǇǊŀŎǘƛŎŜ ƎǳƛŘŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ¦YΩǎ άA Practical Guide to the Strategic Environmental Assessment (SEA) 

Directiveέ (Office of the Deputy Prime Minister (2005) and the Guideline on Implementation of the EU 

Directive 2001/42 (EC, 2004). In addition, the SESA Report was prepared to meet the requirements for 

SEA ŜǎǘŀōƭƛǎƘŜŘ ƛƴ ǘƘŜ DŜƻǊƎƛŀΩǎ нлму 9AC, which was developed to conform to European Union law. 

Table 2 details the structure of the SESA Report. 

Table 2. Structure of the SESA 

No. Section Description 

1 Introduction Explains the rationale for strategic assessment and the purpose 
of this energy development SESA  

2 SESA Approach -  Describes the SESA framework adopted for the strategic 

assessment and how it aligns with EU SEA Directive and 

DŜƻǊƎƛŀΩǎ 9AC 

-  Describes SESA methodology, and objectives 

-  Outlines technical difficulties encountered in developing 

the SESA (i.e., assumptions and limitations) 

3 Energy Production and 
Distribution in Georgia 

Summarizes the current energy production in Georgia, the 
transmission network, existing and potential energy production 

4 Assessment of Energy 
Development Scenarios  

Describes ah9{5Ωǎ ǘƘǊŜŜ energy development scenarios, which 
each include a mix of projects of varying technologies and 
locations  

5 Legal Framework  Summarizes laws, regulations, plans, programs and other 
requirements that are potentially relevant to energy 
developments in Georgia, including national and international 

6 Stakeholder Engagement Summarizes the Stakeholder Engagement Plan by providing an 
overview of past and planned consultations on the SESA 
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No. Section Description 

7 Baseline Characterization -  Summarizes baseline conditions across Georgia of key 

resources areas: air quality and climate, surface and 

ground water, geology and soils, landscape and 

biodiversity, community and socioeconomics, and 

cultural heritage. 

-  Identifies potentially affected people and environmental 

resources and evaluates their sensitivity of those 

receptors 

8 Spatial Constraints Analysis and 
Sensitive Receptors 

Evaluates the spatial constrains on the scenarios based on: 
-  Technical Constraints 

-  Environmental and Social constraints 

-  Cumulative constraints 

Describes and maps (where feasible) the sensitivity of 
environmental receptors to the scenarios  

9 Potential E&S Impacts and 
Mitigation  

-  Summarizes potential direct and cumulative effects 

associated with each of the various types of projects that 

comprise the scenarios 

-  Identifies mitigation measures, including approaches at the 

strategic level to avoid or reduce impacts 

10  SESA Objectives Compliance Summarizes the results of the assessment against the SESA 
Objectives and discusses how the scenarios comply with these 
Objectives after mitigations measures are considered  

11 Implementation Provides a summary on methods and procedures to consider in 
the developing and assessing specific energy projects defined by 
the scenarios: 
-  Siting considerations 

-  National and international environmental requirements 

-  Availability of baseline data 

-  Additional monitoring 

-  Required mitigation 
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2. {9{! !ttwh!/I 

2.1 .ŀŎƪƎǊƻǳƴŘ 

The new Environmental Assessment Code (EAC) of Georgia came into force in January, 2018. A 

distinctive feature of the EAC as compared to the previous Law on Environmental Impact Permits 

(2007) and Law on Ecological Examination (2007) is the introduction of the procedure and 

requirements for SEA for future development frameworks. The EAC is generally consistent with the 

European Union (EU) Directive 2001/42/EC on the assessment of the effects of certain plans and 

programs on the environment (usually known as the EU SEA Directive). 

This SESA for Georgian Energy Development was primarily based on an approach to strategic 

assessment that integrates analysis of biophysical and human impacts, environmental and social 

constraints of proposed development plans (scenarios) with elements of an institution-based 

approach. That is, it is intended to inform MOESD and others on further management techniques 

for selecting and assessing future energy projects in Georgia, both individual projects and the mix of 

projects. The SESA is governed and guided by the following key laws and guidelines: 

¶ EU Directive 2001/42/EC (the SEA Directive) 

¶ ¢ƘŜ ¦YΩǎ tǊŀŎǘƛŎŀƭ DǳƛŘŜ ǘƻ ǘƘŜ {9! 5ƛǊŜŎǘƛǾŜ όODPM 2005) 

¶ Guideline on Implementation of the EU Directive 2001/42 on the assessment of the effects of 

certain plans and programs on the environment (EC 2004) 

¶ Guidance Note on SEA, World Bank (2009) 

¶ Good Practice Guidance for Applying Strategic Environmental Assessment (OECD 2006) 

¶ Chapter 3 through Chapter 8 (Articles 18 to Article 50) of the 2018 EAC of Georgia 

¶ Guidelines on the Practical Application of Strategic Environmental Assessment in Georgia 

(2017). 

2.2 {ŎƻǇŜ ƻŦ ǘƘŜ {9{! 

Building on standard SEA practice and accounting for Georgian EAC (2018) provisions for SEA, the 

stages adopted for the SESA are summarized include the following, which are described in subsequent 

subsections below: 

¶ Stage A (Scoping): Setting the context and objectives, establishing the baseline, and defining 

the scope 

¶ Stage B: Developing and refining alternatives and assessing effects 

¶ Stage C: Preparing the draft SESA Report 

¶ Stage D: Consulting on the draft plan or programme and the draft SESA report 

¶ Stage E: Monitoring the significant effects of implementing the plan or program. 
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2.2.1 {9{! {ǘŀƎŜ ! ς {ŎƻǇƛƴƎ 

A series of scoping meetings were held in 2017, as shown in Table 3. Since the time of the scoping, 

some of the government stakeholders have been affected in government reorganizations and have 

new names. 

Table 3. Scoping consultation meetings in 2017 

Category of 

Stakeholders 
Stakeholders Dates of Consultation 

Government of 
Georgia 

Ministry of Energy 

Tbilisi, January 31, 2017 

Tbilisi, April 11, 2017 

Tbilisi, May 29, 2017 

Tbilisi, July 18, 2017 

Tbilisi, September 29, 2017 

Ministry of Environment Protection and 
Natural Resources  

Tbilisi, January 31, 2017 

Tbilisi, April 12, 2017 

Tbilisi, May 29, 2017 

National Forestry agency Tbilisi, April 12, 2017 

Agency of Protected Areas Tbilisi, April 12, 2017 

National Environmental Agency of the 
Ministry of Environment Protection and 
Natural Resources 

Tbilisi, April 12, 2017 

Ministry of Economy and Sustainable 
Development  

Tbilisi, June 1, 2017 

Ministry of Labor, Health and Social 
Protection 

Tbilisi, May 30, 2017 

Ministry of Culture and Monument 
Protection 

Tbilisi, May 29, 2017 

National Agency for Cultural Heritage 
Preservation 

Tbilisi, May 29, 2017 

Ministry of Regional Development & 
Infrastructure 

Tbilisi, May 30, 2017 

National Statistics Office of Georgia Tbilisi, April 11, 2017 

Companies 

JSC Georgian State Electrosystem (GSE) 
EnergoTrans 

Tbilisi, February 3, 2017  

Tbilisi, April 13, 2017 

ESCO Tbilisi, June 1, 2017 

Funds 

Partnership Fund Tbilisi, May 31, 2017 

Co-Investment Fund Tbilisi, May 29, 2017 

Georgian Energy Development Fund Tbilisi, May 31, 2017 

International Financial 
Institutions 

EBRD Tbilisi, April 13, 2017 

EIB Tbilisi, May 31, 2017 

ADB Tbilisi, June 1, 2017 

IFC Tbilisi, June 1, 2017 

World Bank Tbilisi, April 12, 2017 

KfW Tbilisi, May 30, 2017 
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Category of 

Stakeholders 
Stakeholders Dates of Consultation 

CSOs 

World Experience Georgia (WEG) Tbilisi, May 31, 2017 

WWF Caucasus Programme Office Tbilisi, June 1, 2017 

The Energy Efficiency and Cleaner 
Production Centre 

Tbilisi, May 30, 2017 

Green Alternative  Tbilisi, June 2, 2017 

Local Stakeholders 

Nenskra HPP 

24. 10. 2017 

Site visit, meeting with investor 

Meeting at the Mestia Municipality 

Enguri 6&7 HPPs 
25. 10. 2017 

Site visit, meeting with investor 

Letchekha HPP 

26.10.2017 

Site visit, meeting with investor 

Meeting at Zugdidi Municipality 

Khobi 2 HPP 
26. 10.2017 

Site visit, meeting with investor 

Namakhvani HPP Cascade 

27.09.2017 

Site visit, meeting with investor 

Meeting at Kutaisi Municipality 

Oni HPP 

27.10.2017 

Site visits, meetings with investors 

Meeting at Oni Municipality 

Ghebi HPP 
27.10.2017 

Site visit, meetings with investor 

 

Although the 2017 consultations preceded the 2018 EAC, they were generally consistent with the new 

requirements. However, the subsequent development and refinement of energy strategies and 

scenarios have not yet resulted in a single άǎǘǊŀǘŜƎƛŎ ŘƻŎǳƳŜƴǘέ ŦƻǊ ǿƘƛŎƘ ǘƘŜ EAC requires a SEA. 

However, there are and have been a number of national policies and strategies that are directly 

relevant to energy development, as described in section 79 of the EAC. Therefore, the intent is for this 

SESA to serve as an SEA under the EAC. 

2.2.2 {9{! {ǘŀƎŜ . ς !ǎǎŜǎǎƛƴƎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 9ŦŦŜŎǘǎ 

¢Ƙƛǎ ǎǘŀƎŜ ƛƴǾƻƭǾŜǎ άŘŜǾŜƭƻǇƛƴƎ ŀƴŘ ǊŜŦƛƴƛƴƎ ŀƭǘŜǊƴŀǘƛǾŜǎ ŀƴŘ ŀǎǎŜǎǎƛƴƎ ŜŦŦŜŎǘǎέΦ !ǎ ŘƛǎŎǳǎǎŜŘ ƛƴ 

Chapter 2, energy scenarios were developed by MOESD as part of the overall strategic planning and 

assessment process. The other main aspect of Stage B is to identify the άlikely significant effectsέ on 

the environment and people of the scenarios and their implementation. Further details on the impact 

assessment methodology applied in this SESA are provided in Section 2.3 below. 

A first action in Stage B was to establish a greater knowledge of relevant policy information and 

baseline environmental conditions in Georgia, to ensure a more robust assessment of potentially 

significant effects. The environmental and social topics considered in this SESA report include: 
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¶ Climate and Air Quality 

¶ Surface Water and Groundwater 

¶ Geology and Soils 

¶ Landscape and Biodiversity 

¶ Community and Socioeconomics 

¶ Cultural Heritage. 

Chapter 5 of this SESA report provides details on the relevant policy and legal framework that applies 

to energy development and strategic assessment, and Chapter 7 provides information on baseline 

conditions, including the sensitivity of environmental receptors to each scenario. The criteria for 

determining the likely significant effects upon the environment and social conditions principally relate 

to the nature of the effects from the scenario. In determining the nature of effects, consideration has 

been given to the: 

¶ Probability, duration, frequency, and reversibility of effects 

¶ Potential for cumulative effects in relation to the future environmental baseline conditions 

and other policies, plans, programs, and projects 

¶ Potential for transboundary effects 

¶ Predicted spatial extent and magnitude of a given effect. 

άwŜŎŜǇǘƻǊǎέ ŀǊŜ ǘƘŜ ŜƴǘƛǘƛŜǎ ǘƘŀǘ ŀǊŜ ŀŦŦŜŎǘŜŘΥ ǎǇŜŎƛŦƛc local communities and people as well as specific 

habitats and ecosystems, quality of a lake or river, quality of local and regional air, individual cultural 

ǇǊŀŎǘƛŎŜǎ ƻǊ ŀǊǘƛŦŀŎǘǎΣ ŜǘŎΦ !ǘ ǘƘŜ ǎǘǊŀǘŜƎƛŎ ƭŜǾŜƭΣ ƘƻǿŜǾŜǊΣ άǊeceptorsέ are the key environmental 

ŦŜŀǘǳǊŜǎ ǿƛǘƘƛƴ ŜŀŎƘ {9{!Ωǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ or social topic -- for example, receptors for the water topic 

would include quantity and quality of surface water and groundwater resources. An assessment of 

significance was made by reviewing the potential effects on each (SESA-level) receptor against the 

above criteria, as described below. Where possible or applicable, the assessment considered location-

specific and region-scale effects of each scenario for the environmental and/or social topics. 

Mitigation measures to prevent, reduce, and/or offset significant effects were developed throughout 

the assessment process. The mitigation measures identified here are intended to guide the 

development of detailed requirements during the assessment of impacts at the project level. 

Each of the scenarios was then assessed for compliance against the SESA Objectives. The SESA 

Objectives are listed in Section 2.5 and the assessment of compliance against the objectives is 

provided in Chapter 10. This assessment was also intended to determine the potential for cumulative 

effects. Where necessary, further mitigation was described for use in reducing cumulative effects that 

may arise from individual developments and from adoption of the specific scenario. 
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2.2.3 {9{! {ǘŀƎŜ / ς tǊŜǇŀǊƛƴƎ ǘƘŜ 5ǊŀŦǘ {9{! wŜǇƻǊǘ 

The main result of the SESA process is this SESA Report. The structure of this SESA Report is laid out in 

Table 2 in Section 1.6. 

2.2.4 {9{! {ǘŀƎŜ 5 ς /ƻƴǎǳƭǘƛƴƎ ƻƴ ǘƘŜ 5ǊŀŦǘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ wŜǇƻǊǘ 

The Stakeholder Engagement Plan developed for this SESA maps out the strategies used for engaging 

various stakeholders, including the public. The SEP identifies key SESA stakeholders, describes 

communication methods and information to be disclosed, and provides a mechanism that 

stakeholders can use to provide feedback on the SESA and on the energy program as a whole. The SEP 

sets out in detail how the SESA Report will be consulted upon, including a process for receiving written 

and verbal feedback. Chapter 6 summarizes the SEP and provides a summary of the processes that 

have been and will be used to engage stakeholders for the SESA. 

2.2.5 {9{! {ǘŀƎŜ 9 ς aƻƴƛǘƻǊƛƴƎ ǘƘŜ 9ŦŦŜŎǘǎ ŀƴŘ 5ŀǘŀ DŀǇǎ 

This stage involves monitoring the effects of the plan or programme and identifying data gaps. Chapter 

11 presents key recommendations for environmental and social assessment and mitigation and 

recommendations for further audit or follow-up. These recommendations comprise a monitoring 

program for this SESA that is appropriate for this level of assessment. 

2.3 LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ aŜǘƘƻŘƻƭƻƎȅ ŦƻǊ {9{! 

The criteria provided in Appendix II of the EU SEA Directive, shown in Table 4, were taken into account 

when determining likely significant effects. As shown below, these criteria relate to the nature of the 

effects arising from the plan, and the value and vulnerability of the receptors affected, so they are also 

applicable to the assessment of significant environmental effects. Therefore, they have been used for 

this purpose during this SESA, is recognized in the UK SEA Practical Guide. 

Table 4. Criteria for determining significance 

The potential effects on each receptor have been assessed against the above criteria. These 

assessments were based on both quantitative and qualitative information, as well as expert judgment. 

When determining the likely significance of effects on the environment, Appendix II of the SEA 
Directive includes the following criteria: 

2. Characteristics of the effects and of the area likely to be affected, having regard, in particular, to:  

(a) the probability, duration, frequency and reversibility of the effects 

(b) the cumulative nature of the effects 

(c) the transboundary nature of the effects 

(d) the risks to human health or the environment (for example, due to accidents) 

(e) the magnitude and spatial extent of the effects (geographical area and size of the population 
likely to be affected) 

(f) the value and vulnerability of the area likely to be affected due to 
(i) special natural characteristics or cultural heritage 
(ii) exceeded environmental quality standards or limit values or 
(iii) intensive land use 

(g) the effects on areas or landscapes which have a recognized national, community, or 
international protection status 
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At this strategic level, most evaluations were qualitative except in broad elements such as locations 

of projects within certain areas. Figure 2 summarizes the steps that have been undertaken to complete 

the significance assessment: 

 

Figure 2. Methodology for impact assessment 

The following paragraphs explain in more detail how the steps in the flow chart have been undertaken 

during the assessment of likely significant effects upon the environmental topics. 

1. Identification of the baseline and trends 

This is the approach taken to determine the current characteristics of the area likely to be affected, or 

the baseline conditions, and its likely evolution in the absence of the proposed program. Key to the 

approach is the development of an understanding of the baseline, as defined by a series of 

άǊŜŎŜǇǘƻǊǎέΦ In general, a receptor is an entity or resource that may be affected by direct or indirect 

changes to an environmental or social variable. Relevant receptors were identified during the SESA 

scoping stage and further consideration of available information. As noted above, receptors for 

purpose of the SESA are broad resource categories (e.g., water quality) rather than the site-specific 

receptors (e.g., nitrogen concentrations in the Mktvari River) that are identified and evaluated for 

project ESIAs. 
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2. Identification of receptor value, vulnerability and sensitivity 

Lƴ ŦƻǊƳƛƴƎ ŀ ƧǳŘƎƳŜƴǘ ƻƴ ŜŦŦŜŎǘ ǎƛƎƴƛŦƛŎŀƴŎŜΣ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƴǎƛŘŜǊ ǘƘŜ ŀǘǘǊƛōǳǘŜǎ ƻŦ άǾŀƭǳŜέΣ 

άǾǳƭƴŜǊŀōƛƭƛǘȅέΣ ŀƴŘ άǎŜƴǎƛǘƛǾƛǘȅέ ǘƘŀǘ ŀŘƘŜǊŜ ǘƻ ŜŀŎƘ ǊŜŎŜǇǘƻǊΦ CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ {9{!Σ ǘƘŜ 

following definitions were used: 

¶ The value of a receptor (either high or low) considers the scale of geographic reference 

(extremely local to widespread or universal), rarity, importance for biodiversity, social or 

economic reasons, and level of legal protection or cultural importance 

¶ The vulnerability of a receptor (either high, medium, low or none) is based on likelihood of a 

receptor being exposed to an environmental effect from scenarios developed under the SESA, 

ŀƴŘ ǘƘŜ ǊŜŎŜǇǘƻǊΩǎ ǘƻƭŜǊŀƴŎŜ ŀƴŘ ǊŜǎƛƭƛŜƴŎŜ ǘƻ a given environmental effect 

¶ The sensitivity of a receptor (either high, medium, low, or none) is based on the combination 

of the receptor value and vulnerability, as identified in Chapter 8. 

3. Identification of effects on receptors for each alternative option 

¶ During the Scoping stage, key constraints and opportunities in relation to energy development 

scenarios were identified for each environmental topic. These have been used as the starting 

point for the assessment of significant effects in this assessment stage of the SESA. 

4. Identification of whether an effect is direct or indirect, far-field, cumulative or a result of 

consequential development. 

¶ The EU SEA Directive specifies that the assessment of effects should include άsecondary, 

cumulative, synergistic... effectsέ (Appendix I (f)). The UK Practical Guide to SEA recognizes 

that some of these terms are not always mutually exclusive and for the avoidance of doubt, 

within this SESA the following assessment approaches were undertaken. 

¶ Indirect effects are those which are not a direct result of implementation of a scenario but 

rather occur away from the original effect or as a result of a complex pathway. This SESA does 

ƴƻǘ ǳǎŜ ǘƘŜ ǘŜǊƳ άǎŜŎƻƴŘŀǊȅ ŜŦŦŜŎǘǎέ ŀǎ ǘƘƛǎ ƛǎ ŎƻǾŜǊŜŘ ōȅ ƛƴŘƛǊŜŎǘ ŜŦŦŜŎǘǎΦ 

¶ There is the potential for effects to extend large distances from Energy Scenario locations. 

¢ƘŜ ŀǎǎŜǎǎƳŜƴǘǎ ƻŦ ǘƘŜǎŜ άŦŀǊ-ŦƛŜƭŘέ Ŝffects have greater uncertainty attached and this should 

be described alongside the assessment of effects. 

¶ Cumulative effects arise, for instance, where several individual developments each has its own 

effects, which individually may be minor, but together may be significant. For the SESA, 

cumulative effects are dealt with through the consideration of each resource scenario in 

relation to future environmental baseline conditions and other policies, plans, programs, and 

projects that are likely to act in combination to cause cumulative impacts. Therefore, the 

assessment of cumulative impacts arises from the overall impact assessment process. 

¶ ¢Ƙƛǎ {9{! Ƙŀǎ ƴƻǘ ǳǎŜŘ ǘƘŜ ǘŜǊƳ άŎƻƳōƛƴŜŘέ ŜŦŦŜŎǘǎΣ ŀǎ ǘƘŜǎŜ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƛƴŎƭǳŘŜŘ 

within cumulative effects, nor has it used the term άsynergisticέ effects, as these are contained 

within direct, indirect and cumulative effects. 

¶ Proposed energy programs and developments may facilitate or attract other developments, 

which may themselves present significant environmental and/or social risks. These 

ŘŜǾŜƭƻǇƳŜƴǘǎ ŀǊŜ ŘŜǎŎǊƛōŜŘ ŀǎ άŎƻƴǎŜǉǳŜƴǘƛŀƭ ŘŜǾŜƭƻǇƳŜƴǘǎέ ƻǊ άƛƴŘǳŎŜŘ ŜŦŦŜŎǘǎΦέ These 

consequential developments are not well-defined and only a high-level qualitative assessment 

of likely effects is pƻǎǎƛōƭŜΦ Lǘ ƛǎ ƴƻǘŜŘ ǘƘŀǘ άŀƴŎƛƭƭŀǊȅέ ŘŜǾŜƭƻǇƳŜƴǘǎ ǘƘŀǘ ŀǊŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ 
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functioning of most projects under the scenarios should be considered as part of the scenario, 

a good example being transmission lines that are necessary to connect the schemes to the 

ǘǊŀƴǎƳƛǎǎƛƻƴ ƴŜǘǿƻǊƪΦ ¢ƘŜǎŜ ŀǊŜ ƪƴƻǿƴ ŀǎ άŀǎǎƻŎƛŀǘŜŘ ŦŀŎƛƭƛǘƛŜǎέ ƛƴ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ŀŘƻǇǘŜŘ ōȅ 

the World Bank and other institutions. 

5. Identification of the probability of an effect occurring (H/M/L/VL) 

The probability of whether an effect will happen has been recorded as high, medium, low, or very low. 

Table 5 sets out the guideline framework which was used for these classifications. 

Table 5. Guidelines for determining probability of effect 

Classification 
Probability of Effect 

High Medium Low Very Low 

Guideline >90% 50-90% 10-50% <10%e 

 

6. Identification of when the effect occurs, how long the effect will last, and frequency of effect 

¢ƘŜ 9¦ {9! 5ƛǊŜŎǘƛǾŜ ǎǇŜŎƛŦƛŜǎ ǘƘŀǘ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŜŦŦŜŎǘǎ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ άΧshort, medium and 

long-ǘŜǊƳΧŜŦŦŜŎǘǎέ ό!ǇǇŜƴŘƛȄ L όŦύύΦ ¢ƘŜ ǘƛƳƛƴƎ ƻŦ ŜŦŦŜŎǘǎ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ƭƛŦŜŎȅŎƭŜ 

during which time an effect will happen. This is described as either the construction, operation, or 

decommissioning stage. The duration is the length of time that effect would last. Table 6 sets out the 

guidelines for describing the project phase and duration of effects. Frequency would be evaluated in 

terms of whether the effect will be continual or intermittent over the period of time identified. 

Table 6. Guidelines for determining the period of the project lifecycle 

7. Identification of whether the effect is irreversible / reversible and temporary / permanent 

¢ƘŜ 9¦ {9! 5ƛǊŜŎǘƛǾŜ ǎǇŜŎƛŦƛŜǎ ǘƘŀǘ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŜŦŦŜŎǘǎ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ άΧpermanent and 

ǘŜƳǇƻǊŀǊȅΧŜŦŦŜŎǘǎέ ό!ǇǇŜndix I (f)). Effects have been described as reversible or irreversible referring 

to whether the effect could be removed or ended, either naturally or if deliberate action were taken. 

¢Ƙƛǎ ƧǳŘƎƳŜƴǘ Ƙŀǎ ōŜŜƴ ōŀǎŜŘ ƻƴ ǘƘŜ ǘƛƳŜǎŎŀƭŜ ŦƻǊ ŀ ǊŜŎŜǇǘƻǊΩǎ ǊŜǘǳǊƴ ǘƻ baseline conditions following 

removal of the source of the effect, in relation to a human lifetime (this could be achieved by changing 

a design or a practice, not necessarily removal of the source itself)Φ LŦ ǘƘŜ ǘƛƳŜǎŎŀƭŜ ŦƻǊ ŀ ǊŜŎŜǇǘƻǊΩǎ 

return to baseline condition (possibly due to restoration actions) is greater than 50 years then it has 

been considered irreversible; if it is less, it has been considered reversible. 

Effects have been described as temporary or permanent, according to whether the effect is expected 

to last for an indefinite period of time. Note that it is possible for an effect to be reversible-permanent. 

For example, the visual effects of a transmission line would be reversible-permanent, as it would be a 

permanent fixture that could be removed, thereby reversing the effect). 

 

 
Duration of Effect 

Classification Long Term Medium Term Short Term Very Short Term 

Guideline >25 years 5-25 years 1-5 years <12 months 

Project phase Operation and 
Decommissioning 

Operation Construction (or 
part thereof) 

Part of construction 
period 
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8. Identification of the magnitude or severity of an effect 

The assessment of the magnitude of an effect considers the percentage of the receptor affected and 

is categorized as high, medium, low, or very low. Where no effect was predicted for a resource 

ǎŎŜƴŀǊƛƻΣ ǘƘƛǎ Ƙŀǎ ōŜŜƴ ǊŜŎƻǊŘŜŘ ŀǎ άƴƻ ŎƘŀƴƎŜέ ƻǊ άƴƻƴŜέ. The definitions for thresholds of 

magnitude of effect are classified as high, medium, low, very low, or none, and are provided Table 7 

below. 

Table 7. Guidelines for determining the magnitude of effects 

9. Identification of the spatial extent of the effect and whether the effect is transboundary 

The spatial scale of the effect has been defined as whether the effect is local, unitary authority (i.e., 

within a municipality), regional, national, or international. Definitions of the spatial scales used within 

the SESA are provided in Table 8. The area or location of the effect has been identified where relevant. 

Where there is a transboundary effect on an adjacent country, this has also been identified. 

Table 8. Definitions of spatial scale 

Spatial extent of effects Definitions 

International  Effects extending beyond Georgia 

National (Georgia)  Effects within Georgia, extending across multiple regions/ 
municipalities (e.g., long transmission line) 

Regional  Effects within only a few regions (e.g., transmission line 
crossing 2-3 regions) 

Unitary Authority  Effects within a region/municipality 

Local  Effects confined to a local area, typically within one or a few 
kilometers of the source (small hydro close to grid) 

 

10. Identification of whether the effect is positive or negative 

¢ƘŜ 9¦ {9! 5ƛǊŜŎǘƛǾŜ ǎǇŜŎƛŦƛŜǎ ǘƘŀǘ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŜŦŦŜŎǘǎ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ άΧpositive and negative 

effectsέ ό!ǇǇŜƴŘƛȄ LόŦύύΦ ! ǇƻǎƛǘƛǾŜ ŜŦŦŜŎǘ Ƙŀǎ ōŜŜƴ ŘŜŦƛƴŜŘ ŀǎ ƻƴŜ ǘƘŀǘ ƛǎ favorable or otherwise 

beneficial to the condition of a receptor. A negative effect is one that is unfavorable or otherwise 

adverse to the condition of a receptor. 

11. Statement of assumptions, limitations and uncertainties associated with assessment 

The EU S9! 5ƛǊŜŎǘƛǾŜ ŀƭǎƻ ǎǇŜŎƛŦƛŜǎ ǘƘŀǘ άΧŀ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ Ƙƻǿ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ǿŀǎ ǳƴŘŜǊǘŀƪŜƴ 

including any difficulties (such as technical deficiencies or lack of know-how) encountered in compiling 

ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴέ ǎƘƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘΦ ¢ƘŜ {9{! ƴotes where important assumptions 

were made, limitations observed, or uncertainty remained. Wherever possible, confidence limits or 

other suitable approaches have been applied during environmental topic assessments to ensure that 

relevant uncertainties are acknowledged. Environmental topic specialists used all readily available 

 Magnitude of Effect 

Classification High Medium Low Very low None 

Guideline 
Change to >90% 
of receptor 

Change to 50-
90% of receptor 

Change to 10-
50% of 
receptor 

Change to <10% 
of receptor 

No change in 
receptor 
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resources to make the most accurate assessments possible of the potential significant effects arising 

as a result of implementing the scenarios. 

12. Use all the information to determine whether the effect is significant (Y/N) 

In the final stage, the determination of whether an effect on a receptor is significant is made based on 

all the preceding criteria, expert judgment, and feedback from stakeholders. It should be noted that 

in this SESA, receptors that were determined to have no sensitivity to impacts associated with the 

ǇǊƻǇƻǎŜŘ ǎŎŜƴŀǊƛƻǎ όŎƭŀǎǎƛŦƛŜŘ ŀǎ άbƻƴŜέ ŦƻǊ ǎŜƴǎƛǘƛǾƛǘȅύ ǿŜǊŜ ƴƻǘ ŜǾŀƭǳŀǘŜŘ Ǉŀǎǘ ǘƘŜ ǎŜƴǎƛǘƛǾƛǘȅ 

determination. 

A conclusion was made as to whether a significant effect was likely or not. Gradations of significance 

are not provided for within the EU SEA Directive. The individual and combined compliance of the 

scenarios have been assessed against the SESA Objectives. The SESA Objectives compliance 

assessment is detailed further in Chapter 9. 

2.4 !ƭƛƎƴƳŜƴǘ ƻŦ ǘƘŜ 9¦ {9! 5ƛǊŜŎǘƛǾŜ ŀƴŘ {9{! tǊƻŎŜǎǎ 

Annex I of the EU SEA Directive identifies a broad range of environmental and social topics that should 

be considered within a strategic assessment and was used as a benchmark for the scope of this SESA. 

Table 9 shows how the topics in Annex I of the EU SEA Directive align with the six topics addressed 

within the SESA for Energy Development in Georgia. 

Table 9. Environmental and social topics in EU SEA Directive and in SESA 

EU SEA Directive Topic Comparative SESA Report Section 

Biodiversity Landscape and biodiversity 

Population Community and socioeconomics 

Human health Community and socioeconomics  

Flora and Fauna Landscape and biodiversity 

Soil Geology and soils  

Water Surface water and groundwater 

Air Climate and air quality 

Climatic Factors Climate and air quality 

Material assets Community and socioeconomics 

Cultural heritage, including architectural and 
archaeological heritage 

Cultural Heritage 

Landscape Landscape and biodiversity 

 

As noted in Section 2.2 above, the SESA comprises five stages, A, B, C, D and E. These stages are derived 

ŦǊƻƳ ǘƘŜ ¦YΩǎ tǊŀŎǘƛŎŀƭ DǳƛŘŜ ǘƻ ǘƘŜ {9! 5ƛǊŜŎǘƛǾŜΣ ǿƘƛŎƘ ōǊŜŀƪǎ Řƻǿƴ ǘƘŜ ǎǘŀƎŜǎ ƛƴǘƻ ǎǳō-stages that 

mirror the requirements of the SEA Directive. Table 10 shows how this SESA is intended to comply 

with the various stages of the Practical Guide and thereby align with the SEA Directive. 
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Table 10. Framework for SESA Process 

SESA Stages and 
Tasks 

Purpose SESA Outputs 

Stage A: Setting the context and objectives, establishing the baseline and deciding the scope 

A1. Identifying 
other relevant 
plans, programs, 
and 
environmental 
protection 
objectives. 

To establish how the plan or program 
is affected by outside factors, to 
suggest ideas for how any constraints 
can be addressed, and to help to 
identify SESA Objectives. 

Stage A tasks were largely undertaken during 
the scoping stage of the SESA. The present 
report relies on scoping feedback and 
baseline data developed by Stucky Ltd in 
2017, with additional baseline collected for 
thermal, wind, and solar projects. 
 
During Stages B-D, feedback received during 
the 2017 scoping consultation process under 
this SESA was used to refine the information 
gathered during scoping stages A1- A4. 

A2. Collecting 
baseline 
information. 

To provide an evidence base for 
environmental problems, prediction of 
effects, and monitoring; to help in the 
development of SESA Objectives. 

A3. Identifying 
environmental 
problems. 

To help focus the SESA and streamline 
the subsequent stages, including 
baseline information analysis, setting 
of the SESA Objectives, prediction of 
effects and monitoring. 

A4. Developing 
SESA Objectives. 

To provide a means by which the 
environmental performance of the 
plan or programme and alternatives 
can be assessed. 

A5. Consulting on 
the scope of 
SESA. 

To ensure that the SESA covers the 
likely significant environmental effects 
of the proposed energy development 
scenarios.  

Stage B: Developing and refining alternatives and assessing effects  

B1. Testing the 
plan or 
programme 
objectives 
against the SESA 
Objectives. 

To identify potential synergies or 
inconsistencies between the objectives 
of the proposed Scenarios and the SESA 
Objectives and help in developing 
alternatives. 

Stage B tasks will input to the SESA and be 
reported under Stage C. 
 
The results of the SESA will be assessed at a 
high- level for consistency with the SESA 
Objectives. This allowed for the early 
elimination of alternatives (also known as 
scenarios) that clearly conflict with the SESA 
objectives. 

B2. Developing 
strategic 
alternatives. 

To develop and refine strategic 
alternatives. 

This process commenced as part of Stage A, 
with an evaluation of potential locations, 
feasible technologies, and operating 
conditions for the implementation of energy 
scenarios.  

B3. Predicting the 
effects of the 
plan or 
programme, 
including 
alternatives. 

To predict the significant 
environmental effects of the plan or 
programme and alternatives. 

During Stage A, potentially significant issues 
associated with generic energy development 
scenarios were identified. During Stage B, the 
significance of environmental effects of the 
scenarios was assessed in relation to each 
environmental topic. Where the risk of 
significant environmental effects has been 
identified, the implications for the SESA 
Objectives have been considered. 
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SESA Stages and 
Tasks 

Purpose SESA Outputs 

Section 2.3 above provides details of the 
SESA assessment methodology and the likely 
significant effects on the environment. 

The performance of the SESA in relation to 
the SESA Objectives is considered in Chapter 
9, while SESA Objectives are set out in 2.5 
below. 

B4. Evaluating 
the effects of the 
plan or 
programme, 
including 
alternatives. 

To evaluate the predicted effects of 
the plan or programme and its 
alternatives and assist in the 
refinement of the plan or programme. 
 

At scoping stage, potentially significant issues 
associated with generic energy scenarios 
(renewables and conventional CCGT, ST) 
were identified. During the preparation of the 
SESA, the significance of environmental 
effects of the scenarios has been assessed 
fully in relation to each environmental topic. 
Where the risk of significant environmental 
effects has been identified, the implications 
for the SESA Objectives have been 
considered. Section 2.3 above provides 
details of the SESA assessment methodology 
and the likely significant effects on the 
environment. 

The performance of the Energy scenarios 
(renewable and conventional) in relation to 
the SESA Objectives is considered in Chapter 
10, while SESA Objectives are set out in 2.5 
below. 

The SESA has identified potential measures to 
prevent, reduce and offset likely adverse 
effects. Measures identified are location- or 
technology-specific where possible; where 
this is not possible, generic mitigation 
measures have been identified. 

Further details of mitigation and offsetting 
measures are in Chapter 9. 

B5. Considering 
ways of 
mitigating 
adverse effects. 

To ensure that adverse effects are 
identified and potential measures to 
prevent, reduce, or as fully as possible, 
offset those effects are considered. 

B6. Proposing 
measures to 
monitor the 
environmental 
effects of plan 
/programme 
implementation. 

To detail the means by which the 
environmental performance of the 
plan or programme can be assessed. 

Chapter 11 provides a high- level framework 
for envisaged monitoring measures that can 
be applied to the energy scenarios under 
consideration. 

Stage C: Preparing the SESA Report 

C1. Preparing the 
Draft 
Environmental 
Report.  

To present the predicted 
environmental effects of the plan or 
programme, including alternatives, in a 
form suitable for public consultation 
and use by decisionmakers. 

The Draft SESA Report contents are 
summarized in Table 2 in Section 1.6. 

Stage D: Consulting on the draft plan or programme and the Environmental Report 

D1. Consulting 
the public and 
consultation 
bodies on the 

To give stakeholders an opportunity to 
express their opinions on the findings 
of the Environmental Report and to 
use it as a reference point in 

The Draft SESA report is being issued for 
public consultation and feedback in 
accordance with the SEP, as summarized in 
Chapter 6. 
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SESA Stages and 
Tasks 

Purpose SESA Outputs 

draft plan or 
programme and 
the 
Environmental 
Report. 

commenting on the plan or 
programme. To gather more 
information through the opinions and 
concerns of the public. 

D2. Assessing 
significant 
changes. 

To ensure that the environmental 
implications of any significant changes 
to the draft plan or programme at this 
stage are assessed and taken into 
account. 

Any significant changes that are made to the 
scenarios or the SESA arising from 
consultation will be taken into account within 
the Final SESA Report. 

Stage E: Monitoring the effects 

E1. Monitoring 
the effects of the 
plan or program 
and identifying 
any data gaps 

To identify the key recommendations 
for environmental assessment and 
mitigation at a project level and 
recommendations for further audit or 
follow-up 

Development of a monitoring program 
suitable for the SESA 

 

2.5 {ǇŜŎƛŦƛŎ hōƧŜŎǘƛǾŜǎ ƻŦ {9{! 

Objectives are a recognized tool for describing, analyzing, and comparing the environmental and social 

effects of options (e.g., ODPM et al. 2005). Objectives usually reflect the desired direction of change. 

The objectives may not necessarily be met in full by a given scenario, but the degree to which they do 

will provide a way of identifying preferences when comparing scenarios. 

In this case, the SESA objectives will need to satisfy the overall aim of identifying constraints and 

opportunities for energy development in Georgia by assessing realistic development scenarios that 

can meet demand through 2040 and providing guidance on effective management of E&S risks and 

impacts of prospective generation projects in various locations across Georgia. 

The initial SESA objectives, to address the environmental criteria of the energy development scenarios, 

are set out in Table 11 below. SESA objectives were developed for each environmental topic and were 

subsequently refined by considering scoping consultations and reviewing baseline characteristics. 

Compliance with the final SESA Objectives is evaluated in Chapter 9. wŀǘƘŜǊ ǘƘŀƴ ǇǳǊŜ άƻōƧŜŎǘƛǾŜǎέΣ 

ǘƘŜ {9{!Ωǎ ƻǾŜǊŀƭƭ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ǇǊƻǾƛŘŜ ah9{5 ǿƛǘƘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŎƻƴǎƛŘŜǊ ŀǎ ƛǘ Ǉƭŀƴǎ DŜƻǊƎƛŀΩǎ 

future energy development. 

Table 11. SESA objectives for key environmental and social receptors 

SESA Topic Does the proposed development of the renewable resource... 

Climate and Air 
Quality 

-  Lead to reductions in greenhouse gas emissions or progress toward Georgian 
greenhouse gas emission targets? 

-  Minimize the risk of potential adverse effect on air quality? 

Surface Water and 
Groundwater 

-  Minimize adverse effects on surface water and groundwater resource? 
-  Minimize adverse effects on fisheries, water quality, recreation, and commerce 

associated with rivers and lakes? 

Geology and Soils -  Minimize adverse effects upon soils? 
-  Minimize adverse effects to land and infrastructure from erosion and from 

landslides in high slope areas? 
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2.6 [ƛƳƛǘŀǘƛƻƴǎ ŀƴŘ !ǎǎǳƳǇǘƛƻƴǎ ŦƻǊ {9{! 

Difficulties encountered in compiling information for the SESA and carrying out the assessment are 

described below. Data quality and data gaps that could affect characterization of the baseline 

environment or potential impacts are also set out in the specific subsections of Chapter 7. Key 

assumptions, limitations, and uncertainty associated with determining the potentially significant 

environmental effects are set out in Section 9.4. 

 

Chapters 9 and 11 identify the type of specific project-oriented environmental studies that should be 

conducted for review of specific energy generation projects, including those that use hydro, solar, or 

wind power to generate electricity, in order to minimize impacts and achieve compliance with 

Georgian and international environmental and social standards. 

  

-  Minimize the risk of potential mobilization of anthropogenic contaminants during 
construction? 

-  Minimize the removal of high value soils from productive use? 

Landscapes and 
Biodiversity  

-  Minimize the risk of potential effects on landscape character and visual amenity 
of the Georgian landscape? 

-  Avoid adverse effects upon nationally or internationally designated nature 
conservation sites? 

-  Minimize adverse effects upon protected or recognized habitats or species? 

Community and 
Socioeconomics 

-  Minimize the involuntary economic or physical displacement of people? 
-  Minimize adverse effects upon the health and well-being of human communities? 
-  Improve the socioeconomic status of affected people? 
-  Have the potential to contribute toward direct or indirect employment? 
-  Minimize the risk of potential adverse effect on other sectors (conventional 

tourism, hunting, eco-tourism, etc.)? 
-  Minimize adverse effects upon existing land uses such as agriculture and forestry? 
-  Minimize adverse effects upon important material assets and infrastructure? 

Cultural Heritage  -  Avoid adverse effects upon Georgian and World Cultural Heritage sites? 
-  Minimize adverse effects on known cultural heritage sites? 
-  Minimize adverse effects on intangible cultural heritage? 
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3. 9b9wD¸ twh5¦/¢Lhb !b5 5L{¢wL.¦¢Lhb Lb D9hwDL! 

3.1 .ŀŎƪƎǊƻǳƴŘ 

Over the last decade, the Government of Georgia has strived to improve the electricity sector. This is 

reflected in the fact that total power generation in from 2013 to 2021 increased by 25.7 percent. The 

hydropower sector grew significantly by 23.1 percent, while thermal increased by 33.1 percent. 

Thermal generation grew by a larger percentage, but hydropower accounted for over 80 percent of 

total generation. 

Although Georgia does not suffer from overall shortages of supply, it is dependent on imported 

electricity to meet seasonal demand, raising concŜǊƴǎ ƻǾŜǊ ǎŜŎǳǊƛǘȅ ƻŦ ǎǳǇǇƭȅΦ ¢ƘŜ ŎƻǳƴǘǊȅΩǎ ǇƻǿŜǊ 

consumption peaks in winter, when hydropower generation is at its lowest point. During winter, 

therefore, Georgia must rely substantially on imported electricity and domestic thermal power 

generation using imported natural gas. Figure 3 shows the share of imported electricity and thermal 

generation in Georgia's energy mix for each month of 2021. Georgia depends on imported electricity 

and thermal plants mainly between October and April. Typically, in the summer no imports are 

required, and a surplus is available for export. The dry season in 2021, however, necessitated use of 

thermal generation and some imports in August. 

 

Figure 3: LƳǇƻǊǘ ŀƴŘ ǘƘŜǊƳŀƭ ƎŜƴŜǊŀǘƛƻƴ ǎƘŀǊŜ ƛƴ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ ƳƛȄ ƛƴ нлнм9 

Past planning has considered that increasing hydropower, which is the most competitive and available 

domestic resource, would allow Georgia to lessen its seasonal dependence on imported electricity, 

thus enhancing the security of supply and foreign exchange savings. It was also considered that 

hydropower that provides seasonal storage capability (so that water would be available for winter 

generation) could reduce reliance on imported power and gas even more. 

Thus, without major investments in domestic seasonal generation, the security of electric power 

ǎǳǇǇƭȅ ǿƛƭƭ ƎǊƻǿ ŜǾŜǊ ƭƻǿŜǊ ŀǎ DŜƻǊƎƛŀΩǎ ŜŎƻƴƻƳȅ ƎǊƻǿǎΦ CǊƻƳ нлмо ǘƻ нлнмΣ Ŧƛƴŀƭ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ 

electric energy grew 44.6 percent, or roughly 5.6 percent per year. As power demand continues to 

grow, the power surplus in summer will shrink, reducing the amount of power available for export, 

which will no longer offset the increasing amount of power that would have been imported in winter. 

                                                           
9 GNERC https://gnerc.org/files/Annual%20Reports/Reports%20English/Annual%20Report%20-%202021.Eng.pdf  

https://gnerc.org/files/Annual%20Reports/Reports%20English/Annual%20Report%20-%202021.Eng.pdf
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Therefore, economic growth without investments to increase domestic power generation would 

undermine the security of power supply. 

Although Georgia has large hydropower resources, most of the capacity being developed is still not 

ǎǳŦŦƛŎƛŜƴǘ ǘƻ ǊŜŘǳŎŜ ŘŜǇŜƴŘŜƴŎȅ ƻƴ ǎŜŀǎƻƴŀƭ ƛƳǇƻǊǘǎΦ ¢ƘŜ ŎƻǳƴǘǊȅΩǎ ŜŎƻƴƻƳƛŎŀƭƭȅ ǾƛŀōƭŜ ƘȅŘǊƻǇƻǿŜǊ 

potential is approximately 40 terawatt hours (TWh, or one trillion watts per hour). Of this potential, 

Georgia has harnessed roughly 10TWh. However, most of the hydropower sites being developed are 

run-of-river operations, with limited or no seasonal storage capacity. Georgia has actively sought 

private investment for the development of hydropower stations with seasonal storage capacity 

amounting to approximately 6.4-7.9TWh of annual electricity generation (which requires installed 

capacity of 1,800 to 2,000 megawatts (MW). However, progress in developing this capacity has been 

slow because of the long lead-time for the implementation of hydropower projects and the need for 

the development of cross-border infrastructure to access export markets during summer, when there 

will be more generation than is consumed in Georgia. The strategic projects for hydropower 

generation and transmission infrastructure have been delayed yearly since 2010. 

A large share of the overall energy balance of Georgia comes from non-renewable fossil fuel energy 

sources. Fossil fuel-generated power now corresponds to about 39 percent of total power generation. 

Imported gas is the main source for thermal generation (accounting for 3.2 TWh in 2021), with thermal 

power plants contributing approximately 2.4 TWh. 

In addition to hydropower, which is the renewable source of energy with the largest potential, there 

are other renewable sources of energy that have not been harnessed, or not harnessed in large 

amounts, including wind and solar energy. 

Wind power is an almost completely untapped renewable resource in Georgia, with only one 

windfarm, with an installed capacity of 20.7 MW, currently in operation, accounting for 83.4 GWh of 

production in 2021. However, the wind power potential in Georgia is relatively well-studied, with more 

than 150 meteorological stations having been collecting data about wind for several decades. The 

wind power generation potential is conservatively estimated at up to 4TWh, which corresponds to 

about 30 percent of 2021 power consumption of Georgia. Wind power projects totaling 500 MW are 

in various stages of development. 

Solar energy is another potential source that is not used to generate electricity at present, although 

it is increasingly used for household and building electricity and hot water. Solar accounted for 140.5 

TJ in 2021 (136.4 TJ from commercial and public buildings and 4.1 TJ from residential buildings). Solar 

energy was thought in the past to be more cost-intensive compared to other sources. Due to 

technology improvements and increased efficiency in recent years, however, it has become more 

competitive and there is potential for the development of solar power generation units. Similar to 

wind, solar potential has been relatively well-investigated in past years. Solar power generation 

potential in Georgia is conservatively estimated at up to 154,073GWh, which corresponds to 12 times 

the power consumption of Georgia in 2021. It is also important to note that solar power is primarily 

generated during off-peak daylight hours, when demand is lowest. 

Besides energy generation, increasing the efficiency with which electrical energy is used can help meet 

future demand and forestall the need for additional generation capacity. Energy consumption per 

capita has been steadily increasing, from 1.08 toe in 2014 to 1.32 toe in 2021. The application of energy 

efficiency measures could decrease demand enough to maƪŜ ŀ ƳŜŀƴƛƴƎŦǳƭ ǊŜŘǳŎǘƛƻƴ ƛƴ DŜƻǊƎƛŀΩǎ 

dependence on gas. Energy efficiency is a government priority and is reflected in a number of ongoing 

and planned initiatives. 
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3.1 9ƭŜŎǘǊƛŎƛǘȅ /ƻƴǎǳƳǇǘƛƻƴ ƛƴ DŜƻǊƎƛŀ 

As a measure of economic development, there are mutual connections and influences between the 

consumption of electricity per capita and the amount of gross domestic product per capita. In general, 

the increase in energy consumption is a result of an increase in the gross domestic product and vice 

versa. Available data from the World Bank10 shows that consumption of energy in Georgia, and the 

use of electricity per capita, is relatively low in comparison with the countries of Europe and Central 

(Figure 4), but also that the consumption of electricity per unit of gross domestic product is relatively 

high. In the recent past, there has been a tendency of reducing gross domestic product per unit of 

energy use. 

Electricity consumption from 2013 to 2021 showed a steady rise, with the exception of 2020, which 

showed a 5 percent reduction. Total electricity consumption increased from 10,093 gigawatt-hours 

(one million watts for an hour, or GWh) in 2013 to 14,260 GWh in 2021, with an average 4.85 percent 

increase annually. 

 Figure 4. Electricity consumption (kWh per capita) and Gross Domestic Product (US$ per capita) in 
45 countries of Europe and Central Asia (2014) 

The electricity system in Georgia is characterized by relatively stable year-to-year seasonal supply and 

consumption patterns. As noted, hydropower dominates the electricity generation sector of Georgia, 

with generation peaking during the spring-summer period when river flows are at their highest. 

Electricity consumption is the highest in winter (December, January, and February in particular), 

however, because of the need for heating, although in recent years consumption has been increasing 

during summer (July and August) due to increased use for cooling. During summer and winter, there 

is an imbalance between domestic production and demand. Electricity shortages in winter have been 

compensated by thermal power plants (TPPs) and electricity imports. In the spring-summer period, 

there is surplus electricity that is available for export. Generally, Georgia is a net exporter of electricity 

in two to four months per year, but as shown in Figure 5, 2022 had five months of net exports from 

May to September. Due to the limited capacity of interconnectors, however, the ability to export 

                                                           
10  http://databank.worldbank.org/data/reports 

http://databank.worldbank.org/data/reports
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power has been reduced and some HPPs have to spill water during some periods (that is, they have to 

pass water over or through the dam without using it to generate electricity). 

Figure 5. Net Electricity Exports (GWh) 

 

3.2 9ƭŜŎǘǊƛŎƛǘȅ {ŜŎǘƻǊ ¢ǊŜƴŘǎ ƛƴ DŜƻǊƎƛŀ 

The period used as reference for the electricity sector (demand, supply, export/import) is the period 

2013-2021. The statistics detail the demand and its various components, the supply side, including the 

various types of power plants, the various losses that are experienced throughout the energy chain, 

and import/export records. The trends identified in the various sectors during this decade are assumed 

to provide good indications about the future behavior of the various components of the electricity 

industry. In 2022 Georgia had a total generation capacity of 4564 MW. The volume of electricity 

generated in 2021 amounted to 12,645GWh, whereas the volume of net consumption constituted 

14,260 GWh. 

3.2.1 9ƭŜŎǘǊƛŎƛǘȅ /ƻƴǎǳƳǇǘƛƻƴ 

Total electricity consumption includes several components: the quantity of energy delivered for direct 

sale to customers, the quantity sold to the grid operation for further sale to end customers, the 

quantity consumed by idling plants, and the quantity lost during transmission and distribution. This is 

the amount of energy that generating plants have to make available at their switchyards in order to 

cover all the downstream energy needs. As there was no shortage of electricity in Georgia during the 

period of concern, these consumption figures are considered to correspond to effective electricity 

demand in the past. 

The progression of consumption is fairly regular, both seasonally and annually. The share of energy 

used in winter months (December to April) has stayed relatively stable since 2018, with winter 

consumption accounting for 42.70 percent of total consumption for the year in 2021 (compared to 

43.66 percent in 2018, and a brief spike to 45.45 percent in 2020) i. Prior years saw a decline in the 

share of winter consumption due to the progressive implementation of energy saving measures in 

winter (for example, house insulation), combined with increases in summer, in part due to the growing 

use of air conditioners. On this basis, the trend has been extrapolated to the future for purposes of 

future predictions. As noted, many steps are being taken to reduce energy demand through improving 

the efficiency of energy usage and by demand management. They are not the focus of the SESA since 

the purpose is to provide information to help MOESD in its selection of generation sources and 

projects. 

3.2.2 9ƭŜŎǘǊƛŎƛǘȅ {ǳǇǇƭȅ 
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Net electricity production is the quantity of energy generated by the various units installed in the 

working plants minus the energy consumed by these plants for their own functioning. This is the 

amount of energy that the plants are able to make available at their switchyards to cover all 

downstream energy needs. A fairly regular upward trend is observable for annual as well as seasonal 

electricity generations. The import/export curves are much more irregular, but highlight a decreasing 

trend, indicating a marked shift from an electricity export regime toward an import pattern. 

Two types of power plants were in operation during 2013-2021: hydropower plants (HPPs), TPPs, and 

wind farms. Both hydropower and thermal plants increased their electricity output since 2013. 

Thermal has increased at a higher rate (by 33 percent) although hydropower (increased by 23 percent) 

still dominates overall production. During winter, when less water is available for HPPs, thermal 

ǇƻǿŜǊΩǎ ǎƘŀǊŜ ƻŦ ǘƻǘŀƭ ƎŜƴŜǊŀǘƛƻƴ ƛƴŎǊŜŀǎŜǎ ǘƻ оп ǇŜǊŎŜƴǘΣ ŎƻƳǇŀǊŜŘ ǘƻ мм ǇŜǊŎŜƴǘ ƛƴ ǘƘŜ ǊŜƳŀƛƴŘŜǊ 

of the year (2021), and imports also increase significantly. 

3.2.3 9ƭŜŎǘǊƛŎƛǘȅ ¢ǊŀƴǎƳƛǎǎƛƻƴ 

Generation sources are mostly concentrated in the western part of Georgia, while the larger 

consumption is located in the east. This makes it essential to ensure a secure transfer of electricity 

from one part of the country to the other. Even though a number of large-scale transmission network 

rehabilitation works have been and are being carried out, a primary problem of the electricity system 

of Georgia remains its lack of resilience and reliability. According to the Georgian State Electrosystem 

(GSE), a 500kV transmission line connects the largest generator, Enguri HPP, to the eastern part of 

Georgia, and it should be fully backed-up by parallel 220kV transmission lines. Also, construction of a 

500kV transmission line to connect the western part of the country to the southeast will be needed. 

In 2021 a rehabilitation regime of GSE was successfully completed. 

3.2.4 5ƛǎǘǊƛōǳǘƛƻƴ ŀƴŘ {ǳǇǇƭȅ 

DŜƻǊƎƛŀΩǎ 9ƭŜŎǘǊƛŎƛǘȅ {ǳǇǇƭȅ ŀƴŘ /ƻƴǎǳƳǇǘƛƻƴ wǳƭŜǎ ŘŜŦƛƴŜ ŀ ǎƛƳǇƭŜΣ ǘƛƳŜ-efficient procedure for 

connection to the electricity distribution network. As of 2023, JSC Telasi reports 708.7 thousand 

customers and JSC Energo-Pro reports 1.2 million customers. 

3.2.5 9ƭŜŎǘǊƛŎƛǘȅ [ƻǎǎŜǎ 

Electricity losses in the distribution network amounted to 6 percent in 2021. The Georgian National 

Energy and Water Supply Regulatory Commission offers distribution licensees financial incentives to 

minimize electricity losses, according to which the difference between actual losses and the allowed 

level of losses are not considered for tariff calculation purposes. Thus, if the actual losses of a licensee 

are lower than the allowed level, the utility is entitled to keep the profit. 

3.2.6 9ƴŜǊƎȅ {ǳǇǇƭȅ 

As was mentioned earlier, Georgia is largely dependent on imports to meet seasonal demand in 

winter. In a bid to enhance its self-sufficiency, Georgia has been increasing the share of hydropower 

energy production, while simultaneously constructing modern thermal plants. In addition to the 

ongoing efforts to increase the generation capacity of the country, activities are underway to curb the 

growth of electricity demand and facilitate energy conservation through energy efficiency measures. 

In addition, reinforcement of electricity networks and building new transmission lines and 

interconnectors remain a major focus of the strategy for developing the electricity sector. 



Strategic Environmental and Social Assessment 
Georgia Energy Development 

48 

In order to increase the security of electricity supply in Georgia, the government has been engaged in 

active promotion of investments in the energy sector and has minimized administrative barriers to 

investments in the electricity sector. As a result, the energy sector accounts for the second largest 

share (15 percent in 2021) of foreign direct investments. 

3.3 hǾŜǊǾƛŜǿ ƻŦ 9ƭŜŎǘǊƛŎƛǘȅ {ŜŎǘƻǊ ƻŦ DŜƻǊƎƛŀ 

3.3.1 hǇŜǊŀǘƛƻƴ ƻŦ 9ȄƛǎǘƛƴƎ tƻǿŜǊ tƭŀƴǘǎ ŀƴŘ 9ƴŜǊƎȅ {ƻǳǊŎŜǎ 

The main domestic energy sources (total energy, not only electricity) in Georgia are hydropower and 

biomass, followed by fossil fuels, including natural gas, petroleum products, and coal.11 On an annual 

ōŀǎƛǎΣ ƘȅŘǊƻǇƻǿŜǊ ŘƻƳƛƴŀǘŜǎ DŜƻǊƎƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴ ǎŜŎǘƻǊΣ ǿƘƛƭŜ ǘƘŜ ƴŀǘƛƻƴŀƭ ŜŎƻƴƻƳȅ 

depends on imports of its primary energy requirements in winter due to the low level of domestic oil 

and gas resources and there being only a few coal deposits. The national energy sector is composed 

of the natural gas transportation and distribution sectors (including 34 natural gas distribution 

companies), power generation plants, the GSE, and two large power distribution companies. More 

than 80 percent of the primary energy supply is imported, and fossil fuels make up more than 90 

percent of this. 

Georgia has very small proven oil and natural gas reserves (oil ς proven 1.42 million tons, probable - 

5.22 million tons, possible ς 21.137 million tons, natural gas ς proven 16.385 million m3, probable ς 

13,771.847 million m3). At present, there are 16 oil fields, 1 oil/gas and 1 gas field, with reserves 

estimated at 45 millioƴ ǘƻƴǎ ƻƛƭ ŜǉǳƛǾŀƭŜƴǘΦ aƻǎǘ ƻŦ DŜƻǊƎƛŀΩǎ Ŏƻŀƭ ǊŜǎŜǊǾŜǎ ŀǊŜ ƻŦ ōƛǘǳƳƛƴƻǳǎ Ŏƻŀƭ 

(hard and brown) at three deposits (Tkibuli-Shaori, Tkvarcheli, and Akhaltsikhe). The largest deposit is 

at Tkibuli (268 million tons of proven reserves and 700 million tons of potential reserves, 80 percent 

ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǘƻǘŀƭύΦ LƴŘƛŎŀǘƛƻƴǎ ŀǊŜ ǘƘŀǘ Ŏƻŀƭ ŘŜǇƻǎƛǘǎ Ƴŀȅ ōŜ ŦƻǳƴŘ ŜƭǎŜǿƘŜǊŜ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅΣ ōǳǘ 

exploration has been discontinued since the 1980s. Coal production has increased in the 2000s, 

reaching 189.5ktoe in 2012. According to the Georgian Oil and Gas Corporation, total production in 

Georgia exceeds 28 million tons of oil and 3 billion cubic meters of gas. 

 

Figure 6. Energy balances of Georgia, 2021 

(Source: GEOSTAT) 

Local biofuels, primarily in the form of firewood, play an important role in primary energy supply, in 

particular for heating. Its share in total reported energy consumption is about 5 percent. Firewood is 

                                                           
11 Biomass was not considered as part of any of the Scenarios in this SESA and therefore is only briefly mentioned throughout. 
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mainly consumed in rural areas for cooking and heating purposes, but not for electricity. For these 

purposes, the average rural household consumes 5ς15 cubic meters of firewood annually. Since the 

mid-1990s, small wood-burning stoves have increasingly been used for heating, as many Georgians 

cannot afford or lack access to natural gas. In 2021, consumption of firewood totaled 1,256,300 cubic 

meters, with 99 percent of that consumption by residential users and only 1 percent by industry. 

Firewood consumption is inefficient due to low efficiency of most woodstoves and use of wet 

firewood. 

hƴŜ ƻŦ ǘƘŜ ƪŜȅ ƻōƧŜŎǘƛǾŜǎ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ŀƴŘ ŜȄǇƭƻƛǘƛƴƎ DŜƻǊƎƛŀΩǎ ƘȅŘǊƻǇƻǿŜǊ ŀƴŘ ƻǘƘŜǊ ǘȅǇŜǎ ƻŦ 

electricity generation is to reduce the reliance on wood and natural gas for household energy and also 

to export surplus electricity to neighboring countries on at least a seasonal basis. 

3.3.2 9ȄƛǎǘƛƴƎ tƻǿŜǊ tƭŀƴǘǎ 

The total installed capacity of all power plants is 4,564 MW, including 3,354 MW of HPPs, 110 MW of 

gas turbines, 21 MW of wind farms, and 1079 MW of TPPs. Existing power plants in Georgia are listed 

in Table 12 and shown on Figure 7 

Despite installed hydropower capacity of more than 3,354MW, only around 65 percent actually 

generated electricity in 2016, although that has improved since then. Rehabilitation of the remaining 

installed capacity could bring up to about 2.2ς2.5TWh of additional hydroelectricity. This is a good 

opportunity to expand generation capacity and is given priority by the government. Many of these 

rehabilitations are currently underway. Between 2013 and 2021, HPP production increased by 23 

percent. 

In addition, according to expert estimates, the application of energy efficiency measures would 

ŘŜŎǊŜŀǎŜ DŜƻǊƎƛŀΩǎ ŘŜǇŜƴŘŜƴŎŜ ƻƴ Ǝŀǎ ōȅ млς20 percent. There are many opportunities to add 

measures to existing facilities that would enhance livelihood benefits for local citizens, such as small-

scale irrigation. 

Table 12. Power plants in Georgia 

Nº Generating plant 
Installed 
capacity 
(MW) 

Number of 
units (if 

applicable) 
Type 

Year of 
commissioning 

 
Enguri HPP 1,300.0 5x260 Regulating 1978 

 
Gardabani Unit Nº 9 300.0 1x300 TPP 1991 

 
Gardabani Units Nº 3, Nº 4 272.0 130+142 TPP 1963 

 
Gardabani CCGT 230.0 2x75+80 TPP 2015 

1  Vardnili 1 HPP 220.0 3x73,33 Regulating 1971 
 

Shuakhevi HPP 187.0 3x62.5 Daily Regulating 2020 
 

Vartsikhe cascade  184.0 8x23 Run-of-river 1976 - 1977 
 

Jinvali HPP 130.0 4x32.5 Regulating 1984 
 

Khrami 1 HPP 113.5 3x37,6+1x0,65 Regulating 1947 
 

Lajanuri 111.8 3X37.28 Run-of-river 1960 
 

Gas turbine 110.0 2x55 TPP 2006 
 

Khrami 2 HPP 110.0 2x55 Regulating 1963 
 

Dariali HPP 108.0 
 

Run-of-River 2016 
 

Paravani HPP 90.0 2x45 Run-of-river 2014 
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Nº Generating plant 
Installed 
capacity 
(MW) 

Number of 
units (if 

applicable) 
Type 

Year of 
commissioning 

 
Dzevrula HPP 80.0 4x20 Regulating 1956 

 
Gumati cascade 66.7 4x11 + 3X7.6 Run-of-river 1958 - 1956 

 
Rioni HPP 48.0 4x12 Run-of-river 1933 

 
Khelvachauri 1 HPP 47.5 

 
Daily Regulation 2016 

 
Shaori HPP 38.4 4x9.6 Regulating 1955 

 
Zahesi HPP 36.8 4x3.2 + 2x12 Run-of-river 1927 

 
Khadori HPP 26.0 2x13 Run-of-river 2004 

 
Chitakhevi HPP 21.0 3x7 Run-of-river 1949 

 
Qartli Wind Farm 20.7 6 90 m height 2016 

 
Larsi HPP 19.5 3x6.5 Run-of-river 2014 

 
Ortachala HPP 18.0 3x6 Run-of-river 1954 

 
Atshesi HPP 16.0 2x8 Run-of-river 1937 

 
Satskhene HPP 14.0 2x7 Run-of-river 1992 

 
Tetrikhevi HPP 13.6 

 
Small HPP 1952 

 
Tkibuli coal TPP 13.0 2x6.5 TPP 2011 

 
Bjuja HPP 12.2 

 
Small HPP 1956 

 
Racha HPP 11.0 

 
Small HPP 2013 

 
Bakhvi-3 HPP 10.0 

 
Small HPP 2013 

 
Akhmeta HPP 9.1 

 
Small HPP 2014 

 
Sioni HPP 9.1 

 
Small HPP 1964 

 
Aragvi HPP 8.5 

 
Small HPP 2014 

 
Ritseula HPP 6.3 

 
Small HPP 1967 

 
Khadori 2 HPP 6.0 

 
Small HPP 2012 

 
Alazani 2 HPP 6.0 

 
Small HPP 2013 

 
Stepantsminda HPP 6.0 

 
Small HPP 2014 

 
Kintrisha HPP 6.0 

 
Run-of-River 2016 

 
Skhalta HPP 6.0 

 
Run-of-River 2016 

 
Chkhori HPP 5.4 

 
Small HPP 1967 

 
Shilda HPP 5.0 

 
Small HPP 2013 

 
Alazani HPP 4.8 

 
Small HPP 1942 

 
Saguramo HPP 4.2 

 
Run-of-River 2016 

 
Martkopi HPP 3.9 

 
Small HPP 1952 

 
Stepantsminda 2 HPP 3.8 

 
Small HPP 1951 

 
Tiriponi HPP 3.2 

 
Small HPP 1951 

 
Sanalia HPP 3.0 

 
Small HPP 2007 

 
Misaktsieli HPP 3.0 

 
Small HPP 1964 

 
Boldoda HPP 2.5 

 
Small HPP 2009 

 
Kazreti HPP 2.5 

 
Small HPP 2014 

 
Kakhareti HPP 2.1 

 
Small HPP 1957 
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Nº Generating plant 
Installed 
capacity 
(MW) 

Number of 
units (if 

applicable) 
Type 

Year of 
commissioning 

 
Pshavela HPP 2.0 

 
Small HPP 2015 

 
Igoeti HPP 2.0 

 
Small HPP 1953 

 
Abhesi HPP 2.0 

 
Small HPP 1928 

 
Okami 2007 HPP 1.6 

 
Small HPP 2009 

 
Matchakhela HPP 1.6 

 
Small HPP 1957 

 
Chala HPP 1.5 

 
Small HPP 1941 

 
Kabala HPP 1.5 

 
Small HPP 1953 

 
Intsoba HPP 1.5 

 
Small HPP 1998 

 
Dashbashi HPP 1.3 

 
Small HPP 1935 

 
Algeta HPP 1.3 

 
Small HPP 2006 

 
Mashavera HPP 1.0 

 
Small HPP 1949 

2  Skuri HPP 1.0  Small HPP 1958 

3  Atchi HPP 1.0  Small HPP 1958 

4  Pshavela HPP 1.0  Small HPP 2010 

5  Kinkisha HPP 0.9  Small HPP 1954 

6  Sulori HPP 0.8  Small HPP 2009 

7  Energetiki HPP 0.5  Small HPP 2006 
 

Rustavi HPP 0.5 
 

Small HPP 2009 
 

Pantiani HPP 0.4 
 

Small HPP 2012 
 

Khertvisi HPP 0.3 
 

Small HPP 1950 
 

Khani HPP 0.3 
 

Small HPP 2012 
 

Zvareti HPP 0.2 
 

Small HPP 2010 

8  Dagva HPP 0.1  Small HPP 2013 

9  Mini Khadori 1 HPP 0.1  Small HPP 2011 

I Sum of Regulating HPPs 2,226.4 
   

II Sum of run-of-river HPPs 934.3 
   

III HPPs in total 3,160.7 
   

IV TPPs in total 925 
   

V WPPs in total 20.7    

 

As can be seen, there are no nuclear power facilities in Georgia. There were eight HPPs larger than 

100MW at the end of 2016, 17 HPPs with installed capacity from 10-100MW, and 44 small HPPs with 

installed capacity less than 10MW. The largest HPP is the state-owned Enguri plant on the Enguri River, 

which has a water reservoir with volume of approximately 1.1 cubic kilometers and seasonal 

regulation. The installed capacity is 1,300MW (five units of 260MW) and annual projected capacity of 

пΦпо¢²ƘΦ 9ƴƎǳǊƛ IttΩs actual annual generation capacity ranges from 3.1 to 3.5TWh, and it is by far 

the most important generation asset in Georgia, providing 35-40 percent of total generation in the 

system in a normal year. Enguri is almost six times the size of the next largest hydropower plant, 

Vardnili 1 HPP at 220MW. The five largest HPPs together account for about 50 percent of total power 

generation capacity and 64 percent of hydropower capacity. In 2014 and in 2016 two major HPPs were 
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connected to the energy system: HPP Paravani (90 MW) and HPP Dariali (108 MW) and others have 

come online since that time. 

Major TPPs in Georgia include Mktvari Energy Ltd 300MW Gardabani Unit No. 9 TPP, the 272MW 

TbilsresiςGardabani Units No. 3 and 4, the 110MW Energy Invest-Gardabani combined cycle gas 

turbine (110MW), and the more recent 13MW CCGT at Gardabani (2015) and the 13MW coal-fired 

Tkibuli plant (2016). 

3.3.3 9ȄƛǎǘƛƴƎ IƛƎƘπ±ƻƭǘŀƎŜ ¢ǊŀƴǎƳƛǎǎƛƻƴ [ƛƴŜǎ 

The overhead transmission system of Georgia is shown in Figure 8 and high-voltage transmission lines 

are listed in Table 13. 

3.3.4 tǊƻǎǇŜŎǘƛǾŜ bŜǿ 5ŜǾŜƭƻǇƳŜƴǘǎ ŦƻǊ ¢ǊŀƴǎƳƛǎǎƛƻƴ 

The Ten-Year Network Development Plan of Georgia for the period 2020-2030 (TYNDP) was developed 

in 2018-2019 by the Transmission System Operator of Georgia, JSC GSE. It is updated on an annual 

basis with the consent of transmission licensees Energotrans LTD and JSC Sakrusenergo. The 

development plan is subject to a dynamic process of project development, with the next version of 

the development plan anticipated to be publicly available in 2024. The TYNDP served as the basis for 

Scenario 1. 

Cross-border electricity trade opportunities, high growth in electricity demand, and the need for 

evacuation of energy generated by planned power plants all demand continued investments in 

transmission infrastructure to ensure adequate development of the network. The TYNDP is a 

timebound program for reinforcing the infrastructure of the national transmission system, addressing 

the existing problems, responding to future challenges and implementing opportunities. It assumes 

the adequate evolution of the Georgian power system considering realistic scenarios and projects 

relevant to 2020-2030 and beyond. 

The Plan aims at reduction of uncertainties in order to obtain plausible projections and establish a 

unified and well-structured vision about transmission grid development. In general, development of 

the transmission system is a long-term process targeting reinforcement, expansion, and upgrading of 

the network in line with demand and generation growth. The evaluation of future development in the 

SESA, including the development of scenarios, is intended to be consistent with the development plans 

in the TYNDP. 

3.3.5 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ LƴǾŜǎǘƳŜƴǘǎ ƛƴ tƻǿŜǊ DŜƴŜǊŀǘƛƻƴ 

At the end of 2018, 10 large (capacity greater than 100 MW), 39 medium (10ς100 MW) and 56 small 

(capacity less than 10 MW) HPPs with a total installed capacity of 3,694MW were known to be in 

various stages of planning. Up to 44 HPPs with projected installed capacity of around 1,559 MW were 

already under construction as of 2018. A number of additional hydropower and other projects were 

also known to be in earlier stages of planning. 
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Figure 7. Existing power plants, 2020 (excluding small hydro <50MW)
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Figure 8. Electricity Transmission System, 2020-2030 

 

Table 13. High-voltage overhead transmission lines 

N° 
Name of Overhead 

HV Transmission Line 
From  To  Rated Voltage (kV) 

1 Karti 1 Ksani Gardabani 500 

2 Karti 2 Zestaponi Ksani 500 

3 Imereti Enguri Zestaponi 500 

4 Mukhrani Ksani Marneuli 500 

5 Vardzia Akhaltsikhe Gardabani 500 

6 Zekari Zestaponi Alkhaltsikhe 500 

7 Kavkasioni Engurhesi Tsentralnaya 500 

8 Mukhrnis Veli Gardabani Samukh 500 

9 Mskheti Akhaltsikhe Borcka 400 

10 Gardabani Gardabani Agstapa 330 

11 Koda 1 Marnueli Lisi 220 

12 Koda 2 Gardabani Lisi 220 

13 Didgori 1 Ksani Lisi 220 

14 Didgori 2 Ksani Lisi 220 

15 Dibude 3 Didube Lisi 220 

16 Dibude 4 Didube Lisi 220 
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N° 
Name of Overhead 

HV Transmission Line 
From  To  Rated Voltage (kV) 

17 Lomtagora  Gardabani Marneuli 220 

18 Veli 1 Rustavi Gardabani 220 

19 Veli 2 Rustavi Gardabani 220 

20 Senaki 1 Menji Tskaltubo 220 

21 Senaki 2 Menji Tskaltubo 220 

22 Navtlugi  Navtlugi Gardabani 220 

23 Manavi Rustavi Gurjaani 220 

24 Algeti Navtlugi Khrami 2 HPP 220 

25 Varketili Gidani Rustavi 220 

26 Kukia Gidani Navtlugi 220 

27 Aragvi Ksani GLdani 220 

28 Liakhvi Gori Ksani 220 

29 Urbnisi Khashuri Gori 220 

30 Lomisi Zhivali HPP Khashuri 220 

31 Surami Zestaponi Zhivali HPP 220 

32 Pero Zestaponi Zestaponi 220 

33 Ajameti 1 Kutaisi Zestaponi 220 

34 Ajameti 2 Kutaisi Kutaisi 220 

35 Sataplia Tskaltubo Kutaisi 220 

36 Derchi Lajanuri HPP Tskaltubo 220 

37 Kolkhida 1 Menji Lajanuri HPP 220 

38 Kolkhida 2 Zugdidi Menji 220 

39 Kolkhida 2a Vardnili HPP Zugdidi 220 

40 Egrisi 1 Enguri HPP Vardnili HPP 220 

41 Egrisi 2 Enguri HPP Vardnili HPP 220 

42 Palastomi 1 Menji Batumi 220 

43 Palastomi 2 Vardnili HPP Batumi 220 

44 Kolkhida 3 Vardnili HPP Sokhumi 220 

45 Iveria 1 Tkvarcheli Sokhumi 220 

46 Iveria 2 Sokhumi Bzipi 220 

47 Alaverdi Gardadani Alaverdi 220 

48 Adjara Batumi Khopa 220 

49 Salkhino Bzipi Psou 220 

50 Faravani Faravani HPP Akhaltsikhe 220 

51 Khorga Khorga Menji 220 
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4. 9b9wD¸ 59±9[hta9b¢ {/9b!wLh{ 

This Chapter summarizes the energy generation planning scenarios considered in this SESA. 

4.1 {ŎŜƴŀǊƛƻǎ 

The MOESD initiated the SESA process in 2016 to consider various scenarios of Georgia's power 

expansion as part of the ongoing Transmission Grid Strengthening project. In consultation with the 

World Bank, the Ministry determined that new scenarios were needed based on new generation 

capacity from thermal (natural gas), hydropower, wind, and solar12. However, because of the rapid 

changing capital costs for some renewable energy technologies and other factors, the generation 

expansion scenarios were revised to ensure that the expansion plans are technically robust and to 

properly consider all viable supply options. The first of the four scenarios (Scenario 1) was based on 

the Ten-Year Network Development Plan of Georgia for the period 2020-2030 (TYNDP). The 

composition of Scenario 1 was confirmed based on the most recent data available on the planned 

commissioning of generation projects. One additional wind power project was added to ensure that 

generation capacity could meet peak demand in later years. Three additional scenarios were then 

developed that differ in terms of the type, capacity, and costs (both capital and operating) of new 

plants assumed to come online during the planning period. The fourth scenario was developed later 

to model National Integrated Energy and Climate Plan (NECP), which includes considerable renewable 

energy capacity and more thermal power generation than other scenarios. The scenarios are 

described in more detail below. 

It is important to note that all scenarios were designed to meet projected electricity demand but to 
be different enough to ensure meaningful comparison and contrast from an environmental and social 
perspective. The distinction between scenarios generally relates to the proportion of certain 
technologies or more prominent characteristics. The composition of all scenarios was evaluated to 
anticipate the principles of least cost economic planning, i.e., minimizing the total cost of electricity 
supply to fully meet the projected domestic electricity demand as well as generate for exports. 
Furthermore, the long-term strategy of Georgian power system planning considers the ability of 
autonomous operation, so sufficient solar and wind capacity must be added to allow for the 
achievement of this objective in all scenarios. 

The following four scenarios were constructed: 

¶ Scenario 1: Development of HPPs in combination with wind and solar PV resources. This 
scenario places the least number of technological constraints. The proposed Enguri PSP is not 
included in this Scenario but assumes that most other planned and proposed plants will be 
built as demand dictates. 

¶ Scenario 2: Development of small HPPs and substantial expansion of solar PV and wind. This 
scenario excludes large storage HPPs. This scenario was created to simulate a policy of limiting 
the environmental damage of large HPPs. To meet projected demand, a mix of economically 
viable new wind and solar projects was added to the scenario. 

¶ Scenario 3: Development of large HPPs and expansion of wind and solar PV plants. This 
scenario does not include prospective run-of-river HPPs, but includes the construction of 
Enguri PSP. Enguri PSP was included to improve the dispatchability of the power system and 
allow greater renewable capacity. 

                                                           
12  Geothermal was not considered as a potential generation source because, although Georgia has abundant geothermal 
resources, there have been no studies to show that these resources are suitable for electricity generation, and apparently 
no significant explorations since the late 1990s. Past investigations have generally found that geothermal resources are 
relatively deep and have relatively low temperatures. As a result, power generation from those projects may not currently 
be economically attractive.  
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¶ Scenario 4: Development and expansion of wind and solar PV plants according to the NECP, 
which has substantially reduced demand resulting from aggressive energy efficiency 
measures. The draft NECP assumes more aggressive energy efficiency and thus less energy 
demand growth than the other three scenarios. Scenario 4 assumes no retirement of thermal 
plants until 2036. 

The composition of the projects under all four scenarios was finalized based on economic and 
technical optimization to meet the projected hourly electricity demand up to 2040. Each scenario was 
constructed to meet national policy goals such as a reduction in carbon dioxide emissions of 15 
percent from energy generation by 2030, capacity estimates for 2040 under the National Integrated 
Energy and Climate Plan, and the qualitative goals of other policy documents. The list of potential 
generation and supply sources also included gas-fired thermal generation and imports in case 
potential renewable energy supply sources were insufficient to fully meet the projected electricity 
demand during any given time period or were uneconomic during that time period. Each scenario 
included the eventual decommissioning of older thermal plants, including Mtkvari TPP, Tbilsresi TPP, 
and Gpower TPP. 

4.2 9ƭŜŎǘǊƛŎƛǘȅ {ǳǇǇƭȅ {ŎŜƴŀǊƛƻǎ ŀƴŘ aƻŘŜƭƛƴƎ 

To ensure the scenarios would meet realistic projected demand, dispatch of existing and new units 

under all scenarios was simulated for the period of 2020-2040 using a proprietary programming model 

developed by the World Bank. The model evaluated the composition of all scenarios considering the 

principles of least cost economic planning -- i.e., minimizing the total cost of electricity supply to fully 

meet the projected domestic electricity demand as well as generate for exports. It should be 

mentioned that the long-term strategy of Georgian power system planning considers the ability of 

autonomous operation, so sufficient solar and wind must be added to allow for the achievement of 

this objective in all scenarios. 

The model solves the unit commitment problem for defined load blocks, considering the availability 

factor of units, cost of unserved energy, and other constraints and allocates total demand among the 

units in such a way that overall power system cost is minimized. It should be noted that an in-depth 

dispatch simulation, estimation of power system flexibility, and investigation of possible dispatching 

issues was not part of the modeling. The level of power system modeling details and input 

assumptions were based on SESA principles and objectives. GSE will be carrying out more detailed 

technical studies for the purposes of detailed dispatch simulations subject to multiple constraints 

including those in the power transmission network. 

The model used solves the unit commitment problem for hourly load, considering the availability 

factor of units, cost of unserved energy, and other constraints, and allocates total demand among the 

units in such a way that overall power system cost is minimized. Additionally, the capacity optimization 

was done to ensure enough generation capacity in the power system in case no imports were 

available, to ensure complete energy security. Imports were allowed for the purposes of the dispatch 

simulation based on their economic cost competitiveness with other capacity. 

The model included assumptions for: 

¶ Unit costs, including capital expenditure (construction) costs for new units, and fixed and 

variable operating costs, including the fuel costs, for both new and existing units. 

¶ Plant operating characteristics, including plant heat rates, and ramp-up and ramp-down limits. 

¶ Availability factors for power plants. For solar PV and wind projects, the modeling was done 

considering hourly generation profiles. 



Strategic Environmental and Social Assessment 
Georgia Energy Development 

58 

¶ Price of natural gas. 

¶ The average import and export tariffs vary from year to year but with an average of 

US$41/MWh. 

¶ The average export tariff was assumed to be US$41/MWh. Export constraints of 1,000 MW 

were used for each hour of the modeling period. 

¶ The cost of unserved energy. 

¶ Curtailment of generators in case of excess capacity. 

¶ Ramp-up and ramp-down constraints for storage HPPs and TPPs. 

¶ A reserve margin requirement of 15 percent. 

4.3 /ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ {ŎŜƴŀǊƛƻǎ 

Modeling was undertaken to ensure that there would be sufficient supply to meet demand during all 

ƘƻǳǊǎ ƻŦ ŀƭƭ ȅŜŀǊǎΣ ǿƘŜǊŜ άŘŜƳŀƴŘέ ƳŜŀƴǎ ōƻǘƘ ǊŜǉǳƛǊŜŘ Ǝeneration (GWh) and peak (GW) in any 

hour of the forecast. 

The demand forecast is based on the output of the TIMES model, which calculated demand based on 

sector-specific growth projections. These sectors include agriculture, transport, residential, industry, 

and commercial. Energy demand from each of these sectors is calculated using different drivers such 

as gross domestic product (GDP) and per capita GDP growth, the energy intensity of production, 

population growth, etc. MOESD provided hourly load projections. The figure below displays the 

components of the TIMES model. The output of the model is an hourly demand forecast for each day 

between 2021 and 2030. Demand for each hour to ensure that there will be enough capacity to meet 

projected electricity demand. Moreover, the hourly modeling was conducted to ensure that 

generation profiles of intermittent generators ς wind and solar PV projects ς are captured properly 

when optimizing the need for new capacity and simulating the dispatch under all four scenarios 

analyzed. The data were then extrapolated to obtain hourly data up to 2040. 

Figure 9. Components of the TIMES Model 
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To accommodate growing demand in the early years of the forecast period, electricity imports are 

included in each scenario with a gradual decrease in every year as the domestic supply, together with 

the development of future planned projects, is able to fulfill the domestic demand and result in net 

export. The figure below indicates the annual amount of net export electricity in each scenario. 

Figure 10. Net Exports under Each Scenario 

 

The following are the key attributes based on the Figure above: 

¶ All scenarios generate positive net exports, above 5000 GWh in 2040, except Scenario 4. 

¶ The first three scenarios start to have a positive balance after 2023, with Scenarios 2 and 3 

having a steady increase through 2040. 

¶ Scenario 4 has the smallest amount of net exports, and only starts to have positive net 

exports after 2029. 

¶ Net exports under Scenario 1 increase substantially until 2030, by which time most new 

capacity needed by 2040 will have been added. Scenario 1 has the largest net exports. 

¶ Under Scenario 3, net exports increase steadily and will have the highest amount of net 

export after 2034 because of the increase in solar PV and wind capacity. 

The subsections below describe the characteristics of the supply scenarios in more detail. It is 

important to note again that the makeup of each scenario is not fixed in detail, since individual 

projects in less advanced stages of planning can be substituted. Thus, MOESD will retain flexibility 

to allow some discretion in decision-making regarding actual projects. 

4.3.1 {ŎŜƴŀǊƛƻ мΥ .ŀǎŜ /ŀǎŜ {ŎŜƴŀǊƛƻ 

As noted previously, Scenario 1 was based on the Ten-Year Network Development Plan of Georgia for 

the period 2020-2030 (TYNDP). Scenario 1 simulated currently planned projects, with additional 

generic power plants being added in certain years to keep up with rising demand. These plants include 

large storage hydropower plants that would provide a large share of generation. Scenario 1 relies 
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heavily on planned hydropower generation, adding wind and solar in future years to ensure that 

demand is met for all hours. Table 14 and Figure 11 show the generation capacity required to meet 

demand in 2025, 2030, 2035, and 2040 under Scenario 1. Figure 8 illustrates the fact that excess 

capacity is needed in order to meet demand from generation sources that are available only 

intermittently or seasonally. 

The economic dispatch model optimizes the need for new generation capacity (in addition to the 

projects that are in the pipeline) considering the capital, fuel, variable O&M, and fixed O&M costs of 

the new plants as well as other constraints to select projects to ensure that electricity demand is fully 

met at each hour of the projection period from 2022 to 2040. Under Scenario 1, hydro capacity is the 

highest of all scenarios where the maximum capacity reaches 7 GW in 2030 and remains stable 

through 2040. The modeling results for Scenario 1 suggest that 867 MW of wind capacity and 1,433 

MW of solar capacity would be added by 2040. 

Table 14. Scenario 1: Generation capacity (MW) in 2025, 2030, and 2040 

Year 

Hydropower 

Solar PV Wind Thermal Total 

Run-of-river Reservoir 

2025 2,597 2,706 253 599 572 6,727 

2030 3,591 3,408 505 1,177 572 9,254 

2035 3,591 3,408 607 1,177 110 8,894 

2040 3,591 3,408 1,559 1,177 0 9,736 

 

 

Figure 11. Scenario 1: Generation capacity (MW) in 2025, 2030, and 2040 
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Table 15. Scenario 1: Characteristics of Projects 

Type of energy generation Range of installed capacities (MW) Commissioning dates for new plants 

Reservoir hydropower  40-1,300 2022-2030 

Run-of-river hydropower  <1-357 2022-2028 

Solar PV  TBD 2021-2030 

Wind  21-TBD 2020-2030 

Thermal  110-300 2020-2038 

Imports 750 constant 

 

Table 17 shows how electricity demand will actually be met in 2025, 2030, 2035 and 2040 under this 
scenario, and Figure 12 then shows how demand will be met across the entire period.  

Table 16. Scenario 1: Percentage Contribution to Generation Supply by Source, 2025-2040 

Technology 2025 2030 2035 2040 

Hydro 86.0 82.0 80.6 75.1 

Thermal 0.0 0.0 0.0 0.0 

Solar 2.1 3.1 3.5 8.5 

Wind 10.2 15.0 14.5 13.5 

Imports 1.7 0.0 1.4 3.0 

 

Figure 12. Scenario 1: Domestic Supply and Imports 2020-2040 
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As can be seen, hydropower dominates generation through the entire period, increasing through 
about 2030 and remaining the same after that. Thermal generation is not needed after 2023, and as 

a result, no emissions from power generation after this year. Solar PV and especially wind begin to 
contribute more after the first few years and wind generation remains fairly constant after about 
2030. Although the share of wind generation increases gradually, Scenario 1 has the lowest share of 
wind generation, at 13.4 percent in 2040. Imports are reduced significantly in the early 2020s and 
remain near zero through the early 2030s, then increase slowly through 2040. The locations of plants 
under Scenario 1 are shown on Figure 10. 

4.3.2 {ŎŜƴŀǊƛƻ нΥ LƴŎǊŜŀǎƛƴƎ bƻƴπIȅŘǊƻǇƻǿŜǊ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ {ƻǳǊŎŜǎ 

Scenario 2 was developed by introducing the development of small HPPs and substantial expansion of 

solar PV and wind capacity. This scenario reduces the number of hydropower plants, particularly those 

with relatively large footprints (specifically, new large reservoir projects) and large projects on rivers 

where there are none currently. This is to stimulate a policy limiting the environmental damage 

possible from the development of large HPPs. The reduction in domestic capacity is primarily replaced 

by substituting renewable energy capacity (solar PV and wind) and some thermal generation (it is 

noted that most or all of this new thermal capacity would be gas-fired turbines and reciprocal internal 

combustion engines that would be needed to cover for wind and solar when those intermittent 

resources were not productive). 

Table 17 shows the generation capacity that would be available to meet peak demand in 2025, 2030, 

2035, and 2040 under Scenario 2. Table 20 shows the range of installed capacities of each type. As the 

tables and figure show, renewable energy plants (a combination of hydropower, solar, and wind 

increase to meet demand from 2022 to 2030, with wind and solar further increasing substantially from 

2030 to 2040. The addition of run-of-river hydropower projects included in this scenario leads to its 

maximum capacity by 2028 and remains stable through 2040. Meanwhile, hydro reservoir capacity 

remains the same from 2022 to 2040. 

Figure 13 indicates that Scenario 2 has the second-highest gas domestic capacity, at 560 MW in 2040, 

a 52 percent reduction from 2022. In addition to already planned additions, Scenario 2 requires 2,858 

MW of wind and 1,407 MW of solar PV by 2040. These estimates of wind and solar PV capacity are 

based on geospatial analysis, which provided high-level estimates of technically plausible wind and 

solar PV potential. However, detailed technical studies would be required to determine the site-

specific potential as well as the technical feasibility of integrating such large wind and solar PV capacity 

into the transmission and distribution networks. An increase in capacity flexibility in TPPs is required 

to accommodate the slight increase in wind capacity. 

Table 17. Scenario 2: Generation Capacity (MW) in 2020, 2030, and 2040 

Year 

Hydropower 

Solar PV Wind Thermal Total 

Run-of-river Reservoir 

2025 2,233 1,993 253 599 572 5,750 

2030 2,903 1,993 533 1,378 572 7,380 

2035 2,903 1,993 1,158 2,515 572 9,141 

2040 2,903 1,993 1,534 3,168 560 10,158 
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Figure 13. Scenario 2: Generation capacity (MW) in 2025, 2030, and 2040 

 

 

Table 18. Scenario 2: Characteristics of Projects 

Type of Energy generation 
Range of installed 
capacities (MW) 

Commissioning dates for 
new plants 

Reservoir hydropower  40-1,300 2020 

Reservoir hydropower  40-1,300 2020 

Run-of-river hydropower  <1-357 2020-2028 

Solar PV  TBD 2021-2034 

Wind  21-TBD 2021-2030 

Thermal (combined cycle gas, steam, and 
gas turbines)  

110-300 n/a 

Imports 1,000 - 500 2020 

 

Table 19 shows how electricity demand would be met at five-year intervals from 2025 to 2040 under 

this scenario, and Figure 14 shows this across the entire period. Hydro rises until 2028, after which it 

remains constant. Gas-fired thermal is needed until 2024 and then again after 2038. After 2029, there 

is a growing share of solar PV. Wind generation supplies 36 percent of the total generation making 

Scenario 2 have the highest wind generation in 2040. imports provide balancing flexibility to 

accommodate the high amount of wind generationΦ Tƴ нлннΣ ŜƭŜŎǘǊƛŎƛǘȅ ƛƳǇƻǊǘǎ ƘŀǾŜ мнΦу ǇŜǊŎŜƴǘ 

share of total supply generation and decline continuously to 652 GWh (2.1 percent) in 2040. 
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Table 19. Scenario 2: Percentage Contribution to Generation Supply by Sources, 2025-2040 

Technology 2025 2030 2035 2040 

Hydro 77.0 71.6 59.3 53.4 

Thermal 0.0 0.0 0.0 0.0 

Solar 2.3 3.9 7.0 8.3 

Wind 13.6 21.2 32.0 36.2 

Imports 7.1 3.3 1.7 2.1 

 

 

 

Figure 14. Scenario 2: Domestic Supply and Imports 2020-2040 

 

4.3.3 {ŎŜƴŀǊƛƻ оΥ 9ƴƎǳǊƛ tǳƳǇŜŘπ{ǘƻǊŀƎŜ ŀƴŘ hǘƘŜǊ bƻƴπIȅŘǊƻǇƻǿŜǊ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ 
tƭŀƴǘǎ 

This scenario introduces the Enguri pumped-storage hydropower plant, restores the large hydropower 

storage (reservoir) plants that were excluded from Scenario 2, and also adds substantially increased 

of wind and solar PV capacity. The additional Enguri capacity would enhance the ability of the electrical 

system dispatch to handle more variable renewable energy (that is, it could provide electricity on 

demand when intermittent wind or solar were not productive) and this would allow reduced thermal 

capacity and generation. This scenario also excludes all new small run-of-river hydropower projects, 

which could alternatively be used to replace some other larger projects if desired. This scenario is 

intended to provide maximum flexibility in actual decision-making by allowing future large storage 

HPPs and Enguri pumped-ǎǘƻǊŀƎŜ Itt ǘƻ ŜǉǳƛǇ DŜƻǊƎƛŀΩǎ ǇƻǿŜǊ ǎȅǎǘŜƳ ǿƛǘƘ ǎǳōǎǘŀƴǘƛŀƭ ŎŀǇŀŎƛǘȅ ƻŦ 

positive and negative power reserves, which in turn would allow the system to make larger amounts 

of wind and solar dispatchable. 
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Table 20 shows the generation capacity (MW) to meet demand in 2025, 2030, 2035, and 2040 and this 

is illustrated in Figure 15. Table 21 shows the range of installed capacities of each type of plant. 

Table 20. Scenario 3: Generation Capacity (MW), 2025-2040. 

Year 

Hydropower 

Solar PV Wind Thermal Total 

Run-of-river Reservoir Pumped 

2025 1,583 2,706 0 253 862 572 5,976 

2030 1,583 3,408 560 1,176 1,440 572 8,740 

2035 1,583 3,408 560 2,630 2,556 110 10,847 

2040 1,583 3,408 560 3,087 3,168 0,0 11,806 

 

Figure 15. Scenario 3: Generation capacity (MW) in 2025, 2030, and 2040 

 

Table 21. Scenario 3: Characteristics of Projects 

Type of Energy generation 

Range of installed 
capacities 

(MW) 

Commissioning time 
period 

Reservoir hydropower  40-1,300 2020-2027 

Run-of-river hydropower  2-195 None after 2020 

Pumped-storage hydropower 560 2030 

Solar PV  TBD 2030 

Wind  21-TBD 2021-2035 

Thermal (combined cycle gas, steam, and 
gas turbines)  

110-300 None after 2020 

Imports 1000-400 2020-2040 
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Table 22 shows the percentage contribution of domestic generation supply and imports in 2025, 2030, 

2035 and 2040, and Figure 16 illustrates this. As in all scenarios, more than 1000 GWh of electricity 

imports are provided in the early 2020s; although this much will gradually decline, except for Scenario 

4. As can be seen, renewable energy, primarily hydropower but also solar and wind, increase to meet 

demand from 2020 to 2030, while solar PV and wind generation continue to increase from 2023 to 

2040. Thermal generation is needed only until 2029. As with other scenarios, there will be enough 

generation capacity to meet demand at each hour, even after considering the variable nature of solar 

PV and wind generation, in part due to the flexibility provided by Enguri PSP. Moreover, Scenario 3 

has the largest variable renewable energy capacity compared to all other scenarios. In addition to new 

hydro inclusive of 560 MW PSP, would require 2,858 MW of wind and 2,940 MW of solar PV capacity 

by 2040. 

 

Table 22. Scenario 3: Percentage Contribution of Generation Supply by Sources, 2025-2040 

Technology 2025 2030 2035 2040 

Hydro 75.9 66.6 53.8 48.6 

Thermal 0.0 0.0 0.0 0.0 

Solar 2.2 8.3 14.9 15.8 

Wind 16.1 21.3 30.5 34.3 

Imports 5.8 3.9 0.8 1.2 

 

 

Figure 16. Scenario 3: Domestic Supply and Imports 2020-2040 
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4.3.4 {ŎŜƴŀǊƛƻ пΥ bƻƴπIȅŘǊƻǇƻǿŜǊ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ DŜƴŜǊŀǘƛƻƴ ŀƴŘ aŀƛƴǘŀƛƴƛƴƎ 
¢ƘŜǊƳŀƭ DŜƴŜǊŀǘƛƻƴ {ǳǇǇƭȅ 

Scenario 4 was developed to model the NECP, which includes considerable renewable energy capacity 

and more thermal power generation than other scenarios. The dependency on hydro generation is 

projected to decline gradually as a share of the total supply while non-dispatchable generation plants 

will be expanded. The electricity import with a decline trendline is included until 2029 to anticipate 

the increase in electricity demand. 

Table 23 indicates the capacity needed in Scenario 4 to meet demand; the same is illustrated in Figure 
17. The run-of-river hydropower capacity remains stable from 2025 to 2040 while the reservoir 
hydropower plants will see a slight increase from 2030. It should be note that Scenario 4 has the lowest 
installed capacity, where the estimation result indicates that wind and solar PV capacity will reach 
1359 MW and 1293 MW, respectively, by 2040. Scenario 4 includes fewer hydropower plants as the 
scenario includes the gas-fired power generation contributing to 12.2 percent of power capacity by 

2040. 

Table 23. Scenario 4: Generation Capacity (MW), 2025-2040. 

Year 

Hydropower 

Solar PV Wind Thermal Total 

Run-of-river 
Reservoir or  

Dam 

2025 1,566 1,993 91 20 1,401 5,070 

2030 1,565 1,426 571 577 1,401 6,542 

2035 1,565 2,537 967 1,021 1,401 7,493 

2040 1,565 2,688 1,293 1,359 961 7,867 

 

Figure 17. Scenario 4: Generation capacity (MW) in 2025, 2030, and 2040 
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Table 24 and Figure 18 show that from 2023 to 2040, the share of hydropower generation decreases 

gradually by 14.4 percentage points from 70.3 percent in 2022 to 55.9 percent in 2040. Scenario 4 has 

the largest share of thermal generation in any given year, starting at 18.2 percent of the generation 

proportion and declining to 11.8 percent in 2040. From all scenarios, Scenario 4 has the smallest share 

of electricity imports that are only available until 2029 as the domestic power generation supply is 

sufficient to fulfill the demand. Scenario 4 has the smallest amount of electricity import from all 

scenarios which is projected to finish in 2029. 

Table 24. Scenario 4: Percentage Contribution to Electricity Generation by Source, 2025-
2040 

Technology 2025 2030 2035 2040 

Hydro 75.9 66.6 53.8 48.6 

Thermal 0.0 0.0 0.0 0.0 

Solar 2.2 8.3 14.9 15.8 

Wind 16.1 21.3 30.5 34.3 

Imports 5.8 3.9 0.8 1.2 

 

Figure 18. Scenario 4: Domestic Supply and Imports 2020-2040 

 

According to all four scenarios, the share of imports is less than 7 percent by 2040 with Scenario 4 

having the lowest share of imports. On the other hand, the share of intermittent renewable energy 

produced in Scenario 4 by 2040 is the lowest while the share of thermal energy is the highest of all 

scenarios. 

4.4 tƻǿŜǊ DŜƴŜǊŀǘƛƻƴ ŀƴŘ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ 

Energy efficiency can be a powerful way to avoid having to construct new power plants in order to 

meet demand. Measures to increase energy efficiency are the focus of constant efforts by MOESD, 

GSE, and all other institutions involved in ensuring Georgia has an adequate energy supply. 
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The need to improve access to sustainable, affordable and environmentally sound energy services and 

resources has increased awareness of the importance of addressing energy issues and of the need to 

take action at the local, national, regional and international levels. In response, the Economic 

Commission for Europe launched UNDA project Sustainable Energy for All (SE4All) in Eastern Europe, 

the Caucasus and Central Asia. This project aims to strengthen the national capacity of economies in 

transition to develop National Action Plans for Sustainable Energy, namely in the following areas: 

¶ Ensuring universal access to modern energy services 

¶ Improving energy efficiency 

¶ Increasing the share of renewable energy in the global energy mix. 

While Georgia has substantial renewable energy potential, the country is highly dependent on 

imported fossil fuels (and imported electricity generated from fossil fuels), especially in winter. In 2016 

Georgia became a full member of European Energy Community and, based on its accession protocol, 

has initiated the process of harmonization of its energy legislation with the European third energy 

ǇŀŎƪŀƎŜΦ IŜƴŎŜΣ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ ǇƻƭƛŎȅ ŀƴŘ ǎǘǊŀǘŜƎȅ ŀǊŜ ǘƻ ǎǳǇǇƻǊǘ ǊŜƴŜǿŀōƭŜ energy and energy 

efficiency programs in order to achieve sustainable economic development in the country. 

Over the last decade, reforms in the Georgian energy sector have accompanied energy infrastructure 

development to move toward energy security for the country as well as supporting more rational use 

of energy resources, promotion of renewable energy resource and energy efficient and 

environmentally friendly clean technologies in all sectors of the economy. However, there are still 

insufficient support mechanisms and a level playing field that will promote large-scale development 

of these approaches. 

The National Energy Efficiency Action Plan (NEEAP), first drafted in 2015-2017, has been elaborated in 

ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǇǊƻǾƛǎƛƻƴǎ ƻŦ 5ƛǊŜŎǘƛǾŜ нлмнκнтκ9/ όάƻƴ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅέύΦ  The first NEEAP, 

which for the period of 2019-2020 years, has been adopted by the government of Georgia in 2019. All 

the measures and issues related to the NEEAP is included in the draft National Energy and Climate 

Plan.     It is noted that the NEEAP was developed to serve as an indicative policy documentτthat is, 

it is not legally binding; but rather is a vision for developing a formal legislative basis afterward.  

More recently, the NECPτwhich is the basis for Scenario 4 in this SESAτinclude energy consumption 

projects for 203лΣ нлплΣ ŀƴŘ нлрл ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ άōǳǎƛƴŜǎǎ-as-ǳǎǳŀƭέ ŎŀǎŜΦ .ȅ нлолΣ ǘƘŜ b9/t 

ŜƴǾƛǎƛƻƴǎ нр ǇŜǊŎŜƴǘ ƭƻǿŜǊ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ǘƘŀƴ ƛƴ ǘƘŜ άōǳǎƛƴŜǎǎ-as-ǳǎǳŀƭέ ŎŀǎŜΤ ōȅ нлрлΣ ǘƘŜ 

b9/t Ŏŀƭƭǎ ŦƻǊ ос ǇŜǊŎŜƴǘ ƭƻǿŜǊ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ǘƘŀƴ άōǳǎƛƴŜǎǎ-as-ǳǎǳŀƭέΦ ¢ƘŜ share of energy 

ŦǊƻƳ ǊŜƴŜǿŀōƭŜ ǎƻǳǊŎŜǎ ƛƴŎǊŜŀǎŜǎ ŦǊƻƳ ннΦп ǇŜǊŎŜƴǘ ƛƴ нлол όǾŜǊǎǳǎ муΦно ǇŜǊŎŜƴǘ άōǳǎƛƴŜǎǎ-as-

ǳǎǳŀƭέύ ǘƻ нтΦт ǇŜǊŎŜƴǘ όǾŜǊǎǳǎ мсΦт ǇŜǊŎŜƴǘ άōǳǎƛƴŜǎǎ-as-ǳǎǳŀƭέύ ƛƴ нлрлΦ 
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Table 25. Characteristics of generation resources 

Resource 
scenario 

Resource 
characteristics 

Grouped Technologies or 
Possible types of Projects 

Areas with good potential Exclusions 
Scenario scale, MW 

(maximum) 

Onshore wind 

(WPP) 

Wind resources with 

wind density above 

300 W/m2 

Modern wind turbines of 2.0-

3.0 MW each. 

-  Small farms (<20 MW or 7-

10 turbines) 

-  Medium farms (20-100 MW 

or 10-50 turbines) 

-  Large farms (>100 MW or 

>50 turbines) 

-  Middle Georgia: Mtsketa-

Mtianeti (south-west); 

West and south of Shida 

Kartli; Eastern and 

Western parts of Imereti; 

South of Racha-Lechkhumi 

and Xverno Svaneti) 

-  South Georgia: foothills of 

western Kvermo Kartli and 

eastern Iskhe-Javakheti  

-  Power density <300 

W/m2 

-  Slope >20% 

-  Major waterbodies 

-  Scenario 1: 1,177 MW 

-  Scenario-2: 3,168 MW 

-  Scenario-3: 3,168 MW 

-  Scenario-4: 1,359 MW 

Hydropower 

(HPP) 

Reservoirs and 

Pumped-storage, 

run-of-river, new & 

existing small 

projects (mostly run-

of-river) 

Can be run-of-river, including 
cascades, or impoundment/ 
pumped-storage 
ς Large: >100MW 
ς Medium: 10-100MW 
ς Small: <10 MW 

-  Northern and 

Northwestern Middle 

Georgia: Racha-Lechkhumi 

and Xverno Svaneti 

-  Middle Georgia: Imereti 

and Shida Kartli 

-   

-  Areas away from 

existing watercourses 

-  Very low head13 

-  Low to intermittent 

stream flow 

 

-  Scenario-1: 6,999 MW (3,408 

RES, 3,591 ROR) 

-  Scenario-2: 4,896 MW (1,993 

RES, 2,903 ROR) 

-   Scenario-3: 4,991 MW 

(3,408 RES, 1,583 ROR, 560 

PSP) 

-  Scenario-4: 4,253 MW (2,688 

RES, 1,565 ROR) 

Solar 

photovoltaic 

(SPP) 

Solar Insolation for 

Optimal Tilt and 

Tracking PV  

Utility-scale, ground-mounted 

projects: 

-  Small: 1-5 MW 

-  Medium: 5-20 MW 

-  Large: >20 MW 

-  Middle Georgia: Shida 

Kartli 

-  South Georgia: Samtskhe-

Javakheti 

-  Low solar insolation 

areas 

-  Slope >5% 

-  Major Waterbodies 

-  Scenario-1: 1,559 MW 

-  Scenario-2: 1,534 MW 

-  Scenario-3: 3,087 MW 

-  Scenario-4: 1,293 MW 

                                                           
13  άIŜŀŘέ ƛǎ ǘƘŜ vertical height of the water measured from upstream of the turbine, for example at a reservoir or river intake elevation, to the elevation of water downstream or below the 

turbine, such as at the tailrace or receiving water body. 
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Resource 
scenario 

Resource 
characteristics 

Grouped Technologies or 
Possible types of Projects 

Areas with good potential Exclusions 
Scenario scale, MW 

(maximum) 

Rooftop installations are not 

included in this resource 

scenario 

Thermal power 
(TPP) 

RICE: Steam, gas, 

and combined cycle 

turbines 

Reciprocating internal 

combustion engine (primarily 

gas) 

None relevant14 

 

-  Proximity to residential 

areas 

-  Scenario-1: 1,144 MW 

-  Scenario-2: 1,144 MW 

-  Scenario-3: 1,144 MW 

-  Scenario-4: 1,541 MW 

                                                           
14  Georgia has few sizeable coal reserves other than the Tkibuli-Shaori reserve, which is currently supplying the 13MW Tkibuli power plant. Georgia has gas reserves but still remains heavily 

dependent on gas imports, especially in winter. 
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5. [9D![ !b5 w9D¦[!¢hw¸ Cw!a9²hwY 

This chapter describes the national and international legal framework that apply or may apply to this 

SESA and to impact assessments for individual projects. 

5.1 bŀǘƛƻƴŀƭ [ŜƎŀƭ ŀƴŘ wŜƎǳƭŀǘƻǊȅ CǊŀƳŜǿƻǊƪ 

DŜƻǊƎƛŀΩǎ ƭŜƎŀƭ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻǘŜŎǘƛƻƴ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ /ƻƴǎǘƛǘǳǘƛƻƴ ƻŦ DŜƻǊƎƛŀΦ 

Though the Constitution does not directly address environmental matters, it does confirm the right of 

any person to live in a healthy environment, use the natural and cultural environment, at the same 

time obliging any person to take care of the natural and cultural environment. The Constitution also 

establishes the legal framework that guarantees public access to information, stating that an 

individual has the right to obtain full, unbiased, and timely information regarding his or her living 

environment. 

Under the Constitution, the legal framework includes environmental and labor laws, international 

agreements, subordinate legislation, normative acts, presidential orders and governmental decrees, 

ministerial orders, instructions and regulations. In addition to the national legal framework, Georgia 

is signatory to a number of international conventions, including several related to environmental and 

social protection. 

The Ministry of Environment Protection and Agriculture is primarily responsible for environmental 

ǇǊƻǘŜŎǘƛƻƴ ƛǎǎǳŜǎΦ !ǎ ǘƘŜ ŎƻƳǇŜǘŜƴǘ ŀǳǘƘƻǊƛǘȅΣ ǘƘŜ aƛƴƛǎǘǊȅΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ ƛƴŎƭǳŘŜΥ 

¶ To review and approve strategic environmental and social assessments prepared for various 

strategic documents 

¶ To review and approve environmental and social assessments and to issue a series of licenses 

and permits, including for environmental impact 

¶ To intermit, limit, or stop any activity having or likely to have adverse impact on the 

environment, as well as unreasonable use of natural resources 

¶ To receive free and unrestricted information from responsible agencies and developers about 

the use of natural resources, monitoring systems, waste management, etc., and explanations 

from authorities concerned with the project 

¶ To ensure public participation the decision-making process for strategic and project-specific 

assessments, including assistance or leadership at various stages. 

5.1.1 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ ƛƴ DŜƻǊƎƛŀ 

During the time the SESA was being developed, and between initiation of the SESA process in 2017 

and the current draft SESA, the Georgia law that guides EIA changed. The first subsection below 

describes the legal requirements that now apply to impact assessment, and the second subsection 

describes the requirements that apply to strategic impact assessments. 

5.1.1.1 Requirements Applicable to Environmental and Social Impact Assessment 

Enacted in 2017 and with most requirements in effect since June 2018, a new EAC now guides the 

evaluation of how potential projects and programs can affect environmental and social resources. 

Administered by the Ministry of Environment Protection and Agriculture of Georgia (MEPA), this Code 

harmonizes Georgian environmental legislation with European legislation, specifically Directive 
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2011/92/EU όάon the assessment of the effects of certain public and private projects on the 

ŜƴǾƛǊƻƴƳŜƴǘέ, the EIA Directive), as amended by Directive 2014/52/EU, and Directive 2001/42/EC 

όάƻƴ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ŎŜǊǘŀƛƴ Ǉƭŀƴǎ ŀƴŘ ǇǊƻƎǊŀƳƳŜǎ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘέ, the SEA 

Directive). 

The EAC requires that an environmental impact assessment include άΧscoping, preparing an EIA 

report, public participation, carrying out consultations with competent administrative bodies, and 

preparing an expert opinion on the basis of the evaluation of the results obtained, and taking account 

of the expert opinion in issuing an Environmental Decision under this Code and/or a respective 

enabling administrative act as provided for by the legislation of DŜƻǊƎƛŀΦέ /ŜǊǘŀƛƴ ŜƴŜǊƎȅ ǇǊƻƧŜŎǘǎ ǘƘŀǘ 

are considered to have a significant impact must be evaluated in an ESIA before MEPA will issue an 

Environmental Decision that allows them to proceed. These include: 

¶ Construction and operation of dams and/or other structures designed for the holding back or 

permanent storage of water and where the amount of water held back or stored exceeds 50 

000 cubic meters (Annex I, paragraph 21) 

¶ Construction and/or operation of hydroelectric stations with a capacity of five megawatts or 

more (Annex I, Paragraph 22) 

¶ Construction of overhead and/or underground electrical power lines with a voltage of 220kV 

or more and a length of more than 15k (Annex I, Paragraph 28) 

Other types of energy facilities must be screened by MEPA to determine if an EIA is required. The 

public has the opportunity to review and comment on applications for screening. MEPA then makes 

its decision on whether an EIA is required based on a number of factors, which collectively tend to 

require an EIA for projects that may have significant impacts. Types of projects that must be screened 

include: 

¶ Use of 10 hectares or more of agricultural land for non-agricultural purposes (Annex II, 

paragraph 1) 

¶ Combustion installations for the production of electricity with a capacity of two megawatts or 

more (Annex II, paragraph 3.1) 

¶ Construction of overhead and/or underground electrical power lines with a voltage of 35 kV 

or more, and construction of electrical substations with a voltage of 110 kV or more (Annex II, 

paragraph 3.4) 

¶ Construction and/or operation of hydroelectric stations with a capacity from 2 to 5 megawatts 

(Annex II, paragraph 3.8) 

¶ Installations for energy production using the power of wind and/or sea waves (Annex II, 

paragraph 3.9) 

Solar photovoltaic energy plants are not listed as requiring an EIA or screening. 

A developer who is required to prepare an EIA must submit a scoping application and report to MEPA, 

which then discloses the information for public review and comment and holds one or more public 

meetings. MEPA then issues a scoping decision that lists the studies that must be conducted and 

information that must be presented in the EIA, whose contents are defined in the EAC and the scoping 

decision. Following submission of the EIA to MEPA, the developer applies for an Environmental 

Decision. MEPA forms an expert commission to review the EIA and associated documentation and 

submit an expert opinion. MEPA also schedules one or more public meetings to receive comments 
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and opinions on the EIA. Then, between the 51st and 55th day after the application for the 

Environmental Decision, MEPA issues its Decision, which includes the conditions under which the 

project may proceed, or refuses to allow the project/activity. The final EIA, the expert opinion, and 

the Environmental Decision (or refusal) are then published for public review. 

The new law replaced the previous Environmental Impact Permit with an Environmental Decision. In 

addition, the new Code includes new approaches for public participation and information disclosure. 

One of the main elements is that public participation has to be ensured at all stages of decision-

making, not only at the time the ESIA report is prepared and disclosed. In addition, information 

disclosure and public consultations are now the obligation of the Ministry instead of the project 

developer. 

5.1.1.2 Requirements Applicable to Strategic Environmental and Social Impact Assessment 

The EAC defines a SEA ŀǎ άŀ ǇǊƻŎŜŘǳǊŜ ǘƻ ŜȄŀƳƛƴŜ ŀƴŘ ƎŜƴŜǊŀƭƭȅ ŦƻǊŜŎŀǎǘ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ 

environment and human health arising from the implementation of a strategic document provided for 

ōȅ ǘƘƛǎ /ƻŘŜΦέ {ƛƳƛƭŀǊ ǘƻ ŀƴ 9L!Σ ŀƴ {9! ƛǎ ǘƻ ƛƴŎƭǳŘŜ ǎŎƻǇƛƴƎΣ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ǘƘŜ {9! ǊŜǇƻǊǘΣ ǇǳōƭƛŎ 

participation, consultations with relevant authorities, and conserving the results of the SEA and 

recommendations from consulted parties in the process of adopting or approving a strategic 

document. 

! ǎǘǊŀǘŜƎƛŎ ŘƻŎǳƳŜƴǘΣ ƛƴ ǘǳǊƴΣ ƛǎ άa subordinate normative act of an administrative body issued in 

accordance with the legislation of Georgia, which establishes a future development framework for 

individual sectors pursuant to Chapter III of this Code and determines characteristics and/or volumes 

for the types of activities provided for by Annexes I and II to this CodeΦέ 

The stages of strategic assessment are similar to those for an EIA: 

¶ Submission of an application to MEPA and the Ministry and the Ministry of Labour, Health and 

Social Affairs of Georgia (MOH) along with a draft strategic document or concept paper 

¶ Screening by these two Ministries and submission of a scoping application and associated 

documentation by the planning authority 

¶ Disclosure of the scoping application for public review, followed by decisions by the Ministries 

that identify the studies and other information that must be obtained 

¶ Submission to the Ministries of the draft strategic document and SEA 

¶ Disclosure by the planning authority of the draft strategic document and SEA for public review 

and comment, followed by one or more public meetings led by the planning authority (unlike 

the EIA, in which meetings are led by MEPA) 

¶ Issuance of recommendations to the planning authority by the Ministries 

¶ !ŘƻǇǘƛƻƴκŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ ǎǘǊŀǘŜƎƛŎ ŘƻŎǳƳŜƴǘ ŀŦǘŜǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǘƘŜ aƛƴƛǎǘǊƛŜǎΩ 

recommendations and recommendations made by other stakeholders. 

!ǎ ƴƻǘŜŘ ǇǊŜǾƛƻǳǎƭȅΣ ah9{5 Ƙŀǎ ƴƻǘ ŘŜǾŜƭƻǇŜŘ ŀ άǎǘǊŀǘŜƎƛŎ ŘƻŎǳƳŜƴǘέ ǿƛǘƘƛƴ ǘƘŜ ƳŜŀƴƛƴƎ ƻŦ ǘƘŜ 9!/ 

and, therefore, this SESA is not technically subject to the requirements of the EAC. Although there is 

no legal role for MEPA and MOH, MOESD intends for the SESA to meet the substantive requirements 

of the EAC even if not the administrative and procedural ones. In preparation for adoption of the EAC, 

the predecessor to MEPA, the Ministry of Environment and Natural Resources Protection of Georgia 

issued guidance on SEA in 2017: Guidelines on the Practical Application of Strategic Environmental 
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Assessment in Georgia. This guidance describes roles and responsibilities, procedural and analytical 

practices, and adoption/issuance of strategic documents. 

5.1.2 hǘƘŜǊ wŜƭŜǾŀƴǘ DŜƻǊƎƛŀƴ [ŜƎƛǎƭŀǘƛƻƴ ƻƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ LǎǎǳŜǎ 

Other key laws and requirements, most of which were also modified in 2018, will also apply to energy 

projects approved by MOESD, including: 

Law of Georgia on Environment Protection (adopted on 10.12.1996, last amended on 05.07.2018, 

360.000.000.05.001.000.184). The law establishes the main principles of environment protection. 

Provisions of the law that are relevant to most energy projects include environmental management, 

licensing, standards, EIA, ecosystem protection, protected areas, and biodiversity. 

Law of Georgia on Licenses and Permits (adopted on 24.06.2005, last amended on 31.10.2018, 

300.310.000.05.001.001.914). This Law regulates activities which may result an increased hazard to 

human life or health, involve interests of importance to the State or public, or are connected to 

consumption of State resources. The Law defines the full list of activities which require licenses and 

permits, and sets out the rules for granting, amending and abolishing licenses and permits. Among 

licenses that may be required by energy projects are licenses for electricity production, electricity 

transmission, electricity dispatching, electricity distribution, natural gas transportation, and oil 

transportation. In addition, projects may require environment impact permits and construction 

permitsτsome smaller hydropower as well as solar plants may not require construction permits.. . 

Law of Georgia on Water (adopted on 26.10.1997, last amended on 20.07.2018, 

400.000.000.05.001.000.253). The Law regulates water resources in Georgia, including the use and 

protection of surface and underground water. A project developer is obliged to prepare technical 

project for extraction of water from any surface water body, which shall be agreed with and approved 

by MEPA. 

Law of Georgia on Soil Protection (adopted on 12.05.1994, last amended on 07.12.2017, 

370.010.000.05.001.000.080). This law is intended to ensure preservation of soil integrity and improve 

soil fertility. The primary applicability to energy projects would be to require the preservation of 

topsoil by removing and storing it before using it to reinstate disturbed sites, and to take the same 

precautions to preserve topsoil and reinstate disturbed areas if soil or earthen materials are taken 

from borrow pits. In addition, projects are required to manage fuels and other hazardous substances, 

so they do not contaminate soils. 

Law of Georgia on Protection of Atmospheric Air (adopted on 22.06.1999, last amended on 

05.07.2018, 420.000.000.05.001.000.595). This law prohibits human activities that affect air quality 

from causing a negative impact on human health or the environment. Fossil fuel-fired projects) would 

be most affected by the requirements of this law. 

Forest Code of Georgia (adopted on 22.06.1999, last amended on 27.06.2018, 390.000.000.05. 

001.000.599). The Georgian State Forest Fund comprises lands held by the State, and its privatization 

is regulated by the law of Georgia άhƴ ǘƘŜ tǊƛǾŀǘƛȊŀǘƛƻƴ ƻŦ DŜƻǊƎƛŀƴ CƻǊŜǎǘǎέ. The Forest Code, 

implemented by the National Forestry Agency, establishes requirements for the Agency to tend, 

ǇǊƻǘŜŎǘΣ ŎƻƴǘǊƻƭ ǘƘŜ ǳǎŜΣ ŀƴŘ ǊŜǎǘƻǊŜ ǘƘŜ ŦƻǊŜǎǘ ŦǳƴŘ ŀƴŘ ƛǘǎ ǊŜǎƻǳǊŎŜǎ ƛƴ ƻǊŘŜǊ ǘƻ άƳŀƛƴǘŀƛƴ ŀƴŘ 

improve climatic, water regulating, protective, cultural, recreational, and other natural useful 

ǇǊƻǇŜǊǘƛŜǎΦέ ¢ƘŜ /ƻŘŜ ŜǎǘŀōƭƛǎƘŜǎ ŎŀǘŜƎƻǊƛŜǎ ƻŦ ƭŀƴŘǎ ƛƴ ǘƘŜ ŦƻǊŜǎǘ ŦǳƴŘΣ ǿƘƛŎƘ Ƴŀȅ ƛƴŎƭǳŘŜ ŎŜǊǘŀƛƴ 

categories of non-forested land, including open plantations and nurseries, clear-cut areas, fire-
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damaged and dead stands; agricultural lands, other non-forestry lands and lands of special use with 

hard surface roads and passageways of various purpose, power and communication lines, and a 

variety of other non-forested lands. In addition, the Code establishes categories of protected areas 

and usable forest areas, depending on the environmental, social, and economic importance of these 

territories, and permissible uses. Energy projects, including transmission lines, that are located on 

Forest Fund lands would require a permit for general use and have the land under towers transferred 

for administration by developers or by GSE in the case of transmission lines. 

Law of Georgia on the System of Protected Areas (adopted on 07.03.1996, last amended on 

20.07.2018, 360.050.000.05.001.000.127). The law establishes categories of protected areas and 

defines activities that are permissible within the boundaries of such areas. Areas may be protected as 

cultural resource monuments, for biodiversity (for which there are several categories, including 

national parks, strict nature reserves, managed reserves, protected landscapes), or for landscape 

value. This law, and associated laws and regulations, are considered to be consistent with the EU 

Habitats Directive. 

[ŀǿ ƻŦ DŜƻǊƎƛŀ ƻƴ άwŜŘ [ƛǎǘέ ŀƴŘ άwŜŘ .ƻƻƪέ ƻŦ DŜƻǊƎƛŀ (adopted on 06.06.2003, last amended on 

20.07.2018, 360.060.000.05.001.001.297). This law establishes the rules for compiling and 

maintaining the Red List and Red Book of Georgia, which identify endangered species of wild animals 

and plants that are found in Georgia. This law prohibits taking or causing significant effects on listed 

species and their habitats. 

Law of Georgia on Cultural Heritage (adopted on 08.05.2007, last amended on 09.02.2023, 

450.03лΦлллΦлрΦллмΦллнΦумрύΦ ¢Ƙƛǎ ƭŀǿ ǎŜǘǎ άŎƻƳǇǳƭǎƻǊȅ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ƭŀǊƎŜ-

ǎŎŀƭŜ ŜŀǊǘƘ ǿƻǊƪǎέΣ ǿƘƛŎƘ ǿƻǳƭŘ essentially any power plant and transmission line except the very 

smallest. Proceeding with any project requires a clearance letter issued by the Ministry of Culture and 

Sport of Georgia. The law also requires projects to have a chance find procedure that requires 

construction works to be stopped and the Ministry of Education, Science, Culture and Sport informed 

in case a find is encountered. 

Law of Georgia on Public Health (adopted on 27.06.2007, last amended on 14.11.2018, 

470.000.000.05.001.002.920). The law establishes rights and obligations related to public health, 

including the prevention of contagious diseases. To ensure a healthy environment, the Ministry of 

Labor, Health and Social Affairs of Georgia establishes environmental quality standards with which the 

project must comply, including maximum permissible concentrations and exposure limits for 

contaminants in air, water, soil, noise, and electromagnetic radiation. The Ministry also is responsible 

for monitoring compliance with the standards. 

 Law of Georgia on Wildlife (adopted on 25.12.1996, last amended on 20.07.2018, 

410.000.000.05.001.000.186). The main goal of this law is to protect and restore wildlife as well as 

their habitats, including ensuring maintenance of species diversity and genetic resources, and general 

protection of wildlife, including in situ and ex situ conservation, translocation, and reproduction of 

wildlife, and the production of wildlife products. 

Waste Management Code (adopted on 26.12.2014, last amended on 05.07.2018, 

360160000.05.001.017608). This Code establishes the legal framework for the management of 

hazardous and nonhazardous wastes, including minimizing waste generation and maximizing reuse 

and recycling. The law requires projects to manage all wastes in a way that protects the environment. 

If a project will generate more than 1,000 tons of inert wastes, including spoil from excavations and 

grading, the developer has to develop and submit a waste management plan for review and approval 
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by MEPA, as well as public review. available. If a project will generate more than two tons of hazardous 

waste, it has to develop and implement a hazardous wastes separation and collection system and 

provide information and appropriate training to workers. 

Labor Code of Georgia (adopted on 17.12.2010, last amended on 30.11.2018, 

270000000.04.001.016012). Administered primarily by the Ministry of Health, Labour and Social 

Affairs, this law regulates labor relations between workers and employers. It requires fair 

reimbursement and the creation of safe and healthy working conditions. The law includes a number 

of provisions relevant to the project, including employment guarantees, working time, government 

social insurance, benefits and pensions, age, internal labor regulations (i.e., human resources manual), 

and occupational health and safety. If the contractor employs expatriate workers, those persons have 

the same rights and obligations as citizens of Georgia. The law prohibits discrimination based on color, 

race, sex, sexual orientation, handicap, religion, political and social status, and other personal 

characteristics. In addition to the Labor Code, other laws concern risks to workers from specific 

hazards, such as the Act on HIV Infection / AIDS and the Act on Tobacco Control. 

The Labor Code of Georgia defines the minimum age of the employees as 14 years. Employees under 

18 years of age are not allowed to undertake certain jobs, as defined in the Code, and there are limits 

on working hours for workers between 14 and 18. 

Law of Georgia on the Procedure for Expropriation of Property for Necessary Public Needs (adopted 

23.07. 1999, last amended 29.06.2018, 020.060.040.05.001.000.670). Georgia has the constitutional 

power to seize any property from registered owners by means of expropriation for projects of 

imminent public necessity. The decision is made only through a Regional Court that must be preceded 

by the Decree of Minister of Economy and Sustainable Development of Georgia, justifying the 

imminent nature of the public necessity. The court decision must include a description of the property 

to be expropriated and an instruction on the necessity to pay due compensation. The expropriator has 

to make every reasonable effort to acquire property by negotiation and is required to value the 

property at fair market value (at its own expense) before negotiations. The primary governmental 

institutions involved in the land registration processes include the National Agency of Public Registry, 

which is also in charge of property transfer through purchase agreement from landowners to 

developers, and the Property Rights Recognition Commission, which verifies and authorizes 

application of ownership for registration with the NAPR. 

Law of Georgia on Payment of Substitute Land Reclamation Cost and Damages in Allocating Farm 

Land for Non-Farming Purposes (adopted 02.10.1997, last amended 20.07.2018, 

370.020.000.05.001.000.244). This law establishes requirements for compensating the country and 

affected private landowners and users for property loss, plus lost profits by the beneficiary, of an 

allocation of agricultural land for non-agricultural purposes. In the event that agricultural land is taken 

out of agricultural use, the law requires that a land replacement fee be paid to cover costs of 

agricultural land of equivalent size and quality, and that the owner/user of such land be fully 

compensated for damages. 

Law of Georgia on Occupational Safety (adopted 07.03.2018, last amended 22.12.2018, 

270000000.05.001.018780). This new law defines basic requirements and general principles of 

occupational safety for jobs that are dangerous, hard, harmful, and/or hazardous. The above-

mentioned activities are listed in the Ordinance of Government of Georgia #381. The activities related 

to civil construction, such as construction of electrical distribution facilities and works related to 

provision of electricity and telecommunications are considered as dangerous, hard, harmful, and/or 

hazardous activities. 
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The law imposes a general obligation on employers to provide employees with a safe and healthy 

working environment and to inform workers of the potential risks their jobs may present to their 

health and safety. Measures that must be taken include, but are not limited to, training and 

information campaigns as well as adoption of relevant preventive measures. The law includes 

requirements for organizing and managing health and safety programs, providing emergency care and 

services, and responding to accidents. Other requirements include controlling access to hazardous 

workplaces, providing personal protective equipment at no charge to workers, and medical 

examinations. 

5.1.3 ¢ŜŎƘƴƛŎŀƭ {ǘŀƴŘŀǊŘǎ ŀƴŘ DǳƛŘŜƭƛƴŜǎ 

Georgia also has a series of other ordinances that apply to energy projects. Ordinances under self-

explanatory titles are listed in Table 2.1.1. 

Table 26. Selected ordinances applicable to energy projects 

Legislation 
Adoption 

Date 
Last 

Amended 
Registration Code 

hǊŘƛƴŀƴŎŜ ƻŦ DƻǾŜǊƴƳŜƴǘ ƻŦ DŜƻǊƎƛŀ ЅоссΣ ƻƴ 
ά9ǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ǇǊƻǘŜŎǘƛƻƴ ǊǳƭŜǎ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ 
ȊƻƴŜǎ ŦƻǊ ƭƛƴŜŀǊ ŎƻƴǎǘǊǳŎǘƛƻƴǎ ƻŦ ǇƻǿŜǊ ƎǊƛŘέ  

24.12.2013 12.04.2017 300160070.10.003.017533 

hǊŘƛƴŀƴŎŜ ƻŦ DƻǾŜǊƴƳŜƴǘ ƻŦ DŜƻǊƎƛŀ ЅоптΣ ƻƴ 
ά9ǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ǎŀŦŜǘȅ ǊǳƭŜǎ ŘǳǊƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴ 
of power transmission lines and electrical 
ƛƴǎǘŀƭƭŀǘƛƻƴ ǿƻǊƪǎέ 

17.12.2013 Not amended 300160070.10.003.017514 

hǊŘƛƴŀƴŎŜ ƻŦ DƻǾŜǊƴƳŜƴǘ ƻŦ DŜƻǊƎƛŀ ЅоплΣ ƻƴ 
ά9ǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ǘŜŎƘƴƛŎŀƭ ǊǳƭŜǎ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ƻŦ 
ŜƭŜŎǘǊƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴǎέ  

17.12.2013 Not amended 300160070.10.003.017507 

hǊŘƛƴŀƴŎŜ ƻŦ DƻǾŜǊƴƳŜƴǘ ƻŦ DŜƻǊƎƛŀ ЅпмпΣ ƻƴ 
ά9ǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ǘŜŎƘƴƛŎŀƭ ǊŜƎǳƭŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ 
calculations of maximum permissible discharge of 
pollutants, with wastewater, into the surface water 
ōƻŘƛŜǎέ 

31.12.2013 Not amended  300160070.10.003.017621 

hǊŘƛƴŀƴŎŜ ƻŦ DƻǾŜǊƴƳŜƴǘ ƻŦ DŜƻǊƎƛŀ ЅпнрΣ ƻƴ 
ά9ǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ǘŜŎƘƴƛŎŀƭ ǊŜƎǳƭŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ 
pollution protection of surface water bodies of 
DŜƻǊƎƛŀέ  

31.12.2013 29.05.2018 300160070.10.003.017650 

hǊŘƛƴŀƴŎŜ ƻŦ DƻǾŜǊƴƳŜƴǘ ƻŦ DŜƻǊƎƛŀ ЅмтΣ ƻƴ 

άEstablishment of technical regulations regarding 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻǘŜŎǘƛƻƴέ 

03.01.2014 22.05.2018 300160070.10.003.017608 

hǊŘƛƴŀƴŎŜ ƻŦ DƻǾŜǊƴƳŜƴǘ ƻŦ DŜƻǊƎƛŀ ЅрпΣ ƻƴ 

ά9ǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ technical regulation regarding 

environmental damage identification (calculation) 

ƳŜǘƘƻŘέ 

14.01.2014 

 

19.12.2017 300160070.10.003.017673 
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5.1.4 YŜȅ {ǘǊŀǘŜƎƛŎ 5ƻŎǳƳŜƴǘǎ 

The SESA has been developed in accordance with Directive 2001/42/EC of the European Parliament 

and the Council on the Assessment of the Effects of Certain Plans and Programmes on the Environment 

όάǘƘŜ 9¦ {9! 5ƛǊŜŎǘƛǾŜέύ ŀƴŘ ƎƻƻŘ ǇǊŀŎǘƛŎŜ ƎǳƛŘŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ¦YΩǎ ά! tǊŀŎǘƛŎŀƭ DǳƛŘŜ ǘƻ ǘƘŜ {trategic 

Environmental Assessment (SEA) 5ƛǊŜŎǘƛǾŜέ όhŦŦƛŎŜ of the Deputy Prime Minister (2005) and the 

Guideline on Implementation of the EU Directive 2001/42 (EC, 2004) ά{ǘǊŀǘŜƎƛŎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 

Assessment in the World Bank: Learning from Recent Experiences and Challenges (2012). The SESA 

Report is also intended ǘƻ ƳŜŜǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ {9! ŜǎǘŀōƭƛǎƘŜŘ ƛƴ ǘƘŜ DŜƻǊƎƛŀΩǎ нлму 9AC, which 

was developed to conform to EU law. 

Therefore, a number of key national strategic level documents, comprising policies, plans and 

strategies, were taken into consideration while preparing the SESA. Although the Georgia EAC 

technically requires a SEA ǘƻ ōŜ ǇǊŜǇŀǊŜŘ ōŀǎŜ ƻƴ ŀ άŘǊŀŦǘ ǎǘǊŀǘŜƎƛŎ ŘƻŎǳƳŜƴǘΣέ ǘƘƛǎ {9{! ŎƻƴǎƛŘŜǊǎ ŀ 

series of strategy documents and is intended to be consistent with each. Besides the ones listed in the 

following subsections, the SESA also considered the Ten-Year Network Development Plan for 2020-

2030, which was described in Section 3.3.4. 

5.1.4.1 (Draft) State Energy Policy of Georgia (2023) 

The draft State Energy Policy of Georgia sets out policies for energy security, decarbonization, and 

economic cooperation, among others, as Georgia aspires to join the European Union. Georgia is 

working towards gradual implementation and enactment of EU legislation related to energy sector 

reform. The country seeks to establish a sustainable and high-tech energy sector; to eliminate the 

growing gap between energy demand and domestic supply; to provide quality, affordable, and stable 

energy supply; and to create conditions for economic development and household comfort. The State 

Energy Policy outlines visions, priorities, and measures through 2030. 

Its guiding principles include the introduction of healthy competition and independent regulation, 

enhancement of energy efficiency, sustainability of development, cooperation with stakeholders, 

transparency and good governance, and implementation of EU energy standards and internationally 

accepted practices. 

The Energy Policy includes several objectives:  

¶ It aims to increase energy security through diversifying energy resources and reducing 

dependence on energy imports 

¶ The economic performance and competitiveness of the energy sector will be improved by 

promoting technological progress, developing a natural gas market model, transposing 

European directives and regulations into national legislation, establishing effective trade 

relations with neighboring countries, and encouraging foreign investment in the sector 

¶ It will improve the organizational and institutional development of the sector through 

introduction of a new electricity market model that envisages participation of new entities 

at both the wholesale and retail levels and the launch of an organized natural gas market; 

at the same time, the Energy Policy seeks to protect the rights of energy sector 

participants and consumers 
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¶ The Energy Policy aims to mitigate negative impacts on the environment by optimizing 

the administrative process of environmental assessments, improving and consolidating 

geoinformation systems and databases, improving air quality monitoring systems, and 

promoting the use of efficient and modern wood stoves 

¶ It also sets forth actions to mitigate and adapt to climate change 

¶ The Energy Policy promotes the development of renewable energy resources, including 

through technical and procedural support for wind, solar, and hydropower generation; 

support for geothermal heat production; production and sale of biofuels; and improved 

management of solid biomass resources 

¶ It also calls for improving energy efficiency through the development of an institutional 

and normative framework and professional and institutional capacities and through public 

awareness campaigns; Georgia will also introduce energy audit, energy management, 

energy labeling, and Eco-design systems and training programs as well as building energy 

efficiency certifications and minimum energy efficiency standards 

¶ The Energy Policy aims to promote a healthy living environment by increasing access to 

energy services and reducing energy poverty through development of long-term support 

mechanisms aimed at reducing its root causes 

¶ It promotes innovative development, education, and research by developing a national 

research, development, and innovation (RDI) system to facilitate the transition to clean 

energy and developing a modern education system in the field of energy 

5.1.4.2 National Renewable Energy Action Plan (NREAP) 

The NREAP established the objective to outline the current state of affairs as relates to the legislative 

and institutional framework for renewable energy as per the requirements of the Renewable Energy 

Directive. 

The MOESD acted as the lead governmental authority in the elaboration and discussion of the NREAP. 

Among other stakeholders, the following organizations were requested to send their representatives 

to participate in NREAP development through involvement in working group activities: Ministry of 

Agriculture, Ministry of Finance, Georgian National Energy and Water Regulatory Commission, GSE, 

Electricity Distribution Companies, Geostat, Ilia State University. The development of the NREAP was 

fully supported by the team of international and local consultants from Energy Efficiency Centre 

Georgia, in the framework of the project financed by the United Nations Development Programme. 

The National Renewable Energy Action Plan (NREAP) for 2019-2020 years has been approved in 2019. 

Renewable energy measures are included in the draft NECP. 

 

5.1.4.3 National Energy Efficiency Action Plan (2019-2020) 

In 2017-2018, Georgia developed and in 2019 approved the NEEAP for the period of 2019-2020. 

9ŦŦŜŎǘƛǾŜƭȅΣ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ǎŜǘ ƻǳǘ DŜƻǊƎƛŀΩǎ ŦƛǊǎǘ ƴŀǘƛƻƴŀƭ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ǇƭŀƴΣ ǿƘƛŎƘ Ŝǎǘŀblished a 

set of investment and policy measures of 2019-2020. 

Energy efficiency measures are  included in the draft NECP. 
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5.1.4.4 National Integrated Energy and Climate Plan of Georgia (2022) 

Note: It is understood that the NECP is currently in draft form (as of June 2022), with work still in 

progress. Due to the importance of this Plan, it is summarized even prior to its formal adoption. 

The National Integrated Energy and Climate Plan of Georgia (NECP) is to cover the 2021 - 2030 period, 

with an outlook until 2050, and is to ensure consistency with policy objectives at the EU, UNFCCC and 

Energy Community level. The NECP states that the National Energy Security Objective has the ultimate 

objective to achieve energy security of Georgia, with adequate and reliable supply of different types 

of high-quality energy to all consumers, at a fair price, while protecting the interests of national 

security and sustainable development, in the short- and long-terms. 

The NECP notes that in the past 10 years the Government of Georgia has made considerable progress 

toward improving power sector performance. These involved development of new legislative acts, 

laws, policies, strategies and plans related to energy security and efficiency. The government was 

actively pursuing strategic energy infrastructure development projects, in particular the construction 

of transmission lines, hydropower plants, wind farms, solar power plants, a combined cycle gas power 

plant, and an underground gas storage facility. 

Despite the support for the development of energy projects, the NECP concluded there are still 

challenges related to the growing trend of electricity consumption from year to year. The specifics of 

the development of the Georgian energy system are determined by the integration of sharply defined 

hydropower plants, the operation of which is seasonal. It should be noted that the annual growth rate 

of electricity consumption in recent years exceeds five percent (due to the pandemic, the exception is 

2020). 

NECP lists a number of the key energy security challenges and factors/targets (not mutually exclusive) 

that Georgia faces at the moment, including: 

¶ Dependence on imported electricity to meet seasonal demand is raising concern over 

ǎŜŎǳǊƛǘȅ ƻŦ ǎǳǇǇƭȅΦ ¢ƘŜ ŎƻǳƴǘǊȅΩǎ Ǉƻǿer consumption peaks in winter when the most 

abundant generation source, hydropower, is at the lowest. During winter, therefore, 

Georgia must rely substantially on imported electricity and domestic thermal power 

generation using imported natural gas. The import dependence is gradually increasing 

over recent years. 

¶ Uncertainties in demand and supply in the face of an anticipated increased share of 

intermittent renewable wind- and solar-generated electricity as well as variable demand 

from prosumers, electric vehicles, crypto-mining and other emerging new technologies 

complicate the reliable planning of the power system and may require a higher level of 

system reserves and innovative demand management. 

¶ Environmental and social concerns about large renewable energy projects have caused 

strong public opposition, leading to substantial delays. It is important to follow 

sustainability principles. 

¶ The obsolete energy infrastructure of the electricity and natural gas has led to poor 

technical reliability and does not correspond with requirements of modern planning, 

construction, and operation. 

¶ There is insufficient cross-border transmission capacity. The cross-border 

interconnections with Russia and Armenia do not have sufficient reserve lines, thus 

reducing the reliability of transmission. The main cross-border 500kV connection with 
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Azerbaijan has a 330kV reserve that can assure the reliability and safe parallel operation 

only at limited load (<200 MW. 

¶ There is too much dependence on a single-source of imported natural gas. The import, 

ǿƘƻƭŜǎŀƭŜΣ ŀƴŘ ǊŜǘŀƛƭ ǘǊŀŘŜ ǎŜŎǘƻǊǎ ƻŦ DŜƻǊƎƛŀΩǎ ƴŀǘǳǊŀƭ Ǝŀǎ ƳŀǊƪŜǘ ŀǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ ǘƘŜ 

state-owned Azerbaijani company SOCAR. 

¶ The absence of strategic gas storage in the face of the single-source dependency seriously 

ƧŜƻǇŀǊŘƛȊŜǎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŀōƛƭƛǘȅ ǘƻ ǇǊƻǾƛŘŜ a risk-free uninterrupted gas supply to 

consumers. The country consumes 3.5 to 4 times more natural gas in winter as in summer 

and has no own means of balancing the demand and hedging the supply risks that are 

increased due to high strain on exporting countries and their systems. It also impairs 

DŜƻǊƎƛŀΩǎ ability to independently balance the gas received through South Caucasus 

Pipeline contract. 

¶ The άŀŘŘƛǘƛƻƴŀƭέ Ǝŀǎ ŀƎǊŜŜƳŜƴǘ with the Shahdeniz Consortium 500 million cubic meters 

per year will expire in 2026. It will be a challenge to obtain replacement of this additional 

source of gas in the winter in order to meet άǎƻŎƛŀƭέ ǎŜŎǘƻǊ ŘŜƳŀƴŘΦ 

¶ The Georgian government and energy companies cannot guarantee the gas supply to 

temporarily occupied territories of the country. As a result, the heating demand causes 

inefficient use of electricity, overload of the power system, and drop in the quality of 

supply. 

¶ The country needs strategic reserves of oil and/or oil products to meet demand in 

emergency or extreme conditions. 

¶ The country does not have adequate oil refining capacity to meet its own demand. 

¶ The major energy asset of Georgian power system, the Enguri/Vardnili hydropower (HPP) 

cascade, is partly in the Russian-occupied territory of Abkhazia. The location of Enguri HPP 

powerhouse and switchyard in Saberio as well as Vardnili 1 HPP in Gali region in Abkhazia 

creates a security threat of losing operational control of the critically important cascade. 

¶ The growing unpaid and uncontrolled power consumption of Abkhazia consumes most of 

the Enguri/Vardnili HPP cascade output, violating the 40/60 split agreement. The cheap 

electricity and the lack of control have encouraged cryptocurrency mining in Abkhazia, 

which increases consumption even further. 

¶ The poor state of distribution network and metering and requires significant investment 

in Abkhazia, as well as in the Svaneti region. Network problems and related payment 

discipline issues compromise the quality of supply and cause energy poverty, especially in 

winter periods. 

¶ There are physical risks related to the proximity of critical energy infrastructure (e.g., gas 

and oil pipelines, power transmission lines, etc.) to the territories occupied by Russia. 

¶ Introduction of smart technologies and automation of critical energy infrastructure 

increases the vulnerability and risks of cyber-attacks and reduces cybersecurity. 

¶ Global climate change causes the risks of increased and irregular demand while also 

having a negative impact on energy supply. Expected extreme weather conditions, 

increased temperatures, natural disasters, hydrology, and wind pattern changes, as well 

as potential restrictions on regional trade will need to be closely examined and taken into 

account in energy planning. 
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¶ Volatility in cryptocurrency prices causes drastic fluctuations in power consumption, 

complicating short- and long-term balancing of the power system. 

¶ Devaluation of the Georgian lari increases the price of electricity and natural gas, the main 

fuel used by TPPs. This may affect the affordability of energy by residential consumers and 

businesses as payments for imported energy are mainly carried out in hard currency. 

¶ Unsustainable use of fuel wood leads to deforestation, fuel deficiency, and energy poverty 

in some regions of Georgia. Energy poverty is also caused by poor thermal performance 

of residential dwellings in cities as well as in rural regions. 

¶ Energy inefficient buildings in the residential and public sectors increase heating and 

cooling energy demand. 

Much of the draft NECP specifies a road map with specific action items aimed at tackling and resolving 

these challenges. The action items/measures are structured by objectives and sectors (e.g., electricity 

production sector; gas sector; oil sector; coal). Action items for the electricity generation sector 

included: 

¶ Diversification of power plants according to the types of primary energy-generating product 

used (including wind, solar, hydropower, natural gas, etc.), to avoid major disruptions in 

electricity generation during periods of unavailability of primary energy-generating products 

(including hydropower) and dependency on imported energy carriers 

¶ Construction of new interconnectors with neighboring countries 

¶ Implementation of energy efficiency measures to reduce electricity demand/consumption, 

and import 

¶ Construction of two new high efficiency combined cycle TPPs by 2025 to close existing 

inefficient TPPs and to guarantee base power to the country and improve reliability 

¶ Creation of a favorable investment climate for investments in renewable and clean energy 

technologies 

¶ Rehabilitation and renovation of existing energy infrastructure and increase of their capacities 

¶ Upgrade to smart management tools, including supervisory control and data acquisition 

(SCADA) and wide area monitoring system (WAMS) systems 

¶ Development of smart metering technologies for demand-side management 

¶ Construction of regulating HPPs with water reservoirs 

¶ Construction of pumped-storage power plant to increase system flexibility and reliability and 

to facilitate greater integration of intermittent renewable energy sources and power batteries 

¶ Development of hydrogen production and storage technologies and others. 

The modeling accomplished for the SESA will allow progress toward several of these objectives and 

shows that others may be unnecessary. Specifically, it will not be necessary to construct combined 

cycle thermal plants, nor will it be necessary to work toward other action items, including actions 

aimed at improving the gas and coal sectors. It will also not be necessary to develop hydrogen 

production and storage technologies if that gas is intended for power generation. In addition, the 

generation capacity assumed and modeled for the SESA would allow exports under new the 

interconnectors that are a priority action item. 
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5.2 LƴǘŜǊƴŀǘƛƻƴŀƭ wŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ {ǘŀƴŘŀǊŘǎ 

5.2.1 LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǾŜƴǘƛƻƴǎ ŀƴŘ {ǘŀƴŘŀǊŘǎ 

A number of international laws and conventions have been ratified by Georgia. The following are 

potentially relevant for energy projects: 

¶ Convention on International Trade in Endangered Species of Wild Fauna and Flora (1973) 

¶ Vienna Convention for the Protection of the Ozone Layer (1985) 

¶ Convention on Access to Information, Public Participation in Decision Making and Access to 

Justice in Environmental Matters (1998). Georgia law complies with this Convention. 

¶ Convention on the Conservation of Migratory Species of Wild Animals (1979) 

¶ Agreement on the Conservation of Bats in Europe (EUROBATS) (2001) 

¶ Agreement on the Conservation of African-Eurasian Migratory Waterbirds (2001) 

¶ UN (Rio) Convention on Biological Diversity (1992) 

¶ Paris Convention on the Protection of the World Cultural and Natural Heritage (1972) 

¶ European Convention on the Protection of the Archaeological Heritage (1992). 

In addition, Georgia has ratified a number of core labor standards of the International Labor 

Organization, including the following:  

¶ Forced labor (C105) 

¶ Child Labor (C182) 

¶ Discrimination (C111) 

¶ Freedom of Association and the Right to Organize (C87) 

¶ Equal Remuneration (C100) 

¶ Minimum Age (C138). 

5.2.2 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ {ǘŀƴŘŀǊŘǎ ƻŦ LƴǘŜǊƴŀǘƛƻƴŀƭ CƛƴŀƴŎƛŀƭ Lƴǎǘƛǘǳǘƛƻƴǎ 

Many or most large energy projects in Georgia involve financing from international institutions, many 

of which have adopted their own environmental and social standards. Table 27 identifies the 

standards that the EU and many international financial institutions apply to projects for which they 

provide financing. The standards and guidelines established by each of these and other institutions 

are generally similar, and roughly similar to Georgian law, although there are variations in detailed 

requirements. 

Table 27. Environmental and social standards established by selected financial institutions 

Institution/Entity  Source of Primary requirements 

Asian Development Bank Safeguard Policy Statement, including Safeguard Requirements 1-4) 

Asian Infrastructure Investment 
Bank 

Environmental and Social Framework, including Environmental and 
Social Standards 1-3 

European Bank for Reconstruction 
and Development 

Environmental and Social Policy and E&S Requirements 1-10 
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Institution/Entity  Source of Primary requirements 

European Investment Bank Environmental and Social Standards 1-10  

Equator Principle Financial 
Institutions 

Equator Principles 1-10 

European Union Directive 2001/42/EC on the assessment of the effects of certain 
Ǉƭŀƴǎ ŀƴŘ ǇǊƻƎǊŀƳƳŜǎ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ όάǘƘŜ {9! 5ƛǊŜŎǘƛǾŜέύ 

International Development Finance 
Corporation 

Environmental and Social Policy and Procedures and IFC 
Environmental and Social Standards 1-10 

International Finance Corporation IFC Sustainability Framework, Performance Standards Social and 
Environmental Sustainability1-9  

KfW  Sustainability Guideline-- 

World Bank Environmental and Social Framework, Environmental and Social 
Standards 1-10 

 

5.3 DƻƻŘ LƴǘŜǊƴŀǘƛƻƴŀƭ LƴŘǳǎǘǊȅ tǊŀŎǘƛŎŜ 

Most international institutions require that projects implement best management practices, often 

ǘŜǊƳŜŘ άƎƻƻŘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƛƴŘǳǎǘǊȅ ǇǊŀŎǘƛŎŜέΣ ƻǊ DLLt, in order to avoid or reduce environmental and 

social impacts. The World Bank Group has promulgated a number of Environmental, Health, and 

Safety Guidelines (EHS Guidelines) that are widely considered GIIP. Among those applicable to various 

energy projects are: 

¶ General EHS Guidelines provides guidance for environmental controls during facility 

construction and operation (air and water emissions, hazardous materials management, 

noise, contaminated land, etc.) and occupational and community health and safety during 

operation. This guideline also covers the same topics for construction. 

¶ EHS Guidelines for Electric Power Transmission and Distribution (2007) 

¶ EHS Guidelines for Thermal Power (2008) 

¶ EHS Guidelines for Wind Energy (2015) 

¶ EHS Guidelines for Electric Power and Distribution (2008). 

In addition, the World Bank and most other institutions, including those in Table 27, have promulgated 

a variety of guidance manuals and good practice notes. Widely cited good practice notes and guidance 

include: 

¶ Asbestos: Occupational and Community Health (World Bank, 2009) 

¶ Non-Discrimination and Disability (World Bank, 2019) 

¶ Addressing Gender Based Violence in Investment Project Financing involving Major Civil 

Works (2018) 

¶ Gender (World Bank, 2019) explains how the World Bank Environmental and Social 

Framework supports the closure of gaps between men and women, girls, and boys, and 

ŜƴƘŀƴŎŜ ǿƻƳŜƴΩǎ ƭŜŀŘŜǊǎƘƛǇ ŀƴŘ ǾƻƛŎŜΦ 

¶ IFC Good Practice Note on Environmental, Health and Safety Approaches for Hydropower 

Projects (2018) 

¶ LC/κ9.w5 ²ƻǊƪŜǊǎΩ !ŎŎƻƳƳƻŘŀǘƛƻƴǎΥ tǊƻŎŜǎǎŜǎ ŀƴŘ {ǘŀƴŘŀǊŘǎ όнллфύ 
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¶ Many institutions have now promulgated guidance for preventing or controlling outbreaks of 

COVID-19 (and/or other diseases) at projects they finance and nearby communities, and 

Georgian authorities have also established requirements. 
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6. {¢!Y9Ih[59w 9bD!D9a9b¢ !b5 t¦.[L/ /hb{¦[¢!¢Lhb{ 

6.1 tǳǊǇƻǎŜ ƻŦ {ǘŀƪŜƘƻƭŘŜǊ 9ƴƎŀƎŜƳŜƴǘ 

Stakeholder engagement is an integral part of strategic decision-making in Georgia as well as in 

decisions about individual projects. The purpose of stakeholder consultation during preparation of the 

SESA is to ensure that the views, interests, and concerns of all interested parties are taken into account 

in the development of strategic assessments and before adoption or approval of strategic plans. 

6.2 {ǘŀƪŜƘƻƭŘŜǊ 9ƴƎŀƎŜƳŜƴǘ ŀƴŘ /ƻƴǎǳƭǘŀǘƛƻƴ tǊƻŎŜǎǎ 

An overview of the overall SESA stakeholder consultation process is presented in Table 28. As can be 

seen, it includes scoping, disclosure of the draft SESA and consultations with stakeholders, and 

development of the final SESA. The detailed process for the SESA is described in Chapter 2 

6.2.1 YŜȅ {ǘŀƪŜƘƻƭŘŜǊǎ ŦƻǊ {9{! 

At the time the SESA was first conceived in 2016 and 2017, stakeholders were identified based on their 

previous interest in Ministry of Energy (now MOESD) projects and through a series of scoping and 

other meetings. Technically, all persons and institutional entities in Georgia could potentially be 

affected by the energy development program that is ultimately developed and implemented by the 

MOESD, so they could be considered stakeholders for the SESA. In practice, only a subset of individuals 

and institutions would actually be interested in and in overall energy planning and decision-making 

and in expressing opinions and being involved in the SEA process. This may include individuals but 

primarily includes national and local government agencies as well as nongovernmental and civil 

society organizations with an interest in energy projects and programs. 

During the SESA scoping phase in 2016 and 2017, the Ministry of Energy identified stakeholders in 

consultation with the Ministry of Environment and Natural Resources Protection (now the Ministry of 

Environmental Protection and Agriculture). Key stakeholders identified to date are shown in Table 29. 

6.2.2 tǊŜǾƛƻǳǎ {ǘŀƪŜƘƻƭŘŜǊ 9ƴƎŀƎŜƳŜƴǘ ŀƴŘ /ƻƴǎǳƭǘŀǘƛƻƴǎ 

The stakeholder consultation process for the SESA began in January 2017 and has continued 

intermittently since that time. As noted earlier, a preliminary draft SESA was developed based on 

scenarios whose major differences were the rate of increase of energy demand. Now, MOESD has 

developed new scenarios based on modeling a mix of projects that could meet projected electricity 

demand from 2020 through 2040. The differences between the new scenarios are in the mix of fossil 

fuel and renewable generation technologies. Consultations that have been held to date were shown 

in Table 3 above. 

6.2.2.1 Comments and Opinions Regarding Energy Issues 

Most comments and opinions were expressed by such stakeholders as the Ministry of Energy (at the 

time ς now MOESD, which is the planning authority in this case), the GSE, and NGOs interested in the 

ŜƴŜǊƎȅ ǎŜŎǘƻǊ ƻŦ DŜƻǊƎƛŀΦ ¢ƘŜȅ ǊŜŎƻƎƴƛȊŜŘ ǘƘŀǘ ǎǘǊŀǘŜƎƛŎ ǇƭŀƴƴƛƴƎ ƘŀŘ ōŜŜƴ ŀ ǿŜŀƪ Ǉƻƛƴǘ ƛƴ DŜƻǊƎƛŀΩǎ 

energy sector management. The concern was expressed that the country has been developing 

hydropower projects on a case-by-case basis, focusing on the benefits and costs of each site in 

isolation, rather than in the context of an overall development framework. In the absence of a national 

energy strategy and strategic site allocation policy that serve as a long-term vision for the energy 
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sector, they found it difficult to verify why projects are needed from a national energy demand and 

supply point of view, why hydropower was selected as the source of energy, and how the locations of 

hydropower projects were being selected. It was recommended that the potential roles of solar, wind, 

and hydrothermal resources within the entire energy supply system should be evaluated, as well as 

ways for the practical application of the principles of energy efficiency. The development of such 

documents as a Spatial Development Plan of Georgia, and an Energy Development Strategy was 

recommended as a necessary step for developing an efficient energy sector and ensuring energy 

safety. 
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Table 28. Overview of the Stakeholder Engagement Process 

Steps Objectives 
Stakeholders 

involved 
Activities Main documents to be produced 

SCOPING 

 

Corresponds with the 
scoping phase of the 
SESA 

(See below for SESA 
scoping) 

 

- Identify regulatory 
authorities and other 
stakeholders who should be 
involved in the SESA process. 

- Notify stakeholders of the 
SESA process and give them 
the necessary procedural 
and substantive information 
to facilitate their input to the 
process 

- Engage stakeholders ς listen 
to them and record issues 
raised (concerns, comments 
and questions) 

All Stakeholder identification and 
analysis (desktop social scan) 

List of potential stakeholders  

Planning stakeholder consultation 
and disclosure 

SEP  

Notification of stakeholders of 
energy development process and 
SESA 

Background information 
document for stakeholders 

Engagement of stakeholders - Records of meetings. 
- Updated stakeholder 

database and issues 
record 

DISCLOSURE AND 

CONSULTATIONS 

SESA and energy program 
stakeholders 

 

- Provide relevant 
stakeholders with 
information on 
policy/program options and 
E&S considerations for each 

- Engage stakeholders ς listen 
to them and record 
additional issues raised 

- Acknowledge issues raised 
by stakeholders, tell them 
how MOESD responds 

-  National, regional, 
local authorities 

-  Regional and local 
authorities 

-  NGOs 

-  Other interested 
parties 

- Advertisements/ 
announcements of 

- Availability and meetings 
- Comment period 
- Meetings with stakeholders, 

as described in SEP 

- Advertisements and 
announcements 

- Records of meetings 
- Specific information-

sharing documents 
- Summary of comments 

and how they were 
addressed 

 

FINAL SESA Disclose final SESA and SEP All stakeholders that 
have shown an 
interest in the project 

Disclosure on website and offices Final SESA and SEP 
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Table 29. Key Stakeholders for Energy Development SESA 

Sector/Group Entity/Organization (present names are shown) 

Government of Georgia Ministry of Environmental Protection and Agriculture 

National Forestry Agency 

Agency of Protected Areas 

Ministry of Education, Science, and Youth 

Ministry of Culture and Sport 

Ministry of Internally Displaced Persons from the Occupied Territories, 
Labor, Health, and Social Affairs 

Ministry of Regional Development and Infrastructure 

Ministry of Finance 

Ministry of Justice 

Ministry of Internal Affairs 

National Agency for Cultural Heritage Preservation 

Geostat 

Companies JSC GSE 

ESCO 

EnergoTrans 

JSC Energo-Pro Georgia 

Georgian Oil and Gas Corporation 

JSC Telasi 

Companies involved in hydropower and other developments (e.g., Clean 
Energy, Adjaristqali LLC, Enka Renewables, K-Water, Nenskra Hydro, etc.) 

Funds Partnership Fund 

Co-Investment Fund 

Georgian Energy Development Fund 

International Financial 
Institutions 

Asian Development Bank 

European Bank for Reconstruction and Development 

European Investment Bank 

International Finance Corporation  

KfW 

World Bank 

European Union  European Commission Delegation to Georgia 

Private Sector Transelectica Limited 

Enguri 

JSC Nenskra Hydro 

AGL 

Dariali Energy 

Hydrolea LLC 

Urban Energy 

JSC Namakhvani HPP 

NGO and CSOs World Experience Georgia (WEG) 
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Sector/Group Entity/Organization (present names are shown) 

WWF Caucasus Programme Office 

NACRES - Biodiversity Conservation and Research 

The Energy Efficiency and Cleaner Production Centre 

IUCN South Caucasus Office 

Institute for Regional and Local Self-Governance Development 

CENN Caucasus Environmental NGO Network 

REC Caucasus ς Regional environmental center for Caucasus 

Green Alternative 

Transparency International-Georgia 

Affected regions and 
Municipalities 

Most or all 

Others with an interest No individuals identified outside of organizations 

 

6.2.2.2 Comments and Opinions Regarding Environmental and Social Issues 

The main points noted were again the need for strategic planning to define the optimal energy 

development scenarios from a sustainable development perspective and harmonization of spatial 

development plans in the energy sector, especially including the process of planning protected areas 

and other restriction zones. Apart from coordination gaps, the main weakness mentioned was the 

absence of clear criteria and methodology for assessing costs and benefits and making decisions 

regarding the preferred scenarios of spatial development and site selection for HPPs. 

Other key comments and recommendations included: 

¶ The need to evaluate the cumulative impacts of multiple projects. 
¶ An issue said to be common for all HPP projects was the need for ecological flows to be 

maintained downstream of dams and powerhouses. It was noted there is a need for 

practical guides and methodologies for such ecological flows to be used in the project 

impact assessment process rather than having such planning documents rely on general 

concepts, as has been case in the past. 

¶ Adoption of a watershed-based approach for managing water resources, including 

establishment of management structures for individual river basins and development of 

river basin management plans. A new water law that is being developed is expected to 

require basin management planning. 

¶ The need for geohazard risk evaluation in the earliest studies during hydropower project 

planning. Further, it was recommended that these studies should be conducted during 

the strategic planning of watershed management plans. 

6.2.3 5ƛǎŎƭƻǎǳǊŜ ŀƴŘ {ǘŀƪŜƘƻƭŘŜǊ /ƻƴǎǳƭǘŀǘƛƻƴ ƻƴ {9{! wŜǇƻǊǘ 

While SESA of Georgia Energy Development had been in progress, the Government of Georgia drafted 

the National Energy Policy and NECP. SESA of NECP is currently underway. Present report on SESA of 

Georgia Energy Development is intended to become an input to the SESA of NECP. Public disclosure 

and stakeholder consultation on this document will be undertaken by MOESD and recommendations 

on it will be issued by the Ministry of Environmental Protection and Agriculture and the Ministry of 

Internally Displaced Persons from Occupied Territories, Labor, Health, and Social Affairs as per Law of 

Georgia on the Environmental Impact Assessment Code of Georgia.     
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7. .!{9[Lb9 /I!w!/¢9wL{¢L/{ 

This chapter identifies the current state and characteristics of the environment and socioeconomic 

(E&S) conditions, known as the άbaselineέ. This baseline provides the basis for assessing and 

monitoring environmental and social effects. The baseline conditions are described according to a 

series of topics that are aspects of the environment and social conditions that could be affected by 

energy development scenarios. The topic areas include: 

¶ Climate and air quality 

¶ Surface water and groundwater 

¶ Geology and soils 

¶ Landscape and biodiversity 

¶ Community and socioeconomics 

¶ Cultural heritage. 

For each environmental and social topic, the various potential receptors are identified (as noted 

ǇǊŜǾƛƻǳǎƭȅΣ άǊŜŎŜǇǘƻǊǎέ ŦƻǊ ǘƘŜ {9{! ŀǊŜ ōǊƻŀŘ ŎŀǘŜƎƻǊƛŜǎ ƻŦ ǊŜŎŜǇǘƻǊǎ ǊŀǘƘŜǊ ǘƘŀƴ ƛƴŘƛǾƛŘǳŀƭ ǊŜŎŜǇǘƻǊǎΣ 

as is the case of project-specific assessments)Φ wŜŎŜǇǘƻǊ ǎŜƴǎƛǘƛǾƛǘƛŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜŎŜǇǘƻǊǎΩ ǾŀƭǳŜ 

and vulnerability of the E&S receptors, as described in Chapter 8. 

7.1 LƴŦƻǊƳŀǘƛƻƴ {ƻǳǊŎŜǎ 

A wide variety of sources were consulted to define the baseline. These included a combination of 

previous energy sector related E&S studies, publicly-available websites, documents and publications 

of official statistics have been used and cited. The majority of the baseline data and information came 

from the sources shown in Table 30. 

Table 30. Information Sources 

No. Source Note 

1 Draft Strategic Environmental and 
Social Assessment of Development 
Scenarios for the Electricity Sector of 
Georgia, Stucky, 2017-2019 

Primary source of baseline information  

2 Third National Environmental Action 
Programme of Georgia for 2017-2021 
(NEAP-3), published in 2018 by MEPA  

NEAP-3 is an important strategic level document, which is 
determined by Georgian legislation, as well as by international 
obligations. NEAP-3 reflects the coordinated actions of the 
stakeholder agencies (both state and the local self-
government bodies). It identifies the environmental priorities 
of Georgia, establishing at the same time, the strategic long-
term goals, targets and activities required to improve the 
environment over the next five years. NEAP-3 addresses 
actual problems related to environmental quality and human 
health in the context of Social-Economic Development 
{ǘǊŀǘŜƎȅ ƻŦ DŜƻǊƎƛŀ ΨDŜƻǊƎƛŀ нлнлΩ ŀƴŘ ōŜȅƻƴŘΦ  

3 National Report on the State of the 
Environment of Georgia, 2007-2009, 
developed by the Ministry of 
Environmental Protection of Georgia 
and approved in 2011.  

Summarizes all existing information on the state of the 
environment of Georgia for 2007-2009. The document 
describes the main directions of environmental policy of the 
country, presents information on the qualitative state of the 
environment, also presents information on the outcomes of 
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No. Source Note 

the environmental activities carried out within the frames of 
international relations, and gives the analysis of 
environmental impact of different economic sectors. 

4 Georgia: Country Environmental 
Analysis (CEA), The World Bank (2015) 

CEA is intended to the government, civil society, and 
development partners of Georgia in identifying and analyzing 
critical environmental constraints to sustainable growth and 
shared prosperity. The report provides recommendations for 
reversing environmental degradation that are multiscale in 
nature and involve cross-sectoral interventions. It covers the 
topics of ambient and indoor air quality, waste management, 
degraded agricultural land, forest and landscape 
management, and the effects of natural disasters, where 
dependence of poor people on natural resources and their 
vulnerability to degraded environment and health risks 
indicate the need of a stronger policy response. 

5 The website of the Ministry of 
Environmental Protection and 
Agriculture of Georgia  

¢ƘŜ aƛƴƛǎǘǊȅΩǎ ǿŜōǎƛǘŜ (https://mepa.gov.ge) was used to 
gather information about forests and land use, protected 
areas and species, biodiversity, and landscapes  

6 UNESCO World Heritage List 
 

Maps of UNESCO World Heritage sites 

7 DŜƻǊƎƛŀΩǎ ¢ƘƛǊŘ bŀǘƛƻƴŀƭ 
Communication to the UNFCCC, 2015 

Identify current and future trends in climate change, climate 
change impacts, adaptation strategies, and mitigation 
measures.  

8 Geographic atlas of Georgia Various geolocated attributes 

9 National Report on state of the 
environment of Georgia 2014-2017 

Current status of environment important for the power sector 
development  

10 Other EIAs prepared for energy 
projects 

Baseline information from EIAs prepared for various projects 
(e.g., Nenskra, Namakhvani, Oni Cascade, Shuakhevi HPP, 
Kartli Wind farm, etc.)  

 

7.2 DL{ 5ŀǘŀōŀǎŜ 

A GIS database developed for a preliminary draft SESA produced by Stucky (2019) was further 

supplemented and integrated into the current SESA report. The GIS database includes information on 

ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǊŜƎƛƻƴŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ όŎƭƛƳŀǘŜΣ ŀƛǊ ǉǳality, geology, geomorphology, soil cover and 

land use, flora and fauna, water resources and stream network, protection areas and socioeconomic 

conditions (cultural heritage sites, population distribution and others). The database also includes data 

on electricity transmission (electrical grid system), layers showing potential for wind and solar 

ǊŜǎƻǳǊŎŜǎ ŘŜǾŜƭƻǇƳŜƴǘΣ ŎƻǳƴǘǊȅΩǎ ǊƻŀŘ ƴŜǘǿƻǊƪΣ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǎŜǘǘƭŜƳŜƴǘǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ǎƛȊŜǎ ŀƴŘ 

others. 

https://mepa.gov.ge/
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7.3 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ .ŀǎŜƭƛƴŜ 

7.3.1 /ƭƛƳŀǘŜ ŀƴŘ !ƛǊ vǳŀƭƛǘȅ 

7.3.1.1 Climate and Meteorology 

Climate zones of Georgia are shown in Figure 19 and Figure 20, which show zones under different 

classification systems. The western part of the country is predominantly characterized by subtropical 

climate transiting from the oceanic climate to the humid subtropical, medium and dry subtropical 

eastwards. South Georgia is characterized by temperate continental climate. The central part becomes 

warm continental, and the easternmost part is humid subtropical. 

Figure 19. Climate zones of Georgia (1) 

 

Figure 20. Climate zones of Georgia (2) 

 

Georgia is located between the Black and Caspian Seas, south to the Greater Caucasian Range. The 

Likhi Range crosses the country territory in the middle, from north to south, almost meridionally. The 
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range divides Georgia in two regions (Eastern and Western) and forms two distinguished climate 

zones. However, due its complex and diverse terrain, almost all climate zones except savanna and 

tropical forests are present in Georgia. According to the existing literature sources, 20 different 

climate zone are encountered in the country. 

The Greater Caucasian Range shields Georgia from intrusion of cold air masses from the north. At the 

same time the country is influenced by warm and moist air blowing from the Black Sea. This influence 

is softened toward Eastern Georgia by the natural barrier of the Likhi Range. Since humid air masses 

predominantly transfer from west to east, orographic lifting makes excessive moisture precipitate on 

the western slopes of the mountains. Due to this, the western Georgia has a humid subtropical, marine 

climate. The climate conditions in the eastern part of the country range from moderately humid to 

dry subtropical type. 

Western Georgia. This region is located in humid subtropical zone. Due to lower latitudes and the 

position of the sun, this area receives abundant solar radiation. The climate here is influenced by 

humid winds blown from the Black Sea. Therefore, relative humidity of the subtropics and warmer 

climate is prevalent in the areas closer to the Black Sea. The characteristic feature of the climate here 

is altitudinal zoning. 

The average annual temperature at lower altitudes varies between 9-14°C. At higher altitudes (above 

2500 masl) average temperatures are between 2°ς10°C. At elevations about 700-800 masl, the mean 

temperatures are 1-2°C in January; in high mountainous regions mean temperature drops up to -15°C. 

The absolute minimum temperature can be as low as -25°C. In July-August (the hottest months of the 

year) the average temperature ranges between 6-22°C, with absolute maximum reaching 42°C. 

Western Georgia is characterized by a considerable amount of precipitation (with highest levels in 

Adjara). Precipitation mostly occurs in spring and summer. The precipitation levels range from 1800 

to 3500 mm. In Svaneti and Racha-Lechkhumi precipitation levels are lower and amount to 900-1200 

mm. Cloudy days are frequent and humidity is high in this part of the country. Snowfall in lowland is 

not usual and snow lingers only a few days. In mountainous areas the snowfall can be very intensive 

and can generate snow accumulation up to 3-4 meters, however this occurs only in specific zones with 

high humidity and high altitude. 

Eastern Georgia. In Eastern Georgia, the climate changes from subtropical to moderate and arid. 

Altitudinal zoning of the climate is characteristic to this part of the country as well. Winters are 

relatively warm and summers are hot here. The average annual temperatures at lower altitudes are 

8-10°C while at higher altitudes (3500 masl) average temperature is -6°C. During the coldest months 

(January and February) temperature can drop to -3 to -15°C. During the hottest period (July-August) 

mean temperature is up to 18°C, with maximum temperature of 40°C. 

In Eastern Georgia, precipitation levels decrease with increasing distance from the Black Sea. At higher 

altitudes the precipitation levels are twice the levels recorded in lowlands plains and foothills. 

Precipitation varies between 800 and 1800mm. Cloudiness is moderate (50-60 percent) with annual 

relative humidity amounting to 60-75 percent. 

There is no permanent snow cover observed at altitudes lower than 400-500 masl. At altitudes ranging 

from 80 to 1500 masl, snow cover is present on the ground for a period of 60 to 130 days, while at 

higher elevations it can last longer, up to 190 days per year. The height of snow cover at altitudes 800 

to 1000 masl ranges from 0.1 to 1.5 m with thicker covers observed in the high mountains. The winds 

mostly blow along the valleys; west winds are more prevalent at higher altitudes. 
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Southern Georgia. The region of Javakheti volcanic plateau (a volcanic plateau within the Caucasus 

Mountains that covers the Samtskhe-Javakheti region of Georgia, along the border with Turkey and 

Armenia) and sub-portions of adjacent slopes, located at elevations ranging between 1,500-2,000 

masl, are characterized by dry subtropical climate, although the Javakheti Highlands is more 

continental. January temperatures range from -3 to -11 °C, with colder temperatures at higher 

elevations, while summer temperatures typically range from 16-21°C. Annual precipitation is 500-

700mm. 

7.3.1.2 Air Quality 

!ƛǊ Ǉƻƭƭǳǘƛƻƴ ƛǎ ŀ ŎƻƳƳƻƴ ƛǎǎǳŜ ƛƴ DŜƻǊƎƛŀΩǎ ƳŀƧƻǊ ŎƛǘƛŜǎΦ aŀƧƻǊ Ǉƻƭƭǳǘŀƴǘǎ ƛƴŎƭǳde particulate matter, 

sulfur dioxide (SO2), and oxides of nitrogen (NOx). These pollutants generally come from the 

transportation sectors, manufacturing, power generation and mining (Figure 21). Air pollution is a 

serious issue for all urban centers but especially for the large cities like Tbilisi, Rustavi, and Kutaisi. The 

main sources of pollution are traffic followed by industrial sources (metallurgical, chemical, and 

construction). 

Figure 21. Contributions of economic sectors to air emissions, 2017 

(Source: MEPA) 

Regular country-scale monitoring of ambient air quality is performed by the Ministry of Environmental 

Protection and Agriculture (the National Environmental Agency). Currently monitoring is conducted in 

six cities: Tbilisi, Rustavi, Zestafoni, Kutaisi, Chiatura and Batumi. Until 2016, the country-scale ambient 

air quality monitoring network was limited to one automatic and seven manual monitoring stations 

and, therefore, did not provide sufficient information on air quality. In 2016, three manual stations 

were replaced by automatic stations in Tbilisi and two additional automatic stations were installed in 

Batumi and Chiatura. Hence, there are currently six automatic and four manual monitoring stations 

operational in Georgia today. In addition, there is one country background monitoring station in 

Abastumani. 

Ambient air quality can be categorized as good with the exceptions of big cities, where urban 

development and human activity cause significant pollution exceeding the national air quality limits. 

Overall, the presence of heavy metals in the air is low across majority of cities, although the levels of 

manganese in Zestafoni city are significant. This is caused by industry, since a major plant for ferro-

manganese alloys is located there. 

Most cities are within national limits for NOx and other pollutants except Tbilisi, where the primary 

source of NOx is considered to be vehicular traffic. In general, the energy sector has low to moderate 
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inputs into atmospheric pollution, primarily because most energy-generating facilities in-country are 

based on hydro resources. TPPs contribute to point source atmospheric emissions in the southeast 

part of the country near Gardabani city. The relative contributions of transport, industry, energy and 

agriculture sectors to total atmospheric emissions of harmful substances over the country are shown 

in Figure 21. This figure shows that energy contributes nearly half of particulate emissions and 

significant amounts of SOx and CO as well. These are thought to be related mostly to the usage of 

`firewood in the countryside rather than to electricity generation. 

7.3.1.3 Climate Change 

Climate change impact has already observed in Georgia. The frequent natural disasters caused or 

intensified by climate change phenomena in the country are landslides, mudflows, floods, flash floods, 

droughts, forest fires, avalanches, and strong winds. They resulted in substantial economic losses for 

Georgia including damages of arable land, infrastructure, ŀƴŘ ǘƘǊŜŀǘ ǘƻ ǇŜƻǇƭŜΩǎ ƭƛǾŜǎΦ The frequency 

of natural disasters is seen to have increased in the recent past, and this increase is considered a 

consequence of the effects of global climate change as well as human activities, such as deforestation, 

overgrazing of pastures, etc.15 

Current climate changes in Georgia were evaluated based on the observation data from 33 stations of 

the state hydro-meteorological network; the evaluation of changes was completed for three periods, 

including the period of 1961- 2010, and forecast scenarios for the periods of 2021- 2050 and 2071- 

2100. The forecasts were made by application of the Regional Climate Model (RegCM4). The following 

seasonal and annual values climatic parameters were evaluated by RecCV4: air temperature, 

precipitation, average wind speed, relative humidity, extreme indices of temperature and 

ǇǊŜŎƛǇƛǘŀǘƛƻƴΦ {ǳƳƳŀǊƛŜǎ ƻŦ ǘƘŜ ƳƻŘŜƭƛƴƎ ƻǳǘŎƻƳŜǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ōŜƭƻǿ ό{ǘǳŎƪȅΩǎ {9{!Σ нлмфύΦ 

Average annual wind velocity over nearly all of Georgia has decreased significantly over the past 30 

years, with the greatest reduction was observed at Mta-Sabueti and Poti. For the period of 2020-2100, 

it is predicted an overall decrease in wind velocity across Georgia, except a few places (e.g., Akhmeta, 

Kutaisi, Batumi and Goderdzi) where growth is forecast. 

Climate change is expected to affect not only wind but also temperature and precipitation, as well as 

increasing extreme climate events. Temperature and precipitation changes will affect river runoff, 

which in turn will affect generation of power by HPPs, either the current generation or future projects 

that are built to replace current and planned facilities. Effects would occur in all rivers fed by Caucasus 

glaciers, and would be especially prevalent in the Enguri River basin, which has over 63 percent of 

DŜƻǊƎƛŀΩǎ ƎƭŀŎƛŀƭ ŎƻǾŜǊΦ DŜƴŜǊŀƭ ǘǊŜƴŘǎ ƛƴ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀǎ ǘƘŀǘ Ŏŀƴ ƻŎŎǳǊ ƛƴ ŦǳǘǳǊŜ ȅŜŀǊǎ ǿƻǳƭŘ 

include: 

¶ Temperatures are predicted to increase by an average of about 4̄ C increase, which would 

continue and even accelerate the reduction in the areas covered by glaciers, which in turn 

would result increase overall glacial melting, primarily by starting to melt earlier in spring and 

continuing later in autumn. 

¶ A decrease in precipitation is predicted across Georgia by 2100. In summer months, this would 

have at least a minor effect on hydrology, although the principal source of runoff in summer 

is currently from glacial meltwater. Precipitation decreases in winter, in part due to shorter 

                                                           
15  DŜƻǊƎƛŀΩǎ {ŜŎƻƴŘ .ƛŜƴƴƛŀƭ weport for UNFCCC, 2019. 
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winters, would not affect river flows in the short term since most precipitation in winter is in 

the form of snow. However, over the longer-term, this would exacerbate glacier reduction 

since not only will glaciers be shrinking due to increased melting, but less would be added. 

¶ Increased glacier melting will increase river flows in spring, summer, and fall until the glaciers 

have receded. As glaciers shrink past a certain size, the amount of runoff from meltwater will 

decrease and finally end if glaciers are completely melted, which is expected to occur in the 

mid-22nd century if current trends continue. During the period of glacial melting, increased 

flows will increase sediment transport during high flows in spring and summer. 

¶ Climate change is also increasing the frequency and intensity of extreme events, including 

periods of intense heat, storms, periods of sudden cold weather, and periods with unusually 

high precipitation. These types of events could result in increased frequency of debris flow or 

mid flow events in the catchment area and result in increased sediment inflow into lakes and 

reservoirs and increase the transport of floating debris. 

Georgia is actively involved in international endeavors to mitigate climate change. In 2015, country 

ǇǊŜǎŜƴǘŜŘ ƛǘǎ άLƴǘŜƴŘŜŘ bŀǘƛƻƴŀƭƭȅ 5ŜǘŜǊƳƛƴŜŘ /ƻƴǘǊƛōǳǘƛƻƴέ ŘƻŎǳƳŜƴǘ ǘƻ ǘƘŜ ¦ƴƛǘŜŘ bŀǘƛƻƴǎ 

Framework Convention on Climate Change secretariat and voluntarily assumed the obligation to 

reduce GHG emissions by 15 percent, with an additional 10 percent under certain conditions, 

compared to the BAU scenario. After the ratification of the Paris Agreement (2017), the country 

announced that it would present a more ambitious NDC by 2020. 

7.3.1.4 Wind resources 

Wind resources of Georgia have been investigated over a long period. The wind pattern over Georgia 

is driven by the landscape specifics. Air mases predominantly move in an eastern direction from the 

Black Sea coast. The variation of surface temperatures in different areas across the country initiate 

strong air streams of thermal circulation in the atmosphere; as a result, the wind regime over the 

country is complex. In western Georgia, especially on the Kolkheti lowland, during the warm season 

(April ς September) the wind regime is mainly controlled by humid air masses. The wind streams reach 

inland up to 150km from the Black Sea. 

In general, the wind regime is controlled by two factors: the terrain and the season of the year. 

Maximum wind speeds are typically observed during winter and lower velocities in summer. The 

average wind speed ranges from 0.6m/sec in Abastumani up to 9.2m/sec at Mount Sabueti located 

close to the Lichi ridge separating west and east parts of Georgia. The strongest winds are observed 

over the Likhi ridge and in the Rioni River valley in the west part of Georgia. In the eastern part, the 

highest wind velocities are observed in the middle part of Kartli valley near the city of Gori. The 

average wind speeds in the medium- and high-mountain zones are in the range of 5-9m/sec. The 

lowest wind speeds are observed in the deep valleys of the Caucasus ridge and mountainous zone of 

southern Georgia. Low wind velocities are also observed in the lower zone of Kvemo Kartli and Kakheti 

plains. 

So-ŎŀƭƭŜŘ άoperationalέ wind speeds (i.e., >3m/sec) are wind velocities that ensure effective operation 

of wind farms on automatic regimes. The maximum annual duration of the άoperationalέ winds has 

been estimated to be: 

¶ 3400-4900 hours per year/annum in high mountains (Mount Kazbegi, Mamisoni Pass, Mount 

Sabueti) 
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¶ the 3400-3900 hours per annum on Javakheti Plateau (topographically above 2000m above 

mean sea level [masl), Kutaisi and Batumi 

¶ 2500-3400 hours per year on the Samgori Plain. 

The Global Wind Atlas developed by the Danish Technical University (DTU) in partnership with the 

World Bank Group shows the wind speed and power density at different levels over the target area. 

Figure 22, taken from the Global Wind Atlas, shows mean wind speeds across Georgia at an elevation 

of 100 meters above the ground surface. The most promising area is in central Georgia, with maximum 

wind power potential along the horizontal line from west to east between the Main Caucasus and 

Lesser Caucasus ridges. A second important area is located in southern Georgia over the Javakheti 

Plateau. The development of wind resources is likely to be centered in these areas, especially areas 

near Mount Sabueti in central Georgia. 

Annex 2 presents a high-level geospatial analysis of the suitability for power generation from wind 

using various climate databases, climate models, satellite data, and other sources. The analysis 

calculaǘŜŘ ǘƘŜ άŎŀǇŀŎƛǘȅ ŦŀŎǘƻǊέ ŦƻǊ ƭƻŎŀǘƛƻƴǎΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƛƳŜ ǘƘŀǘ ǿƛƴŘ ƛǎ ǎǳŦŦƛŎƛŜƴǘ 

to generate electricity. In general, capacity factors above 30 percent may be economical, and factors  

Figure 22. Mean wind speed at 100 meters 

(Source: Global Wind Atlas at https://globalwindatlas.info) 

between 30 and 52 percent are considered favorable for wind power generation. (There are potential 

sites with average annual capacity factors of above 52 percent, but these were excluded from the 

analysis considering that those are typically located in relatively high mountainous areas and project 

development would pose considerable logistical challenges. Some of those sites with very high wind 

resource potential could also be developed if more detailed site-specific assessments are conducted.) 
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No resources with average annual capacity factors below 30 percent were included in the analysis 

because those were deemed economically unattractive. 

The most favorable areas were found to be in four regions, Shida Kartli, Imereti, Mtskheta- Mtianeti, 

and Samtskhe- Javakheti. The areas of these regions that with favorable capacity factors between 30 

and 52 percent are shown in Table 31. 

Table 31. Regions and areas with wind resources favorable for power generation (km2) 

Wind Resource 
Potential 

Capacity Factor 
Shida 
Kartli 

Imereti 
Mtskheta

- 
Mtianeti  

Samtskhe- 
Javakheti  

Total 

Low 30-38% 559 1,700 608 872 3,739 

Medium 38-44% 510 911 301 390 2,112 

High 44-52% 898 684 288 250 2,120 

 Total 1,967 3,295 1,197 1,512 7,971 

 

Based on this analysis, and the assumption that the average land requirement would be 0.25km2 per 

megawatt of generation capacity, the theoretical maximum generation capacity would be 13,180MW 

in Imereti, 7,868MW in Shida Kartli, 6,048 in Samtskhe-Javakheti, and 4,788MW in Mtskheta-Mtianeti, 

for a grand total of 31,884MW.16 

7.3.1.5 Solar Radiation 

Information regarding solar radiation in Georgia is based on long-term monitoring data generated 
during the 20th century. More recent information on solar potential is based on international 

sources and information gained using remote sensing techniques. Available information suggests 
that Georgia has overall relatively good solar energy potential in comparison to many other 
countries, including to European countries. Long-term monitoring data show annual solar 
radiation of more than 2000 hours per year is recorded for most of Georgia. As shown in  

Figure 23, a map produced by solar GIS for the World Bank illustrate that the potential for solar 

photovoltaic power development is highest in the south, central, and eastern parts of the country. 

A high-level geospatial analysis (presented in Annex 2) assessed the technically plausible and 

economically prospective solar PV generation potential for solar sites in the four regions with the 

highest potential. These sites were screened to estimate the available total territory for all locations 

with annual photovoltaic output rates ranging from 1,300kWh to 1,583kWh (the highest observed in 

Georgia) per 1 kWp (DC) of installed solar PV capacity. Samtskhe-Javakheti, Shida Kartli, Kvemo Kartli, 

and Kakheti were the regions determined to have the highest technical potential for solar PV 

generation. Based on an assumption that solar facilities would occupy 0.02km2 per megawatt of  

 

 

 

                                                           
16  ¢ƘŜ ŀƴŀƭȅǎƛǎ ƛƴ !ƴƴŜȄ н ŀǎǎǳƳŜŘ ǘƘŀǘ ƻƴƭȅ мр ǇŜǊŎŜƴǘ ƻŦ ŀ ǊŜƎƛƻƴΩǎ ǘƻǘŀƭ ƭŀƴŘ ŀǊŜŀ ǿƻǳƭŘ ōŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ ŘŜǾŜƭƻǇƳŜƴǘΣ 

which resulted in reduced numbers for land area and for maximum generation capacity. All assumptions are described in 
Annex 2.  
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Figure 23. Potential solar photovoltaic power production potential 

(Source: Global Solar Atlas at https://globalsolaratlas.info) 

installed capacity, developing the theoretical maximum solar PV generation capacity would require 

the land areas shown Table 32. 

Table 32. Areas most favorable for solar photovoltaic power generation 

PVOUT 
(kWh/kWp) 

Area (km2) 

Samtskhe- 
Javakheti  

Shida Kartli  
Kvemo 
Kartli  

Kakheti  Totals 

1300-1399 3,572 15 83 5,016 8,686 

1400-1499 1,670 1,322 29 5,920 8.941 

1500-1583 316 0 0 0 316 

Totals 5,558 1,336 112 10,936 17.943 

 

7.3.2 {ǳǊŦŀŎŜ ²ŀǘŜǊ ŀƴŘ DǊƻǳƴŘǿŀǘŜǊ 

{ǳǊŦŀŎŜ ŀƴŘ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ŀǊŜ ǘǿƻ ƻŦ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ƻŦ DŜƻǊƎƛŀΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎΦ 

High precipitation levels and mountainous relief result in an abundance of surface flow and availability 
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of large reserves for hydropower development. There are more than 26,000 rivers in Georgia, with a 

total length 59,800km. The total runoff on the territory of Georgia is approximately 65 km3/year. The 

total hydropower potential of all surface water courses in Georgia is estimated to be about 26GW, 

which equals to about 229TWh if expressed in generated electricity (Watts per hour). The 

economically feasible potential is evaluated to be within a range of 45 to 50TWh. 

Hydrologic resources are distributed irregularly across the country:72 percent of resources are located 

in the west, while 28 percent is located in the eastern part (Figure 24). On average, the rated energy 

production is about 2GWh/km2. 

Figure 24. Regional distribution of water resources and the characteristics of main rivers 

The largest in-country surface water resources are concentrated in the northwestern and central parts 

of the country in the basins of Enguri, Nenskra, Rioni, Tskhenistskali and Kura rivers, the main rivers 

of Georgia; although there are other smaller rivers that show moderate to high hydropower potential. 

Another area with high potential for hydropower resource development is situated in the western 

parts of the country, namely the basins of Kodori, Bzi and Kelasuri rivers. All in all, about 60 percent of 

all hydropower potential is concentrated in 30 rivers basins across the country. Approximately 34 

ǇŜǊŎŜƴǘ ƻŦ ŀƭƭ ƘȅŘǊƻǇƻǿŜǊ ǇƻǘŜƴǘƛŀƭ ƛǎ ŎƻƴŎŜƴǘǊŀǘŜŘ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǎix largest river basins: Enguri, 

Rioni, Mtkvari, Alazani, Nenskra and Tskhenistskali rivers ( and Figure 26). 

7.3.2.1 Rioni River Catchment Area 

The Rioni RƛǾŜǊ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ƭŀǊƎŜǎǘ ǿŀǘŜǊŎƻǳǊǎŜǎ ƛƴ ²Ŝǎǘ DŜƻǊƎƛŀΦ ¢ƘŜ ǊƛǾŜǊΩǎ ƘŜŀŘǿŀǘŜǊǎ ŀǊŜ ƭƻŎŀǘŜŘ 

on the southern slope of Main Caucasus Ridge glacier at 3,785masl in Pasi mountainous area. It 

discharges into the Black Sea near the city of Poti. The Rioni River basin occupies nearly half of the 

territory of West Georgia; the total area of the Rioni basin is 13,400 km2. The largest part of the basin 

(68 percent is located on the southern slope of the Main Caucasus ridge; 13 percent of the basin lies 

on the northern slope of Adjara-Imereti ridge and 19 percent is located on the Kolkehti Plain. The 

widest part of the Rioni River basin is about 130km, while the average width is approximately 70km. 
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Figure 25. Primary watersheds of Georgia 
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Figure 26 Average annual inflows by river basin 
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The Rioni River basin is rich in forest resources, especially in the headwaters. Almost all types of forest 

in Georgia are present within the Rioni watershed area. Protected areas of the basin include the 

Borjomi-Kharagauli National Park, the Ajameti Managed Reserve suppression and Imereti caves of 

Sataphlia National Reserve, the Katsoburi Managed Reserve and Kolkheti National Park, located in the 

Samegrelo-ZemoSvaneti region. 

¢ƘŜ wƛƻƴƛΩǎ ǊƛǾŜǊ ƭŜƴƎǘƘ ƛǎ онтƪƳΤ ŀǾŜǊŀƎŜ ǎǘǊŜŀƳ ƎǊŀŘƛŜƴǘ is 7,2 percent, and the mean elevation of 

ǘƘŜ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀ ƛǎ млупƳŀǎƭΦ ¢ƘŜ ǊƛǾŜǊΩǎ ŦƭƻƻŘƛƴƎ ǎŜŀǎƻƴ ƛǎ ƭŀǘŜ ǎǇǊƛƴƎ-early summer, with 

occasional flooding occurring in August. The minimum water levels are observed in during December-

February period. 

There are approximately 398 tributaries with a total approximate length of 1254 km that drain water 

to the Rioni River. The main tributaries are: Djedjora River (length 50km), Kvirila River (length 140km), 

Khanistskali River (length 57km), Tskhenistkali River (length 176km), Nogela River (length 59km), 

Tekhuri River (length 101 km), and Tsivi River (length 60 km). The lengths of eight other tributaries, 

(Sakao, Lukhunistkali, Ladjanuri, Koristkali, Sulori, Kumuri, Gubistkali, Khevistkali rivers) range from 25 

to 50km; and there are about 15 even smaller streams with lengths ranging within 10 to 25km. Other 

tributaries (an estimated 355 streams) are less than 10km long. 

7.3.2.2 Enguri River Catchment Area 

The Enguri River originates in the Svaneti territory, located on the southern slope of the Caucasus 

main watershed ridge. The middle and the upper parts of the basin are surrounded by Kodori (Svaneti-

Abkhazeti) range on the west side, by Samegrelo and Lechkhumi range on the southern side and by 

the Caucasus main watershed range on the North side. 

The headwaters of the Enguri River are located at 2520 masl include two rivers outflowing from 

glaciers on the mountains Shkhara (5058m) and Nuamkuani (4278m). The river flows 213km and 

discharges to the Black Sea near Anaklia village. The mean stream gradient is 11.8 percent. The total 

area of the Enguri basin is 4060km2, while the average elevation of the basin is 1840masl. 

The rivers of the basin are fed by glaciers, snowmelt, rain, and groundwater. The water regime of the 

river is characterized by floods in the warm period of the year and non-stable low-water period in the 

cold period of the year. In the warm period of the year when snow and glaciers intensely melt, their 

flows represent 80-82 percent of the total annual flow while only 7-8 percent of the annual discharge 

occurs during the cold period of the year. 

Due to the highly fragmented landscape and abundant precipitation on the basin area, there are about 

242 tributaries with a total length of 872km. The most important tributaries are the rivers Odishachala, 

Mulkhura, Dolra, Nakra, Nenskra, Tkheishi, Larakvakva, Magana, Chkhoushi, and Jumi. 

7.3.2.3 Adjaristskali and Other Rivers in Adjara Region 

The Adjaristskali River catchment area is located in Adjara region in the southwestern part of Georgia. 

The main rivers in the Adjara catchment area are the Kintrishi, Chakvistkali, Ajaristskali, Skhalta, 

Chirukistskali, Achkva, Chorokhi and Machakhela. These rivers originate from the southern slope of 

Adjara-Imereti ridge and northern slopes of Shavsheti ridge. The hydrologic regime is characterized by 

spring floods, autumn freshets, and summer and winter periods of unstable low water. 
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7.3.2.4 Mtkvari River Catchment Area 

The Mtkvari (Kura) River is one of the largest watercourses in South Caucasus. The river originates 

from a group of springs situated on the Northeastern slope of Kizil-Gyadik Mountain (2720 masl). The 

length of the river is 1,515 km and the total area of the basin is 219,000 km2. The basin is 

transboundary - the headwaters are located in Turkey, while the lower part (188,000 km2) is in 

Azerbaijan. 

The length of the river on Georgian territory is about 513 km; the total area of the catchment within 

Georgia is 46,240 km2. The hydrographic network at this section includes about 12,200 rivers with a 

total length of 35,465 km. 

Hydrological regime of the rivers located within the Mktvari river basin has similar features to other 

rivers present in Georgia. Thus, the maximum runoff is observed during spring months (March-May). 

Low flows (baseflow) are characteristic to autumn and winter periods. 

The rivers of the basin are fed with glaciers, snow, rain, and groundwater. Spring (March-May) is the 

period providing 47-58 percent of annual runoff. The main reasons for spring floods are snow and 

glacier melting and also continuous rainfall. Summer represents low-water period, providing 22-27 

percent of annual flow. The remaining runoff is provided in autumn (11-14 percent) and winter (10-

13 percent). 

The main tributaries of the Mtkvari River in Georgia are the rivers Poskhov (length 64 km), Big Liakhvi 

(length 98 km), Tedzami (length 51 km), Ksani (length 84 km), Aragvi (length 66 km), Algeti (length 108 

km), Ktsia-Khrami (length 201 km). The 29 tributaries have lengths from 10 to 25 km, and 13 tributaries 

from 25 to 50 km. 

7.3.2.5 Tergi River Catchment Area 

The Tergi River represents one of the major rivers of North Caucasus and belongs to the Caspian Sea 

basin. The river originates on the territory of Georgia, at about 3200 m elevation from the glacier 

located on the Northeastern slope of the Zilgakhokhi Mountain (3856.8 m elevation) on the Mtiuleti 

ridge. The river crosses the Georgia-Russian Federation border, passes North Ossetia, Chechnya, 

Ingushetia and Daghestani and empties into the Caspian Sea on the northwestern coast. 

The river is 634 km long; with 71km located in Georgia and the remainder in the Russian Federation. 

The total area of the basin within Georgia is 983km2 and the average elevation of the catchment is 

2840m. The main inflows on the territory of Georgia are the rivers Suantisidoni (2180m elevation), 

Desiskomidoni (2170m), Maisidoni (1995m), Baidara (1950m), Snostskali (1745 m), Chkheri (1720m), 

and Qistura (1310m). 

The important feeding sources of the river are glaciers and snow in the high-mountainous zone. The 

summer flood is large and long-lasting. In the mountainous and high-mountainous zones (above 1500 

masl) 30-45 percent of the river inflow originates from glaciers. 

The largest inflow in the Tergi River catchment occurs during the summer (May-August) flood, which 

equals to 60-65 percent of the annual inflow. In winter-autumn the inflow is up to 30 percent of the 

annual total, and in spring inflow is 8-10 percent of the annual inflow. In the high-mountainous zone 

(above 2800 masl) the summer flood usually begins in early May, but can occur from mid-April to the 

end of May. At lower elevations the flood occurs at the end of March or in the beginning of April, when 
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snow accumulated in the lower mountain zone is being melted. Summer floods are of higher level 

than the autumn-winter floods. 

7.3.2.6 Alazani River Catchment Area 

The Alazani River, the second largest river in the eastern part of Georgia, originates by connection of 

mountain rivers Tsiplovaniskhevi and Samkuristskali on the southern slope of Main Caucasus ridge at 

elevation 825m, close to village Khadori and flowing into the Mingechaur reservoir. The length of the 

river is 351km with an average fall of 745m, and catchment area of 11,800 km2. 

The Alazani River is characterized by flows in spring, flooding in summer-autumn and low flows in 

winter. The rivers of the basin are fed with snow, rain, and groundwater. During spring and summer, 

the river provides 65-72 percent of the annual flow (35-40 percent in spring and 30-32 percent in 

summer). During autumn, 20-23 percent of annual flow is provided, however, in some years seasonal 

floods cause flows higher than in spring. The lowest flow is provided during winter (December-

February) corresponding to only 8-18 percent of annual flow. 

There are known to be 1803 tributaries with a total length of 6851km. A total of 1701 rivers are less 

than 10km long (total length 4063km), 64 rivers are 10-25 km long, 33 rivers are 25-50km, three rivers 

are 50-100km, and two are longer than100km, although the rivers longer than 50km are not located 

in Georgia. The most important tributaries are the rivers Ilto, Stori, Turdo, Lopota, Chelti, Kisiskhevi, 

Duridji, Chermiskhevi, Bursa, Papriskhevi, Avanniskhevi, Kabala. 

7.3.2.7 Surface Water Quality and Monitoring 

In Georgia, water resources are managed based on administrative boundaries. The national water 

policies are defined by numerous legislative acts and water-related responsibilities are scattered 

among various state institutions. 

The total actual water resource from rivers and renewable groundwater resources is estimated at 61.5 

billion m3 per year, and about percent of that was abstracted in 2008 for use in irrigation (2/3) and 

drinking water (1/3). 

Currently, the estimation of water quality is based on maximum admissible concentrations established 

with sanitary norms adopted by the Ministry of Health, Labour and Social Affairs of Georgia. Based on 

recent monitoring on basic physic-chemical parameters, the water quality of the Enguri River is 

considered to be good, with concentrations of ammonium, nitrate and nitrite nitrogen, phosphates, 

sulfates, chlorides, iron, zinc, copper, lead, manganese, calcium and magnesium lower than maximum 

permissible concentrations. However, in some tributaries (e.g., Dolra) increased concentrations of 

nitrogen have been recorded, with the main sources of pollution being the larger populated areas ς 

the town of Mestia, Zugdidi city, etc. Observed water quality in the Rioni River basin is generally good, 

including the tributaries, with occasionally increased concentrations of nitrogen, zinc and manganese, 

mainly downstream from settlements. The Mktvari River is similar, with eutrophication potential for 

any future reservoirs from organic and inorganic nitrogen primarily from municipal wastewater. 
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7.3.3 DŜƻƭƻƎȅ ŀƴŘ {ƻƛƭǎ 

The geology of Georgia is controlled by a complex tectonic framework; the geodynamic system of the 

Caucasus Mountains belongs to the alpidic system that extends from south-eastern Europe into Asia. 

The geological map is given in Figure 27 

Figure 27. Geology of Georgia 

The Greater Caucasus Mountains are mainly composed of Cretaceous and Jurassic rocks with the 

Palaeozoic and Precambrian rocks in the higher regions. The volcanic formations are found throughout 

the range. 

On the other hand, the Lesser Caucasus Mountains are formed predominantly of the Paleogene rocks 

with a much smaller portion of the Jurassic and Cretaceous rocks. The evolution of the Caucasus began 

from the Late Triassic to the Late Jurassic during the Cimmerian orogeny at the active margin of the 

Tethys Ocean while the uplift of the Greater Caucasus is dated to the Miocene during the Alpine 

orogeny. 

7.3.3.1 Seismicity. 

Contemporary seismic activity is a prominent feature of the region, reflecting active faulting and 

crustal shortening. Several devastating earthquakes have been documented in historical times. Strong 

earthquakes with magnitude up to 7±0.5 and macrocosmic intensity 9±1 (MSK scale) have occurred 

here, causing deaths and widespread damage (Slejko et al. 2008, Balassanyan et al. 1999). 

Earthquake epicenters on the territory of Georgia are shown on Figure 28 and Figure 29. 
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Figure 28. Epicenters of strong earthquakes, 1800-2017 

 (Pre-1800 =red-brown, 1800-1930 = orange, 1930-2017 = yellow) 

Figure 29 . Epicenters of earthquakes M җ 3.0, 1950-2017 

όa җ рΦр ŜŀǊǘƘǉǳŀƪŜǎ ǎƘƻǿƴ ƛƴ ȅŜƭƭƻǿύ 

Higher seismic activity and strong earthquakes have mostly occurred in the area of Greater Caucasus 

folded system (according to Gamkrelidze 2003) or Great Caucasus fold and Thrust Mountain belt 

(Adamia et al. 2017) and/or border zone between the Greater Caucasus and Transcaucasian 

intermountain area (or Rioni and Mtkvari forelands according to Adamia et al. 2017). The peak ground 

acceleration is primarily in the range of 0.4-0.5g. The area of lower seismicity and hazard is the 

southern part of Adjara in southwest Georgia. There are other faults with high potential in this zone, 

but few strong earthquakes of instrumental and historical period occurred in this area. The remaining 

area mainly exhibits moderate seismicity, there is some evidence of strong historical events in this 
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area, but as it was noted above, the accuracy of parameters of historical events, both location and 

magnitude estimation, is quite low. 

7.3.3.2 Other Natural Hazards 

Georgia is prone to different types of geohazards. There are six broad hazard categories within the 

family group the most generalized level listed below: The geology, geomorphology, landscape and 

climate of Georgia create favorable conditions for the development of active geological processes, 

which can cause natural (geo-) hazards Landslides can occur in almost all locations in Georgia, from 

the sea to the high mountains. Approximately 1,5 million hectares are considered to be at some risk 

of landslides (Figure 30). Landslides are especially pronounced in areas with a high inclination 

landscape (i.e., steep slopes). The regions with highest landslide hazard are situated in Racha and 

Imereti region (Rioni watershed), Adjara region (southwest Georgia) and Abkhzeti region (northwest 

Georgia). 

Figure 30. Landslide hazards in Georgia 

Landslide processes affecting the social and economic development of the country are widespread in 

Georgia. A large number of settlements, agricultural lands, roads, oil and gas pipeline routes, high-

voltage electric transmission towers, hydropower and water treatment utilities, mining and tourist 

sites are periodically affected by these processes. Almost all landscape-geological zones suffer from 

landslide hazard, from the Black Sea coast to high mountainous zones. The negative social and 

economic, demographic and ecological situation caused by mudflows and landslide-gravitation 

processes cover all sectors of human activities. In the second half of the 20th century, this resulted in 

the evacuation of tens of villages in mountainous regions and the complete devastation of some land. 

Through the 20th century, extreme activity of landslide-mudflow processes was somewhat cyclical, 

occurring on average about every 3-5 and 8-11 years. This was due to the geological-climate 

conditions. Since the 1990s, the activity of these processes has significantly increased in magnitude 

and frequency. As a result of this development, more and more new areas, settlements and 

engineering and technical installations have experienced the negative impacts of these processes 

(Tsereteli et al 2012). 
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It has been estimated17 there are more than 1,000 potential debris and mud flow basins in Georgia, 

which create danger to 300km of railways and 400 km of highways, to hydropower stations and such 

cities as Tbilisi, Telavi, Kvareli, Lagodekhi, Mestia, and others. The Greater Caucasus slopes are the 

most frequent sources of debris flows. The river Duruji basin is a vivid example of debris-flow-induced 

damages. The basin is located on the Southern slope of the Greater Caucasus. The altitude difference 

is 2600 m on the distance of 23 km (length of Duruji River): the flow reach Kvareli in 10-15 min after 

initiation. The rocks in the source area of debris flows are metamorphosed schists of lower Jurassic, 

which are extremely weak and strongly weathered. The basin is permanently active: catastrophic 

debris - flows were registered 36 times in the last 30 years. Areas where debris flows may present a 

hazard are shown on Figure 31.  

Figure 31. Debris flow hazard areas 

(Compiled by Tsereteli & Gaprindashvili, 2015) 

7.3.3.3 Floods and Flash Floods 

The territory of Georgia is characterized by floods and flash floods. Rivers that are mainly fed by snow 

melt or glacial melt water from the Caucasus will have high flows for 160 to 180 days per year in the 

spring and summer and produce a low flow through the winter. Rain-fed rivers may flood after intense 

rainstorms. Rivers that originate on the southern slopes of the Caucasus, where seasonal snow exists, 

are characterized by spring and summer floods, especially during rain-on-snow events, and autumn 

flash floods. 

wƛǾŜǊǎ ǘƘŀǘ ƻǊƛƎƛƴŀǘŜ ŦǊƻƳ ǘƘŜ ǿŜǎǘŜǊƴ ǇŀǊǘ ƻŦ ŎŜƴǘǊŀƭ DŜƻǊƎƛŀΩs mountains are characterized by spring 

floods and summer-autumn flash floods. Rain-fed flash floods occur in the Kolkheti lowlands, the 

Caucasus Mountains nearby Kolkheti lowland, and in the Meskheti Range. Many rivers in Eastern 

Georgia and Ajara show flash flood behavior (Atlas 2012). 

                                                           
17  Geological hazard assessment in Georgia, 2011 
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The hazard map of flash floods is shown on Figure 32. The rivers of Imereti, Samegrelo, Guria, 

Mtskheta-Mtianeti regions, as well as the rivers of Mtkvari basin (including Alazani) are at most risk of 

flooding. 

Figure 32. Flash flood hazard areas 

7.3.4 [ŀƴŘǎŎŀǇŜ ŀƴŘ .ƛƻŘƛǾŜǊǎƛǘȅ 

7.3.4.1 Landscapes 

Landscapes in Enguri River basin. This area is characterized by three types of landscapes: 

¶ The middle mountain erosive-denudation landscape with the Beech-dark coniferous and dark 

coniferous forests (oriental spruce, Caucasian fir), evergreen sub forest; in Mestia, Tsalenjikha, 

Chkhorotsku, Martvili areas with forest ashen-gray soil. Intensive tree felling areas are prone 

to erosion and development of landslides and avalanches. 

¶ The hilly foothills (wavy) landscape with the denudation-accumulative polydominant leaf 

forests is presented in Zugdidi, Tsalenjikha, Chkhorotsku, Martvili characterized with red earth 

soil. 

¶ The accumulative landscape of the valley-lowland with Alnus, mossy and reedy peat marshes. 

It stretches to the western central lowered part of the Colchis lowland (Zugdidi, Khobi, Senaki, 

Lanchkhuti, Kobuleti). 

Landscapes in Rioni River Basin. This basin is characterized by four types of landscapes: 

¶ Mountain caves and low mountain erosive-accumulative landscapes with mixed oak, 

hornbeam and beech forests. 

¶ Average mountain karst landscape with beech-dark and turquoise (oriental spruce, Caucasian 

fowl), pine forest (Caucasian Pine forests) on the southern slopes of the Racha Range and the 

Askhi mass in Tsageri, Ambrolauri, Oni, Martvili, Khoni, Tskhaltubo, Tkibuli municipalities. 
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¶ Valley-lowland accumulation landscape Imereti oak forests. It is stretched in the periphery of 

Kolkheti Lowland in Administrative districts of Zugdidi, Jvari, Khobi, Lanchkhuti, Kobuleti, 

Senaki, Abasha, Samtredia, Tskaltubo, Terjola, Zestaphoni, Baghdadi, Vani, Chokhatauri. 

Gagra, Gudauta, Sokhumi, Gulripshi, Ochamchire, Gali, Zugdidi. 

¶ Erosive-accumulative landscape of the Valley-foothills, hornbeam-oak, oak, beech-chestnuts 

and polydominant leaf forests. It surrounds low part of the lowland and covers both banks of 

the river Rioni in Khoni, Tskaltubo, Terjola, Zestafoni, Baghdati, Vani municipalities. 

Landscapes in Aragvi River basin. This basin is characterized by five types of landscapes. 

¶ Foothills of erosive-denudation landscape of hornbeam-oak derivatives, the shibliak, partially 

arched forests, the fringes and the undulating steppes, with some badlands, spread in Kazbegi 

and Dusheti municipalities; Erosive-denudation, steep sloping foothills with sills and cavities, 

in some slate surface areas. 

¶ Accumulative landscape of the valley-hills with unreachable steppes and meadows, spread in 

Kazbegi and Dusheti municipalities. It is characterized by erosive-accumulative and slopes 

fragmented. Some of them are terraced and trampled. 

¶ Valley and floodplain accumulation landscape with Tugay and plain plants, rarely wet and 

drylands, with alluvial soils. 

¶ Lower mountain erosive-denudation landscape of hornbeam-oak, oak woods and shibliak, 

spread in Kazbegi and Dusheti municipalities. 

¶ Average mountain erosive-denudation beech forests spread in Kazbegi and Dusheti 

municipalities. The middle and steep slopes are prevailing. 

Landscapes in Chorokhi River basin. This basin is characterized by two types of landscapes. 

¶ The lower mountain erosive-denudation landscape of oak woods (Georgian oak, Chorokhi 

oak) and oak-pine forest (Kokhi pine), in some places fringe. 

¶ The foothills of erosional-denudation landscape with Colchian hemi hills. It is spread in the 

south-eastern part of the Kolkheti lowland and on the coastal plain of Adjara in Kobuleti and 

Khelvachauri municipalities. 

Landscapes in Mtkvari River basin. This basin is characterized by six types of landscapes. 

¶ Medium mountain volcanic landscape with shibliak, fringe, meadow-steppes and arid climate 

forests. 

¶  Mountain-cave-erosion-accumulated landscape of steppes, fringe, shibliak and rare 

mountain semi-desert plants (with black soil. 

¶ Average mountain erosive-denudation landscape beech and high mountain dense landscape 

with sub-alpine meadows, shrubbery and lacquer forests. 

¶ Foothills with erosive-denudation landscape of the shibliak and oak derivates, some arid 

meadows with forests (non-turquoise), pine forests. It stretches from Arsiani Ridge to Borjomi 

Gorge. In east it is spread in the form of fragments - on the western and northern slopes of 

the Trialeti Range. In the east it reaches to village Bevreti (15 km distance from Tbilisi to the 

west). 
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¶ Steppes and Partially Fringe covering Bolnisi, Marneuli, Gardabani, Mtskheta districts. It 

represents a system of middle mountainous mountains, the Trialeti range and the foothills of 

the Saguramo-Ialno ridge, the Locki ridge. 

¶ Plain-hilly accumulative landscape of semi-desert and steppe plants, rare habitat in 

Gardabani, Marneuli, Tetritskaro districts. The characteristic soils are Chestnut, rum-brown, 

gazania, salted. 

7.3.4.2 Biodiversity 

As noted above, Georgia is in the Caucasus Ecoregion (Figure 33), one of the most biologically rich and 

culturally diverse regions on Earth18Φ Lǘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ²ƻǊƭŘ ²ƛƭŘƭƛŦŜ CǳƴŘΩǎ άǇǊƛƻǊƛǘȅ ǇƭŀŎŜǎέ ŀƴŘ ƻŦ оп 

άōƛƻŘƛǾŜǊǎƛǘȅ ƘƻǘǎǇƻǘǎέ ƛŘŜƴǘƛŦƛŜŘ ōȅ /ƻƴǎŜǊǾŀǘƛƻƴ LƴǘŜǊƴŀǘƛƻƴŀƭ ŀǎ being the richest and at the same 

time most threatened reservoirs of plant and animal life on Earth19. The Caucasus ecoregion has also 

been identified as having global significance by the World Wildlife Fund due also to high levels of 

diversity and endemism but also because of specific evolutional processes (CBD, Georgia, 2010). 

A complex landscape and variations in climatic conditions within the target areas and between them 

contribute to the overall diversity. The main biomes are forests, fresh water and wetlands, marine and 

coastal, high-mountain, semi-desert and steppes. The Kolkheti refugium, limestone areas of the 

Western Caucasus and high mountainous vegetation complexes are especially notable for their 

species diversity and high levels of endemism (NBSAP, Tbilisi 2014). 

The most important terrestrial ecosystems, landscapes and biomes of Georgia in general can be 

divided in several major groups or biomes encompassing a number of various habitats. The habitat 

classification of Georgia here is based on the Interpretation Manual of EU Habitats. The so-called EU 

Habitats Directive is developed on the bases of CORINE biotope classification determining codes and 

habitat types of Europe, in particular involving the division of the latter into sub-types. Georgia is a 

country with very diverse habitat types. Many of them are identical to the habitats, which are already 

included in the Annex I of the Interpretation Manual. However, some habitat types, such as Kolkhic 

broad-leaved mixed forest, dry open woodland, sub-alpine tall herbaceous vegetation, sub-alpine 

birch krummholz and Caucasian rhododendron shrubbery, etc. are to be included in the Annex I as 

ƴŜǿ Ƙŀōƛǘŀǘ ǘȅǇŜǎΦ ¢ƘƻǎŜ ŀǊŜ ŎƻŘŜŘ ǿƛǘƘ ŀ άD9έ ƛƴ ǎǳōǎŜǉǳŜƴǘ ǘŀōƭŜǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ LƴǘŜǊǇǊŜǘŀǘƛƻƴ 

Manual, habitat classification is based on plant community types (Akhalkatsi 2010). 

Figure 34 and Table 33 show the most important biodiversity areas of Georgia. 

High Mountain Ecosystems. High mountains include Sub-Alpine, Subnival and Nival landscapes. The 

main habitats of the high mountains are Shrub, Sub-Alpine Tall Grass Meadows, Alpine Meadows, 

Alpine Moles and a variety of rock and scree habitats. Caucasian Subnival, High-Mountain Alpine 

Shrubbery-Meadow and Sub-alpine ecosystems are spread on the Main Caucasus Range, where the 

River Rioni originates in upper Racha. 

 

 

 

                                                           
18  http://wwf.panda.org/what_we_do/how_we_work/protected_areas/pa4lp/caucasus/  
19  Ecoregion Conservation Plan for the Caucasus. 2012. Revised and Updated Edition, WWF, KWF  

http://wwf.panda.org/what_we_do/how_we_work/protected_areas/pa4lp/caucasus/
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Figure 33. Caucasus ecoregion 

From CNF (http://caucasus-naturefund.org/wp-content/uploads/2012/10/Caucasus-Ecoregion.jpg.) 

The high mountain flora of the sub-alpine zone is generally very diverse. The flora of the upper tree 

line (2,400-2,750 meters ASL) is especially complex and diverse in terms of species composition and 

community structure. It is rich in rare endemic and relic species. Major plant community types include 

light woodlands, crook-stem forests, lying shrubs, high grasslands, and broadleaf meadows. At about 

1,800ς1,900 meters ASL sparse park-like forests replace closed canopy forests. Sparse forests are 

common on the Great Caucasus as well as on the Lesser Caucasus. Colcheti crook-stem forests are 

remarkably rich in endemic and/or relic species. 

High mountain ecosystems contain important habitats for most of the key animal species. High 

mountain meadows form refuges for several small, endemic mammals. A decrease in wild ungulate 

numbers, particularly chamois, East Caucasian Tur and Red deer, is probably a main cause of 

intensified conflicts between large carnivore species, such as wolves and local communities. The upper 

soil layer is also damaged by erosive processes such as landslides and avalanches. 

The alpine zone in Georgia has a lower range of 2,400ς2,500 meters ASL, and an upper range of 2,900ς

3,000 maslΦ Lǘ Ŏƻƴǘŀƛƴǎ ŎƻƳƳǳƴƛǘƛŜǎ ƻŦ ŀƭǇƛƴŜ ƳŜŀŘƻǿǎΣ ΨŀƭǇƛƴŜ ǎǇƻǘǎΩΣ shrubs, rock, and scree micro-

ŎƻƳƳǳƴƛǘƛŜǎΦ ¢ƘŜǊŜ ŀǊŜ ǾŀǊƛƻǳǎ ƎǊŀǎǎƭŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘƛǎ ōƛƻƳŜΦ Ψ!ƭǇƛƴŜ ǎǇƻǘǎΩ ŀǊŜ 

areas where snow cover stays for long periods. These communities are noteworthy but are typically 

not rich in species composition and only include 20ς25 spp. Northern and eastern slopes are covered 

ǿƛǘƘ ΨŘŜƪƛŀƴƛΩ ǎƘǊǳōǎΦ ¢Ƙƛǎ ŎƻƳƳǳƴƛǘȅ ǳǎǳŀƭƭȅ ƻƴƭȅ ƛƴŎƭǳŘŜǎ млς15 species. Species rich dwarf shrub 

communities are common on wet stony slopes throughout the Great Caucasus range. 

http://caucasus-naturefund.org/wp-content/uploads/2012/10/Caucasus-Ecoregion.jpg
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Figure 34. Conservation targets identified by Critical Ecosystem Partnership Fund in the Caucasus ecoregion 

(Source: http://www.cepf.net/Documents/Caucasus_outcomeMap.pdf) 

http://www.cepf.net/Documents/Caucasus_outcomeMap.pdf
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Table 33. Biodiversity corridors and globally important biodiversity areas 

Subnival communities are well represented in central and eastern parts of the Great Caucasus. Only 

certain groups of plant species are adapted to the extreme conditions of the subnival zone (3,000ς

3,600 masl). Nevertheless, the proportion of endemic species is remarkably high (60ς70 percent). 

Middle and Low-Mountain Ecosystems. Forests cover about 44,5 percent of the territory of Georgia. 

Broadleaf and coniferous forests, rich with endemic and rare species, are the true treasure of the state 

with 97 percent % of Georgian forest being natural, as opposed to plantation. The vast majority (98 

percent) of forested land is represented by mountainous forests providing such ecosystem services as 

water regulation, soil protection and climate stabilization while also being important habitat for many 

relict, endemic and endangered species of plants and animals (NBSAP, 2014). Almost intact forest 

stands, which have the greatest conservation value, have been preserved in Georgia (CBD, 2010), Rioni 

River Basin is very rich in forest resources, especially its upper parts. Almost all types of forests specific 

Corridors 
Greater 

Caucasus 
West Lesser 

Caucasus 
Javakheti Iori-Mingechaur 

Sites not 
covered by 
corridors 

Sites 

Bichvinta-
Miusera NR 

Meskheti Paravani Lake Iori Plateau Askhi Massif 

Ritsa NR 
Tetrobi 
Sanctuary 

Javakheti Range 
Gardabani 
Sanctuary 

Kvernaki 

Sukhumi 
Ktsia-Tabatskuri 
Sanctuary 

Saghamo Lake Alazani Valley Saguramo 

Svaneti (1) Trialeti Range Madatapa Lake Jandari Lake Sataplia NR 

Svaneti (2)  
Nedzvi 
Sanctuary 

Bugdasheni Lake   

Abkhazia 
Borjomi-
Kharagauli NP 

Khanchali Lake   

Racha Goderdzi Pass    

Liakhvi NR 
Shavsheti Range 
(1) 

   

Khevi 
Shavsheti Range 
(2) 

   

Khevsureti Chorokhi    

Tusheti Batumi    

Akhmeta NR 
(Akhmeta) 

Mtirala    

Akhmeta NR 
(Babaneuri) 

Supsa River    

Eastern 
Caucasus 

Kolkheti    

Lagodekhi Rioni River    

 Khobi River    

 
Kolkheti NP 
(Aquatory) 

   

 Enguri River    

Source: CEPF, 2004 
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to the ecosystems of Georgia are met in the Basin. Colchic Middle-Mountain Forest Landscapes are 

spread in the mountainous areas and along with the Racha-Lechkhumi are met in Imereti region. 

Colchic Low-Mountain Forest Landscapes infringe the Colchic foothills as a relatively narrow (5ς10 km) 

strip, widening up to 10ς12 km in Upper Imereti and Guria. In western Georgia, forests are present all 

the way down to sea level while in Eastern Georgia the forest belt starts at 600ς700 meters ASL. 

Forests are found throughout the country, with the exception of the Javakheti plateau. Khevi and 

mountainous Tusheti are relatively poor in forests. Oriental beech (Fagus orientalis) tends to be the 

dominant species, although there are many other tree species present in the forests. The majority of 

the fauna species of Georgia are associated with the forest ecosystems (Foster-Turles, Gokhelashivili, 

2009). 

The principal causes for habitat destruction are timber logging and intensive grazing. Despite the fact 

that more recent trends indicate a decrease in illicit extraction of forest resources, wood and firewood 

processing remains one of the threats to biodiversity. 

The transition to a market economy, along with a significant reduction in the GDP, increasing poverty, 

and energy deficits resulted in ǎŜǊƛƻǳǎ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŦƻǊŜǎǘ ŜŎƻǎȅǎǘŜƳǎΦ ¢ƘŜ ŜƴŘ ƻŦ ǿƻƻŘ 

imports and a rise in cheap exports, as well as the domestic extraction of fuel wood and the ineffective 

control of all these activities, resulted in an unsystematic timber industry and significant degradation 

in the composition and quality of forests in Georgia. The ability of forests to provide life-supporting 

ecosystem services is being reduced (NBSAP, 2014). The pressure on beech forests was especially 

severe because of the high demand for this species and the proximity of beech forests to roads and 

villages, facilitating access for extraction. The structure of such forests is now heavily degraded and 

human-induced succession is evident. Invasive alien species also pose a threat to some ecosystems. 

Forest fires represent another threat. The largest recent forest fire was connected with the armed 

conflict with Russia in 2008, when 951ha of unique forest massifs were eliminated near Borjomi-

Kharagauli National Park. Forest fires are often caused by irresponsible or careless human behavior 

and/or inappropriate management. It is common to set fire to agricultural plots and graze lands; this 

is often done in an incorrect or uncontrolled manner, which results in fire spreading to nearby forests. 

While relatively small-scale natural fires may boost species diversity, artificially induced fires can be 

detrimental to forest biodiversity. 

Habitats important for biodiversity are being lost to construction projects, including hydropower 

generation infrastructure, electricity transmission lines, new roads and railways, and industrial and 

urban development. Another threat tƻ DŜƻǊƎƛŀΩǎ ŦƻǊŜǎǘǎ ƛǎ ŘŀƳŀƎŜ ƛƴŦƭƛŎǘŜŘ ōȅ ŦƻǊŜǎǘ ǇŀǊŀǎƛǘŜǎΦ 

According to 2004 data, 192,900ha of forest suffered from various diseases. Beech withering, caused 

by various diseases, was especially noteworthy in Imereti and Adjara. As noted elsewhere, GeorgƛŀΩǎ 

legislation for environmental impact assessment and environmental protection was amended in the 

late 2010s to conform to European Union Directives and legislation, including the Habitats Directive. 

This will have reduced the loss of habitats, although there have been no comprehensive evaluations 

to date.    

Lowland Ecosystems. Colchic Lowland landscapes are composed of Quaternary alluvial deposits with 

Sphagnum-Reed Marshes and Marshy Alder-Thickets on peat bog and mineral-bog soils are 

distributed. A comparatively low marshy part of the Colchic lowland with its depression-accumulative 

plain relief and sphagnum-reed marshes is of special mention. Swamp Alder forests and unique 

Lowland Peat Bogs are found here (in the lower reaches of the Rioni River in the Colchic Lowlands 

around Paliastomi Lake). 
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In Eastern Georgia floodplain forests are found along the rivers Mtkvari, Alazani, Iori, and downstream 

Ktsia. The poplar forests along the river Iori are noteworthy in terms of plant diversity. There is a clear 

distinction in species composition of forests along the river and in dry gullies. 

The Colchic lowlands are considerably changed by human activities and natural-agrarian landscapes 

with maize crops, tea, and more rarely citrus occupy drained lands. As in many European countries, 

economic activities caused especially severe damage to floodplain forests. In Georgia, this is 

particularly evident as these forests represent a significant component of landscape diversity acting 

as important corridors and refuges for many animal species. Today only fragments of the original 

floodplain forests have been preserved where the expansion of arable land and the hydrological 

changes caused by several artificial structures along the river have resulted in serious disruption of 

this ecosystem. 

Inland waters and wetlands. With 26,060 rivers, Georgia has a large river network, although most are 

less than 25km long. As described above, the longest is the river Kura (Mktvari) that originates in 

Turkey and crosses Eastern Georgia before flowing into the Mingechaur reservoir in Azerbaijan. Two 

more large rivers, the Alazani and the Iori, also flow into this reservoir but they begin their journey in 

the mountains of the Great Caucasus, passing through the Kakheti region. Other rivers in the east of 

ǘƘŜ ŎƻǳƴǘǊȅ ŀǊŜ ǘƘŜ [ƛŀƪƘǾƛΣ YƘǊŀƳƛ ŀƴŘ !ǊŀƎǾƛΦ ²ŜǎǘŜǊƴ DŜƻǊƎƛŀ ƘƻƭŘǎ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ 

rivers, the majority of which begin in the mountains of the Great Caucasus and flow into the Black Sea. 

More than 850 lakes are located in Georgia, but the majority are very small, and the total area of lakes 

does not exceed 170km2 (0.24 percent of the total area). The largest lake in Georgia, the Paravani 

(37.5km2), is situated on the Javakheti upland (2,100masl). Other large lakes are the Paliastomi 

(18km2), Ritsa (1.49km2), Tabatskhuri (14km2 and Bazaleti (1 km2). There are also 43 artificial reservoirs 

in Georgia, 35 in the east and eight in the west, including Jvari (13.5km2), Shaori (13km2), Sioni 

(14.4km2), Jandari (12.5km2), Jinvali (11.5km2) and Tbilisi reservoir (12km2). 

Swamps and peat lands are common at various altitudes throughout the country but are especially 

well represented in the Colcheti lowlands and the volcanic plateau of southern Georgia. The majority 

are eutrophic wetlands, with many relic species. In western Georgia peat lands are found from the 

coast up to the alpine zone. In Eastern Georgia due to dryer climate, they are not present above 2,000 

meters. Hydrophilic tall grasslands are found in the lowlands and Volcanic Plateau of South Georgia 

up to 2,000 meters. Hydrophilic short grasslands develop at 2,300masl and above but only cover an 

insignificant area. Mesotrophic swamps are found in West Georgia from the coast up to the alpine 

zone. Some tree species are associated with wetlands, but shrubs are rare and mainly occur at 1700ς

2000masl. 

Marshes are a typical component of the Georgian landscape with sphagnum bogs distributed up to 

the sub-alpine belt in western Georgia and to 2,000masl in the eastern region, where they are affected 

by the drier climate. Marshes are distributed in both the lowlands and sub-alpine and alpine belts. 

The following freshwater ecosystems are considered as national priorities for conservation: the lakes 

of the Javakheti plateau, the Rioni estuary, the Kolkheti marshes and the transboundary areas of the 

rivers Iori and Alazani. Many freshwater and wetland ecosystems remain completely unprotected and 

are prone to anthropogenic modification through a variety of unregulated economic activities that 

adversely affect water levels. The principal causes for habitat destruction are anthropogenic alteration 

of aquatic ecosystems (i.e., pollution of the water), non-sustainable and unsupervised gravel 

extraction for construction, and diversion of water intake without environmental flow. As a result, 

their structure is disrupted, and their ecological value diminished. 
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More than 80 species of freshwater fish are present in Georgia. River/lake trout (Salmo fario), included 

on the Red List of Georgia, is an important species of mountain rivers. Anadromous fish species, mainly 

sturgeons and salmon, enter the rivers of western Georgia from the Black Sea to spawn in inland 

waters. Water pollution, illegal fishing, damming, and alien invasive species represent the main direct 

threats for freshwater ichthyofauna. 

Arid and Semi-Arid Ecosystems. Arid and semi-arid ecosystems are mainly found in the south-eastern 

part of Georgia. These ecosystems are characterized by desert and semi-desert vegetation, steppes, 

arid light woodlands, Shibliak, phryganoid vegetation, rock xerophytes, halophyte communities. The 

semi-arid zone also has Tugai forests along the Iori. Up to 500 species of higher plants are distributed 

in arid and semi-arid ecosystems. There are also 66 mammal species and up to 250 bird species. 

The arid and semi-arid ecosystems of Georgia are especially rich in reptiles, predatory and scavenging 

birds and mammalian predator communities, though the zone is very poor in wild ungulates. In the 

last decade, Five-toed Jerboa (Allactaga elater) and Indian porcupine (Hystrix indica) have been noted 

apparently expanding their ranges from Azerbaijan into Georgia. This may indicate shifts in the 

ecosystem in turn possibly associated with desertification. 

The primary anthropogenic use of these areas is as winter grazing. At present, due to uncontrolled 

pasture loads and grazing terms, the phytocenoses structure of steppes is fairly damaged and, in some 

areas, has led to a reduction in species diversity among the herbs as well as the loss of many annual 

plants and ephemeras. The degradation of the steppe biome causes an increase in the area covered 

with weed species such as Wormwoods (Artemisia lerchiana and A. fragrans) and Tumbleweeds 

(Salsola dendroides, S. ericoides, S. nodulosa, and Suaeda microphylla) and a reduction in the area and 

quality of pastures. The processes of land degradation and erosion now reached critical levels in some 

areas. Without urgent restoration activities, they may soon become irreversible. Habitats important 

for biodiversity are being lost to construction projects, including electricity transmission lines, new 

roads and railways and industrial and urban development (UNEP & WWF, 2013) 

The plains of Eastern Georgia support a semi-desert biome, with patches of saline soils. This biome 

occurs between 150 and 600 masl. The vegetation is characterized by halophytic and ephemeral 

species. Nitraria schoeberi communities are found in Shida Kartli, Kakheti and Meskheti. One form of 

eroded deserts is found on Iori Plateau. These communities also include the rare endemic Tulipa 

eichleri. 

Steppe vegetation in Eastern Georgia occurs at the altitudes of 300-700 masl. The bearded grass 

(Botriochloa ischaemum) ecosystems are the most significant on the steppe. As a result of human 

activities, the steppe biome is invaded by forest and shrub. It should be noted that real steppes occur 

in Georgia only in the form of small fragments mainly on deforested areas. Species rich Stipa tirsa 

communities are found on depressed chernozem areas in Gareji. Stipa joanis and S. lessingiana 

communities are found in dryer areas, where S.tirsa does not occur. Montane steppe occurs only in 

southern Georgia at the altitudes of 1,800-2,500 meters ASL, mostly on southern slopes and flat areas. 

The plant community here is dominated by Festuceto salcata and Stipa capillata. 

Arid light woodlands are found in the semi-desert and steppe belt of Eastern Georgia. This biome 

consists of hemi-xeropyte tree and drought tolerant grass species. The best example of arid woodlands 

is represented in the Vashlovani Reserve that covers around 5,000 ha. Arid light woodlands are found 

on grey-yellow soils where the climate is dry subtropical (Vashlovani) or temperate warm (Mtskheta). 

Celtis caucasica forests are less common. Juniper woodlands are found on northern slopes of foothills 

at Mtkheta and Vashlovani, often occupying previously deforested areas. These woodlands are 
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dominated by Juniperus foetidissima (an eastern Mediterranean species) and J. polycarpus (a Middle 

Eastern species). Pistacia mutica communities are found on chernozem and yellow-brown soils. Semi-

xeropyte scrub mainly occurs on southern foothills of east Georgia at the altitudes of 600-800 m in 

areas formerly occupied by Georgian oak (Quercus iberica). Xeromorphic shrubs and semi-shrubs, and 

ephemerals dominate this habitat type. 

Arid light woodlands, which used to be widely spread in the past, have been preserved intact only in 

Vashlovani nature reserve. Due to water level regulation and logging, the area covered by the unique 

Tugai forests of the Iori floodplain has also been significantly reduced. The main threats for the 

Georgian arid and semi-arid ecosystems are intensive and unsystematic grazing (causing soil erosion 

and the expansion of invasive species), inappropriate irrigation and poaching. Vashlovani National 

Park (24,610 ha) was established to protect and conserve the arid and semi-arid ecosystems that are 

otherwise rare in Georgia, which led to the original Vashlovani Reserve (10,143 ha) being extended in 

2003. 

Protected areas and ecological network 

In Georgia, the first protected area was established by 1912. This was Lagodekhi Strict Nature Reserve. 

Since then, protected areas of Georgia have been significantly extended. The protected areas are 

categorized and their protection status is defined under Georgian legislation. This categorization is in 

line with the IUCN Protected Areas Categories System. Table 34 shows the types of protected areas 

and Table 35 shows the purposes of the various types. Protected areas currently include 14 strict 

nature reserves, 14 national parks, 26 managed nature reserves, 40 natural monuments 5  protected 

landscapes and 1 multi-purpose use area  with total area of about 912,908 hectares, which amounts 

to approximately 13.1 percent of the ŎƻǳƴǘǊȅΩǎ ǘŜǊǊƛǘƻǊȅ20. The location of current and planned 

protected areas, Important Bird Areas, and Special Protection Areas21 are shown on Figure 35, Figure 

36, and Figure 37, respectivelyτas can be seen, some of these areas fall into more than one type of 

designated area. Figure 38 shows the most important bird migration routes. 

Table 34. Categories of protected areas in Georgia 

Protected Area IUCN Category Number Area, ha 

Strict Nature Reserve I 14 128,948.5 

National Park II 14 497,021.81 

Natural Monument III 40 2, 736.59 

Managed Reserve IV 26 105926.07 

Protected Landscape V 5 165,002 

Total  100 912,908 

Source:  MoEPA, report of the Ministry of Environment Protection and Agriculture of 
Georgia  

 

                                                           
20  2010-2013 National Report on Environmental State (undated). Ministry of Environment and Natural Resources of Georgia 
21  A special Protection Area is an area designated under the EU Birds Directive (that is, the Directive on the Conservation 

of Wild Birds) to protect habitats of migratory birds and listed bird species.  

https://en.wikipedia.org/wiki/Birds_Directive
https://en.wikipedia.org/wiki/Birds_Directive
https://en.wikipedia.org/wiki/Habitat_(ecology)
https://en.wikipedia.org/wiki/Bird_migration
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Table 35. Purposes of protected areas of Georgia 

Protected Area IUCN Category Purpose 

Strict Nature Reserve I Maintenance of nature, natural processes and genetic 
resources in dynamic and pristine condition, as well as 
scientific research, educational activities and environmental 
monitoring that may have insignificant impact on the listed 
features. 

National Park II Protection of relatively vast and distinguished ecosystems of 
the national and global importance, maintenance of habits, 
as well as scientific research, educational activities and 
recreation. 

Natural Monument III Protection of relatively small unique nature sites and rare 
natural and natural-cultural features of the national 
importance. 

Managed Reserve IV Maintenance of natural conditions that is required for the 
protection wild species of live organisms, species groups, 
biocenosis and features of inorganic nature of the national 
importance and that may require special restoration and 
care measures.  

Protected Landscape V Protection of nationally important and aesthetically 
distinctive natural landscapes, or those of natural-cultural 
character that was created as a result of harmonious 
interaction of nature and a human, as well as protection of 
living environment and fulfilment of recreational/tourism 
and traditional economic activities. 

multipurpose use 
area 

VI Consideration of environmental protection needs and for 
the execution of economic activities oriented to the 
exploitation of natural resources. 

Source: Law of Georgia on System of Protected Areas 

 

Emerald sites 

Emerald sites are part of the EU Emerald Network comprised of areas that meet one of the following 

criteria: 

¶ The site ensures conservation and long-term survival of threatened species that are protected 

by the Bern Convention 

¶ The site is features by high biodiversity, i.e., it supports significant numbers of plant and 

animal species 

¶ The site contains important habitats or representative sample of habitats that are listed in 

Resolution No.4 of the Standing Committee to the Bern Convention 

¶ The site represents an important area for one or more migratory species 

¶ The site otherwise contributes substantially to the achievement of the objectives of the Bern 

Convention and to the biodiversity protection in general. The designated, candidate, and 

proposed Emerald sites are shown on Figure 39 

As might be expected and as can be seen, there is significant overlap between the Emerald sites and 

areas that are other protected or otherwise recognized as important for biodiversity. 
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Figure 35. Protected areas of Georgia 
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Figure 36. Important Bird Areas  
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Figure 37. Special protection areas 
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Figure 38. Bird migration routes across Georgia 
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Figure 39. Emerald sites  
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Protected Species 

As could be expected in an ecoregion recognized for its biodiversity values, Georgia is characterized 

by diverse and abundant wildlife, with many species under pressure from development and other 

causes. Figure 40 shows many of the mammal species found in Georgia. Table 36 shows some of the 

key species found in the Georgia Red Book and/or the IUCN Red List. 

Table 36. Selected fauna species of conservation concern in Georgia 

Species 
IUCN 

status 

Georgia Red List 

status 

Raptors and Other Large Birds 

Egyptian Vulture Neophron percnopterus EN VU 

Greater Spotted Eagle Clanga clanga VU VU 

Steppe Eagle Aquila nipalensis EN LC 

Eastern Imperial Eagle Aquila heliaca VU VU 

White-tailed sea eagle Haliaeetus albicilla LC EN 

Golden eagle Aquila chrysaetos LC VU 

Long-legged buzzard Buteo rufinus LC VU 

Saker Falcon Falco cherrug EN CR 

Red-footed falcon Falco vespertinus NT EN 

Lanner falcon Falco biarmicus LC VU 

Lesser kestrel Falco naumanni LC CR 

Levant sparrowhawk Accipiter brevipes LC VU 

Eurasian griffon vulture Gyps fulvus LC VU 

Cinereous vulture Aegypius monachus NT EN 

Bearded vulture Gypaetus baratus VU VU 

White stork Ciconia ciconia LC VU 

Black stork Ciconia nigra LC VU 

Lesser white-fronted goose Anser erythropus EN EN 

Bats 

Greater/Giant noctule bat Nyctalus lasiopterus VU VU 

Bechstein's bat Myotis bechsteini  NT VU 

Geoffroy's bat Myotis emarginatus LC VU 

Barbastelle Barbastella barbastellus  NT VU 

Mediterranean horseshoe bat Rhinolophus Euryale NT VU 

Mehely's horseshoe bat Rhinolophus mehelyi  VU VU 

Other Mammals 

Persian (or Anatolian) leopard Panthera panthera tulliana EN  

Leopard Panthera pardus CR CR 

Felix chaus Jungle cat LC CR 

Eurasian lynx Lynx lynx EN CR 

Striped hyena Hyaena hyaena NT CR 

https://en.wikipedia.org/wiki/Bechstein%27s_bat
https://en.wikipedia.org/wiki/Geoffroy%27s_bat
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Species 
IUCN 

status 

Georgia Red List 

status 

Eurasian otter  Lutra lutra NT VU 

Marbled polecat  Vormela peregusna VU EN 

Brown bear Ursus arctos VU EN 

Red deer Cervus elaphus LC EN 

Wild goat Capra aegagrus  NT CR 

West Caucasian tur  Capra caucasica EN EN 

East Caucasian tur Capra cylindricornis NT VU 

Northern chamois Rupicapra ripicapra LC EN 

Caucasian ground squirrel Sciurus anomalus LC VU 

Caucasian birch mouse Sicista caucasica NT VU 

Kluchor birch mouse Sicista kluchorica LC VU 

Caucasian birch mouse Sicista kazbegica EN VU 

bŜƘǊƛƴƎΩǎ ōƭƛƴŘ ƳƻƭŜ-rat Nannospalax nehringi DD VU 

Grey dwarf hamster Cricetulus migratorrius LC VU 

.ǊŀƴŘǘΩǎ ƘŀƳǎǘŜǊ Mesocricetus brandti NT VU 

Long-clawed mole vole Prometheomys schaposchnikovi LC VU 

Bank vole Clethrionomys glareolus LC EN 

¢ǊƛǎǘǊŀƳΩǎ ƧƛǊŘ Meriones tristrami LC VU 

Eurasian harvest mouse Micromys minutus LC VU 

Fish 

Beluga Huso huso CR EN 

Common sturgeon Acipenser sturio CR CR 

Ship sturgeon Acipenser nudiventris CR EN 

Stellate sturgeon Acipenser stellatus CR EN 

Russian sturgeon Acipenser gueldenstaedtii CR EN 

Persian sturgeon Acipenser persicus CR EN 

Brown trout/River trout 
Salmo trutta fario (or Salmo 

fario Linnaeus) LC 
 

VU 

Black Sea roach Rutilus frisii LC VU 

Nipple-lip scraper Varicorhinus sieboldi LC VU 

Golden spined loach Sabanejewia aurata LC VU 

Monkey goby Neogobius fluviatilis LC VU 

Caspian shad Alosa caspia paleostomi LC VU 

Black Sea salmon Salmo fario labrax LC EN 

Asp Aspius aspius taeniatus LC VU 

Angora loach Nemachilus angorae alasanicus LC VU 

Notes: 
- Species of Least Concern not listed 
- NT= Near-Threatened, VU = Vulnerable, EN=Endangered, CR=Critically Endangered 
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Figure 40. Mammals of Georgia (except chiroptera) 
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7.3.5 /ƻƳƳǳƴƛǘȅ ŀƴŘ {ƻŎƛƻŜŎƻƴƻƳƛŎǎ 

DŜƻǊƎƛŀΩǎ ƎƻǾŜǊƴƳŜƴǘŀƭ ŀƴŘ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ǎǘǊǳŎǘǳǊŜ ƛǎ ŘƛǾƛŘŜŘ ƛƴǘƻ ǊŜƎƛƻƴǎΣ ŜŀŎƘ ƻŦ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ŀ 

number of municipalities, which in turn include smaller communities. Regions and municipalities are 

identified in Table 37; regions are shown in Figure 41. 

Table 37. Administrative regions and municipalities 

Regions Municipalities 

Kakheti Telavi, Gurjaani, Kvareli, Sagarejo, Dedoplistskaro, Signagi, Lagodekhi and 
Akhmeta 

Mtskheta-Mtianeti Dusheti, Kazbegi, Mtskheta and Tianeti 

Shida (Inner) Kartli Gori, Kaspi, Kareli, Khashuri and Tskhinvali and Java (not controlled by Georgian 
government) 

Kvemo (Lower) Kartli Rustavi (self-governing city), Bolnisi, Gardabani, Dmanisi, Tetritskaro, Marneuli 
and Tsalka 

Samtskhe-Javakheti Akhaltsikhe, Akhalkalaki, Adigeni, Aspindza, Borjomi and Ninotsminda 

Imereti Kutaisi (self-governing), Bagdati, Zestaponi, Vani, Terjola, Samtredia, Sachkhere, 
Tkibuli, Chiatura, Tskaltubo, Kharagauli and Khoni 

Samegrelo-Zemo 
(Upper) Svaneti 

Abasha, Zugdidi, Martvili, Mestia, Senaki, Chkhorotsku, Tsalenjikha, Khobi and 
Poti (self-governing) 

Racha-Lechkhumi-
Kvemo Svaneti 

Ambrolauri, Lentekhi, Oni and Tsageri 

Guria Chokhatauri, Lanchkhuti and Ozurgeti 

The Autonomous 
Republic of Adjara 

Batumi (self-governing), Keda, Khulo, Shuakhevi, Khelvachauri and Kobuleti 
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Figure 41. Administrative map of Georgia 
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7.3.5.1 Demography 

Population. !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ bŀǘƛƻƴŀƭ .ǳǊŜŀǳ ƻŦ {ǘŀǘƛǎǘƛŎǎΣ ŀǎ ƻŦ WŀƴǳŀǊȅ мΣ нлннΣ DŜƻǊƎƛŀΩǎ 

population was 3,688,6500 persons, very slightly lower than in 2016, when it was estimated to be 

3,728,600. The change in population since 2010 is shown in Figure 42. The most populated regions 

after Tbilisi (1,201,800 persons) are Imereti (466,600), Kvemo Kartli (434,500) and Adjara (355,500). 

The least populated regions are Racha ς Lechkhumi (27,600) and Mtskheta-Mtianeti (92,400). 

Figure 42. Population of Georgia, 2010-2022 

 

tƻǇǳƭŀǘƛƻƴ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƛƴ DŜƻǊƎƛŀΩǎ ǊŜƎƛƻƴǎ ŀǊŜ ǎƘƻǿƴ ƛƴ Table 38. Population density across 

Georgia is shown in Figure 43. 

Figure 43. Population density, January 2022 
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Table 38. Population characteristics of regions, 2022 

Region Males Females Urban Rural 

Tbilisi 502,890 605,827 1,171,200 30,500 

Adjara 162,928 171,025 204,900 150,600 

Guria 54,660 58,690 30,900 74,500 

Imereti 258,598 275,308 231,100 235,500 

Kakheti 156,154 162,429 69,900 235,000 

Mtskheta-Mtianeti 47,645 46,928 22,500 69,900 

Racha-Lechkhumi 15,584 16,505 6,600 21,000 

Samegrelo 159,070 171,691 120,200 181,000 

Samtskhe-Javakheti 78,521 81,983 53,500 94,800 

Kvemo 208,532 215,454 191,300 243,200 

Shida 128,282 135,100 99,000 151,500 

Georgia 1,770,000 1,918,700 2,201,200 1,487,500 

Source: Geostat, Demographic Situation in Georgia 2021 

 

As of January 2012, 59.7 percent of the total population lived in cities, and the remaining 40.3 

percent in villages. According to the National Statistics Bureau, since 2012 the percentage share of 

the population living in the cities has increased steadily, but by relatively small percentages. 

Population sex and age structure. In 2022, the 0-14 age group included 20.8 percent of the total 

population, and has increased since 2008, while those over 65 years of age accounted for 15.5 percent 

of the total, which has also increased. shows the dynamics of percentage share for each of three age 

groups for 2008ς2022. 

Figure 44. Age of Population in Georgia 

World Bank data show life expectancy at birth increased: from 71.4 years in 2006 to 72.8 years in 

2020, for females 76.0 and 77.9 years and for males 66.7 and 67.7 years. As for the sex structure, the 

number of females has always been more than males in Georgia. In the past 20 years, the number of 

females was on average six percent more than number of males, now reaching 221,700 more females. 
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Migration of Population. For the Georgian demography, internal migration has a significant impact. 

The number of internal migrants equal to 28.5 percent of the population. Figure 47 illustrates the 

degree of internal migration. 

Ethnic and religious groups. By far the largest ethnic group in Georgia are Georgians (86.8 percent), 

followed by Azerbaijani (6.3 percent) and Armenians (4.5 percent), the latter group mostly residing in 

in Samtskhe ς Javakheti region. The ten largest ethnic groups living in Georgia equal to 99.6 percent 

of the total population (Figure 45). 

Figure 45. Internal Migration 

Within the larger Georgian population are smaller groups that may be vulnerable, especially isolated 

rural populations such as the Svan in Svaneti. Such groups are generally in mountainous areas that 

have substantial hydropower resources, and their cultural cohesion may be at risk from major 

developments. 

Figure 46. Percentage of population in three age groups 
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Most Georgians, 83.4 percent of the total population, are Orthodox Christian, 10.7 percent are 

Muslim, and 2.9 percent belong to the Armenian Apostolic Church, followed by Bible Liberty and 

Catholic Church followers and smaller sects. 

 

Figure 47. Internal migration 

 

Table 39. Principal ethnic groups in Georgia, 2014 

Ethnic Groups Total (Thousand Persons) Percentage Distribution 

Total Population 3,713.8 100.0 

Georgian 3,224.6 86.8 

Azerbaijani 233.0 6.3 

Armenian 168.1 4.5 

Russian 26.5 0.7 

Ossetian 14.4 0.4 

Yezidi 12.2 0.3 

Ukrainian 6.0 0.2 

Greek 5.5 0.1 

Assyrian 2.4 0.1 

Other 14.3 0.4 

No Answer 0.6 0.0 

Unspecified 0.5 0.0 
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Vulnerable groups 

Internally Displaced Persons (IDP). Conflicts in south Ossetia and Abkhazia since 1994 have resulted in 

large numbers of 92,079 internally displaced families (IDF) and 283 271 IDPs. Most (39 percent, are 

concentrated in Tbilisi, and 31.3 percent live in the Samegrelo-Zemo Svaneti region. Information on 

where IFSs and IDPs were living in 2021 is provided in Table 41. 

Table 40. Displaced families and people, 2021 

Region Number of IDPs Number of IDFs 

Georgia 286,442 92,079 

Tbilisi 111,982 37,868 

Samegrelo-Zemo Svaneti 89,697 27,344 

Imereti 27,770 8,864 

Shida Kartli 18,263 5,467 

Kvemo Kartli 14,160 4,589 

Mtskheta-Mtianeti 11,626 3,552 

Adjara 7,570 2,503 

Samtskhe-Javakheti 2,402 904 

Kakheti 1,636 517 

Racha-Lechkhumi-Kvemo Svaneti 754 289 

Guria 582 182 

 

Socially Vulnerable. ¦Ǉ ǘƻ нр ǇŜǊŎŜƴǘ ƻŦ DŜƻǊƎƛŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ǊŜƎƛǎǘŜǊŜŘ ƛƴ ǘƘŜ ƻŦŦƛŎƛŀƭ ŘŀǘŀōŀǎŜ ƻŦ 

socially vulnerable groups and receive different types of assistance from the Government (Targeted 

Social Assistance (TSA)). According to the Social Service Agency, in December 2019 there were 307 

694 households, with 927 993 living persons, registered in the socially vulnerable family database. Of 

these, 119 582 household with 431 902 individuals, or 11.5 percent of total population, were receiving 

living allowance from the Government. The number of socially vulnerable and persons receiving living 

allowance was reduced by 24 percent in the 10 years up to 2019. Table 41 shows the number of 

families receiving assistance in 2018 and 2019. 

Table 41. Families registered as socially vulnerable and receiving assistance, 2018 and 2019 

Region 
Registered Receiving Registered Receiving 

2018 2019 

Georgia 317 796 127 819 307 694 119 582 

Tbilisi 57 973 29 539 57 841 25 807 

Zemo Abkhazia 9 - 9 
 

Adjara 28 048 8 487 28 238 9 478 

Guria 15 962 4 546 15 520 4 762 

Imereti 56 206 18 015 8 940 5 057 

Kakheti  35 544 13 441 33 634 11 590 

Mtskheta - Mtianeti 11 190 4 938 52 018 15 555 
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Region 
Registered Receiving Registered Receiving 

2018 2019 

Racha ς lechkhumi ς Kvemo Svaneti 9 182 5 641 10 443 4 106 

Samegrelo ς Zemo Svaneti 34 751 14 597 34 744 16 033 

Samtskhe - Javakheti 12 628 3 223 11 390 3 103 

Kvemo Kartli 26 250 12 708 26 350 13 002 

Shida Kartli 30 053 12 684 28 567 11 089 

Source: Ministry of internally displaced persons from the occupied territories, labor, health and social 

affairs of Georgia (MOH) 

 

As can be seen, the highest number of families receiving living allowance is in Tbilisi, followed by 

Samegrelo -Zemo Svaneti, Mtskheta-Mtianeti, Kakheti and Shida Kartli. 

ChildrenΦ /ƘƛƭŘǊŜƴΩ ǊƛƎƘǘǎ ŀǊŜ ǿŜƭƭ ǇǊƻǘŜŎǘŜŘ ƛƴ DŜƻǊƎƛŀΦ ±ŀǊƛƻǳǎ ƴŀǘƛƻƴŀƭ ƭŀǿǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎ ŀǎ ǿŜƭƭ 

as international regulations ratified by Georgia provide for adequate health protection and education 

for children, protect them from abuse, family violence, underage marriage, forced labor, and 

trafficking. Child labor is also regulated by law and its occurrence is low, though informal employment 

in general, including informal employment of children, is underregulated and may imply risks.     

Persons with Disabilities. According to the information of Ministry of Internally Displaced Persons from 

the Occupied Territories, Labor, Health and Social Affairs of Georgia, the number of registered 

recipients of state social assistance was equal to 118,651 as of 1st March 2015, which is 3 percent of 

the total population of the country. The number of persons with disabilities by regions and their 

percentage share in respect to population living in the regions is shown in Table 42. 

Table 42. Persons with disabilities 

Region 
Registered persons 

with disabilities 

Percentage share in 

population 

Tbilisi 28 172 2.5% 

Imereti 23 451 4.4% 

Adjara 13 667 4.1% 

Samegrelo-Zemo Svaneti (Upper Svaneti) 11 963 3.6% 

Kakheti 10 009 3.1% 

Shida Kartli (Inner Kartli) 9 729 3.6% 

Kvemo Kartli (Lower Kartli) 8 884 2% 

Samtskhe-Javakheti 4 445 2.8% 

Guria 4 245 3.8% 

Mtskheta-Mtianeti 2 636 2.8% 

Racha-Lechkhumi 1 450 4.6% 

Total 118 651 3% 
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Gender-based Violence, Sexual Exploitation and Abuse, Sexual Harassment  

While there is a significant under-reporting of gender-based violence (GBV), surveys indicate that 

domestic and intimate partner violence is a concern in Georgia and it considerably prevails over other 

forms of GBV, sexual exploitation and abuse and sexual harassment. However, according to the 

research conducted by UN Women (2017), 10 percent of women reported having experienced sexual 

harassment at the workplace. In May 2019, the Parliament voted for the package of changes in the 

Labor Code, Law on Public Defender, Administrative Offenses Code and Civil Procedural Code of 

Georgia introducing definition of sexual violence and administrative penalties for such offenses. At the 

ǿƻǊƪǇƭŀŎŜΣ ŀƴȅ ǎŜȄǳŀƭ ƘŀǊŀǎǎƳŜƴǘ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŀ ŦƻǊƳ ƻŦ ŘƛǎŎǊƛƳƛƴŀǘƛƻƴΣ άŀƴ ǳƴǿelcome sexual 

ŎƻƴŘǳŎǘ ŀƛƳƛƴƎ ŀǘκƻǊ ŎŀǳǎƛƴƎ ƛƴǘƛƳƛŘŀǘƛƴƎΣ ƘƻǎǘƛƭŜΣ ƘǳƳƛƭƛŀǘƛƴƎ ƻǊ ŘŜƎǊŀŘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘΣέ ŀƴŘ ƛǎ ŀƭǎƻ 

prohibited and subject to accountability measures. The Inter-Agency Commission on Gender Equality, 

Violence against Women and Domestic Violence is the main accountability mechanism for planning, 

developing, and implementing the corresponding national action plans on violence against women. 

GBV services in Georgia include security/safety assistance by police, legal aid, healthcare 

assistance/mental health counselling, psychological aid, shelter protection, and other types of 

assistance provided by support groups. The State Fund for Protection and Assistance of (Statutory) 

Victims of Human Trafficking (ATIPFUND) is the primary entry point and the key state institution 

providing assistance to survivors of GBV including domestic violence, sexual violence and human 

trafficking. The ATIPFUND manages a network of services provided via shelters and crisis centers in 

different parts of the country.  

7.3.5.2 Economy 

CƻƭƭƻǿƛƴƎ ǘƘŜ ǊŜǎǘƻǊŀǘƛƻƴ ƻŦ DŜƻǊƎƛŀΩǎ ƛƴŘŜǇŜƴŘŜƴŎŜΣ ǘƘŜ ŎƻǳƴǘǊȅ ŜȄǇŜǊƛŜƴŎŜŘ ǘǿƻ ǿŀǾŜǎ ƻŦ ŜŎƻƴƻƳƛŎ 

reforms. The first, which established the institutional foundations for a new economic system, was 

carried out after the crises of the first half of the 1990s. These policies implemented during this first 

stage initially succeeded in stimulating economic growth; but this growth slowed by the end of the 

1990s. The primary aim of the second wave of reforms launched in 2004 was market liberalization, 

which, among other issues, was based upon such measures as the reduction of taxation and 

bureaucratic reform. One of the main factors behind economic growth during previous years was 

government investment, a significant part of which was directed toward infrastructure projects. In the 

meantime, the contribution of workforce to economic growth was actually negative, declining by an 

average rate of 1.6 percent. During this period, the average yearly growth of total factor productivity 

(the portion of growth unaccounted for by the growth of labor or capital) was 2.8 percent. 

During 2014-2021 the overall turnover of the business sector increased by three times and amounted 

to GEL 150 billion in 2021. The number of employed persons increased from 592,147 to 744,300 in 

that same period. The largest share of employees (in 2021) in the business sector was employed in 

trade (29 percent), industry (19 percent), health (10 percent), construction (9 percent), and transport 

and storage (8 percent). Trade surpassed industry as the largest share of employees in 2013 and its 

share has grown every year since with the exception of 2020, likely because of the COVID-19 

pandemic. The year 2020 also saw declines in other types of employment, most notably 

accommodation and food service activities (a 35 percent decline in number of employees from 2019 

to 2020); administrative and support service activities (a 27 percent decline); and professional, 

scientific, and technical activities (a 13 percent decline). As of 2021, employment in these sectors has 

started to recover but remains below 2019 levels. 

The average monthly remuneration in 2014-2021 increased from GEL 801 to GEL 1,348. The value 

added by business sector during this period increased from GEL 12.8 bln to GEL 27.8 bln. 
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tǊƛƻǊ ǘƻ ǘƘŜ ǇŀƴŘŜƳƛŎΣ DŜƻǊƎƛŀΩǎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ƘŀŘ ōŜŜƴ ŘǊƛǾŜƴ ōȅ ǎŜǊǾƛŎŜǎΣ ǿƛǘƘ ǘƻǳǊƛǎƳ ōŜƛƴƎ ŀ 

catalyst and boosting also trade, construction, and other services sectors. The share of services in the 

DŜƻǊƎƛŀΩǎ ŜŎƻƴƻƳȅ ƛƴŎǊŜŀǎŜŘ ŦǊƻƳ сл ǇŜǊŎŜƴǘ ƛƴ нллф to 78 percent in 2019. However, most of the 

revenue generated from these sectors was driving imports, as production base was low ς it is 

estimated that of US$ 3.3bn revenues from tourism in 2019, only US$ 1.3bn was retained in the 

economy. In 2020, tourism ŘŜŎƭƛƴŜŘ ǎƘŀǊǇƭȅ ǿƛǘƘ ƭŜǎǎ ǘƘŀƴ нл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎ ȅŜŀǊΩǎ ŀǾŜǊŀƎŜ 

monthly inbound visitors, and as of 2022, inbound visitors are still below levels seen in the last eight 

years, as is shown in Figure 48. 

Figure 48. Monthly Average Number of Visits Made by Inbound Visitors of Age 15 and Older 

 

In 2021, GDP in current prices was GEL 60.0 billion (USD 18.6 billion) and GDP per capita was GEL 

16,179.5 (USD 5,023.2). The average growth rate of real GDP was 3.3 percent in 2018-2021, with a 

growth rate of -6.8 percent in 2020, which recovered to a growth rate of 10.5 percent in 2021. Sectoral 

structure of GDP is shown in Figure 49. 
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Figure 49. Sectoral Structure of Gross Domestic Product (2021) 

 

Land Use and Agriculture. Georgia is a traditional agricultural country. Agriculture only makes up 

about 1.7 percent of employment as of 2021. However, 98 percent of family land holdings have some 

level of agricultural production. This production at most land holdings is primarily used for own 

consumption (77 percent), while 21 percent is primarily used for sale. A total of 59.5 percent of 

agricultural land holdings are primarily used for crop production, with 7.4 percent of holdings primarily 

used for livestock production, and the remaining 33.1 percent of holdings oriented equally on crop 

and livestock production. Agriculture made up 7.0 percent of total GDP in 2021, down from 9.6 percent 

in 2010. Overall, less land is being designated to sowing crops. The sown area for winter crops has 

stayed roughly constant from 2014 to 2021 (64.2 thousand hectares in 2021), while the sown area for 

spring crops declined almost 30 percent from 2014 to 2018 and has since remained roughly constant 

(147.6 thousand hectares as of 2021). Agriculture in West Georgia is rainfed, some areas requiring 

drainage. Irrigation services are provided in East Georgia. Irrigation infrastructure considerably 

deteriorated due to extreme economic hardship that followed breakdown of USSR and is gradually re-

built. Based on the total farmland and available water resources. It is estimated that that irrigation 

could be provided to the total of 725,000 hectares, however, only 17 percent of this area is serviced 

at present. Agroforestry is not developed in Georgia. Timber and non-wood products are extracted 

from natural forests based on forest management plans. Up to 70 percent of pastures are not 

registered as such. 10 percent is registered in private ownership, 7 percent is with the National Agency 

of State Property, and 5 percent is with municipalities. Small part of pastureland is registered with the 

National Forest Agency and the Agency of Protected Areas.       

Infrastructure. Georgian Railway, which is the oldest among the current working infrastructure 

facilities in Georgia, where the first train was launched from Zestaponi to Poti in 1871. In 1890, Tsipi 

double-track tunnel construction was completed, which is one of the unique constructions to date. 

From the mentioned period, the construction of Georgian Railway started to develop rapidly. To date, 

the overall length of the railway is 1,411 km, of which 296 km is double-track line. Construction of 

many artificial engineering buildings were required due to the difficult relief of Georgia. The number 

of the buildings exceed 3700 units, and total length is equal to 108 kilometers. The Railway 

Modernization Project, expected to be operational by the end of 2023, is a new, fully electrified, 

railway, that is expected to increase safety and capacity of the main line. Georgian Railway employs 

12,000 people. 

There are eight airports in Georgia. One of them is Babushera Airport, which is on the territory not 

controlled by the state of Georgia, 20 kms from Sokhumi. International airports are in Tbilisi, Kutaisi 

and Batumi. The airports of Telavi, Mestia, Ambrolauri and Poti are of local importance and the flights 

are completed seasonally, not year-round. 

Three ports and one sea terminal are located on the Black Sea coast. The length of international roads 

in Georgia equals to 1,593.4 kilometers and the total length of national roads is 5,460.3 kilometers. 

Tourism. Share of tourism in GDP made 8.4 percent before COVID-19 hit, then plummeted to 5.9 

percent in 2020 and is bouncing back since then. Nature and culture tourism is particularly popular 

among high-end foreign visitors. Nature tourism packages include visiting natural monuments, 

national parks and other protected areas, hiking, skiing, drinking/bathing in hot and mineral springs 

and other spa procedures, horse riding, paragliding, etc. Rafting, rowing, and to some extent - fishing 

are attractions related to freshwater bodies.      
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Employment. The labor force participation rate in 2022 was 51.9 percent. The unemployment level 

followed a decreasing trend from 2010 until 2019 (when it reached 17.6 percent), rose to a four-year 

high of 20.6 percent in 2021, and is now back down to 17.3 as of 2022. The number of people living 

below the poverty line was constantly decreasing in the past 15 years, with the exception of 2020. 

According to the Geostat information, this indicator was equal to 17.5 percent in 2021. 

7.3.6 /ǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜ 

State protection of cultural heritage is administered by the Ministry of Culture, Sport, and Youth of 

Georgia. It is noteworthy that most energy projects require permission from this Ministry since they 

involve earthworks. Figure 50 shows locations of cultural heritage sites across Georgia and Table 43 

shows the number and types of important heritage sites by major river basins. 

Figure 50. Cultural heritage sites 

 

Table 43. Cultural heritage sites in selected watersheds 

Watershed 
Registered 

Monuments 

Monuments of 
National 
Category 

Religious 
Monuments 

Fortified 
Structures 

Palaces / 
Castles 

Houses 

Enguri 196 6 45 158  54 

Rioni 438 15 75 36 1 238 

Khobistskali 27 - 19 4 1 1 

Natanebi 14 2 13 2   

Mtkvari 265 31 128 47 4 83 

Alazani 78 9 76 12 3  

Tergi 40 5 14 24 - 7 
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8.1 LƴǘǊƻŘǳŎǘƛƻƴ 

This Chapter defines key environmental and social receptors that were identified for this SESA and 

summarizes the potential issues for each of these in relation to implementation of the energy resource 

developments under proposed scenarios. It also presents an analysis of the sensitivities of 

environmental and social receptors to the various energy development resources. 

Finally, the Chapter presents the results of a spatial constraints analysis, which was carried out for 

proposed energy development scenarios (by resource type) and all topic areas. The major goal of the 

spatial constraints analysis is to provide a high-level overview of locations in which particular 

sensitivities are likely to arise should specific energy development project(s) be pursued, and to 

identify areas where development should not take place without overriding justifications. While the 

analysis is nominally based on the projects used to develop the scenarios, which in turn were based 

on meeting hourly electricity demand from 2020 through 2040, the constraints are not specific to the 

project(s) but to any developments of a particular type (e.g., small hydropower, solar, wind, etc.). 

Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ άǊŜŎŜǇǘƻǊǎέ ŦƻǊ ǘƘƛǎ {9{! ŀǊŜ ƴŜŎŜǎǎŀǊƛƭȅ ƳǳŎƘ ōǊƻŀŘŜǊ ǘƘŀƴ ǘƘŜ 

άǊŜŎŜǇǘƻǊǎέ that are considered in a project-specific ESIA or cumulative impact assessment. At the 

strategic level, the receptors are not the conditions in a specific area (e.g., local air quality, a particular 

community, or some plant or animal species) that are examined in project or cumulative assessments, 

but rather are broader categories of affected environmental and social resources within the wider 

άǊŜŎŜǇǘƻǊέ. 

8.2 YŜȅ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ wŜŎŜǇǘƻǊǎ 

The following tables show the key receptors of potential impacts and the most important 

environmental and social issues that would arise from each major category of energy development. 

The receptors and issues are shown in the following tables: 

¶ Climate and Air Quality: Table 44 

¶ Surface Water and Groundwater: Table 45 

¶ Geology, Soils and Land Use: Table 46 

¶ Landscape and Biodiversity: Table 47 

¶ Community and Socioeconomics: Table 48 

¶ Cultural Heritage: Table 49 
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Table 44. Receptors and environmental issues for Climate and Air Quality 

Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) Solar photovoltaic 
Hydropower 

(RES, ROR and PSP) 
Conventional 

Thermal (CCGT, ST and GT) 

Climate ς Climatic Zones 
ς Precipitation 
ς Temperature 
ς Sunlight (characterized as 

Direct Normal Insolation) 
ς Wind (velocity and select 

wind roses) 
ς Data on climate change 

trends 

None ς Global: none 
ς Local: possible 

increased humidity, 
moderated 
temperature from 
large reservoirs 

Possible contribution to 
climate change due to 
GHG emissions 

Air quality ς Particulate and other key 
pollutants 

ς Air quality trends 
ς Attainment and 

nonattainment of ambient 
air quality standards 

ς Construction stage air emissions 
ς Material transportation and changes to carbon emissions from 

alternative energy 

ς Construction air 
emissions 

ς Pollutant 
emissions during 
operation 

ς GHG emissions 
from fossil fuel 
combustion 

ς Ground and 
water deposition 
of air pollutants 

Odor Odor levels Negligible Negligible 
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Table 45. Receptors and environmental issues for Surface Water and Groundwater 

Receptor Supporting Attributes 

Issues by Energy Resource 

Wind (Onshore)  Solar Photovoltaic 
Hydropower 

(RES, ROR and PSP) 

Conventional 
Thermal 

(CCGT, ST and GT) 

Surface water 
quantity 

- Hydrologic regime 
of rivers, streams, 
lakes 

- Channel processes 
- Surface water 

withdrawals and 
discharges 

None Withdrawals for panel 
cleaning 

- Changes to flow patterns, 
especially at RES and PSP--may 
be some increases at low flows 
as well as decreases at high 
flows 

- Reduced flow at ROR 
- Changes to river dynamics and 

morphology 
- Effects of climatic changes 

(precipitation, temperature 
and glacier melting regimes) 
on water quantity, seasonally 
and overall 

Cooling water withdrawals and 
discharges 
 
 

Surface water 
quality 

Parameters by regions 
(surface water 
monitoring data) 

Construction activities may result in increased 
erosion and sedimentation of surface waters.  

- Construction activities may 
result in increased erosion and 
sedimentation of surface 
waters 

- Potential operational impact 
upon water quality (solids, 
temperature) due to disruption 
of flow, sediment dynamics, 
etc. 

- Reservoirs may become 
eutrophic 

- Increased water temperature 
in shallow reservoirs and 
reduced-flow streams 

- Construction activities may result 
in increased erosion and 
sedimentation of surface waters 

- Pollution of receiving waters by 
wastewater/cooling water 
discharge (i.e., thermal water 
pollution) 

Flooding 
regime  

Floodplains/ flood 
control structures and 
practices 
 

Vegetation clearance during construction and 
placement of turbines and ancillary facilities in 
floodplains could increase catchment flooding 
potential 

- Fundamental changes to 
flooding regimes up and 
downstreamτcan decrease 
periodic floods, potential 

Altered land drainage 
characteristics, and potential for 
increased extent of flood risk and 
surface water flow 
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Receptor Supporting Attributes 

Issues by Energy Resource 

Wind (Onshore)  Solar Photovoltaic 
Hydropower 

(RES, ROR and PSP) 

Conventional 
Thermal 

(CCGT, ST and GT) 

catastrophic flooding from 
dam failure 

- Possible downstream impacts 
from trapping of sediment in 
reservoirs 

- Peaking generation can lead to 
abrupt changes in water levels 

Groundwater 
resource 

ς Hydrogeologi
cal map and 
major 
aquifers 

ς Groundwater 
withdrawals/
wells 

ς Groundwater 
availability by 
regions 

None Withdrawals for panel 
cleaning if no available 
surface water sources 

Potential for altered groundwater 
quality and regime if in hydraulic 
continuity with surface waters 
affected by reservoirs or 
diversions 

Potential for altered groundwater 
recharge/extraction regime if 
groundwater used for steam 
generation/cooling 

Groundwater 
quality 

Groundwater 
monitoring data 

Potential for groundwater infiltration by 
pollutants during construction  

 Potential for groundwater 
infiltration of pollutants during 
construction and operation (ash 
ponds) 
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Table 46. Receptors and environmental issues for Geology and Soils 

Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore)  Solar photovoltaic 
Hydropower 

(RES, ROR and PSP) 
Conventional 

Thermal (CCGT, ST and GT) 

Landslide/Debr
is Flow Hazard 
Areas  

ς Topography 
derived >50% 
slopes 

ς Brownfield 
sites 

ς Location of 
facility 
relative to 
mountainous 
and hilly 
regions, 
steep river 
banks and 
coastlines 

- Localized 
impact from 
construction 
development 
(vibration, 
blasting, 
clearing & 
grading level 
site) 

- Localized 
impact from 
vibrations 
and 
downwash 
during 
operations 

- Wide access 
roads may 
worsen 
landslide 
potential 

ς Localized 
impact from 
loss of soils 
in project 
footprint 

ς Localized 
impact from 
construction 
development 
(vibration, 
blasting, 
clearing & 
grading level 
site) 

ς Localized impact from loss of 
soils in project footprint and 
under reservoirs 

ς Potential large landslides in 
mountainous areas, can block 
river courses, damage facility 
or communities 

ς Regional impact from failure 
of dams  

Localized impact from 
construction development 
(vibration, blasting, clearing & 
grading level site) 

High Value 
Soils 

Location of facility on 
or adjacent to fertile 
soils. 

ς Construction activities resulting in soil erosion and compaction 
ς Replacement/ removal of lands from agricultural production (e.g., wineries, 

orchards, cropland, pastures), including possible loss/change of land near 
rivers/streams affected by HPP operation 

ς Construction activities 
resulting in soil 
erosion, compaction, 
and/or contamination 

ς Removal of lands 
from agricultural 
production 
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Table 47. Receptors and environmental issues for Landscape and Biodiversity 

Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) (WPP) Solar photovoltaic 
Hydropower 

(RES, ROR and PSP) 

Conventional 
Thermal 

(CCGT, ST and GT) 

Protected 
Landscapes 

ς Biosphere 
reserves 

ς World Heritage 
Sites 

ς Ramsar sites 
ς National Parks 
ς Emerald sites 

ς Impacts on 
landscape 
character and 
visual amenity 
over wide areas 
due to large 
footprint and 
height of turbines 

ς Impacts on the 
scenic value of 
nearby national 
parks and other 
protected areas 

ς Large footprint of 
land-take will 
impact on 
landscape 
character over 
wide areas 

ς Impacts on the 
scenic value and 
setting of nearby 
national parks 
and other 
protected areas 

ς Reservoirs and 
dams will have 
impacts on 
landscape 
character over 
wide areas 

ς Impacts on the 
scenic value and 
setting of national 
parks and other 
protected areas 

ς Land-take and 
height of boiler(s) 
building and 
stacks will impact 
on landscape 
character and 
visual amenity 
over wide area 

ς Impacts on the 
scenic value and 
setting of nearby 
protected areas 

Protected areas 
and other High 
Value 
Biodiversity 
Areas 

ς Biosphere 
reserves 

ς World Heritage 
Sites 

ς Ramsar sites 
ς National Parks 
ς Emerald sites 
ς IBAs 
ς Special Protection 

Areas 
 

ς Valuable 
terrestrial habitat 
loss 

ς Fragmentation of 
ecosystems from 
footprint, access 
roads and 
transmission 
networks 

ς Reduction in 
populations of 
migratory bird 
species due to 
strike associated 
with turbines or 
transmission lines 

ς Potential impacts 
to bats and soil 

ς Habitat loss due 
to land-take for 
solar PV arrays 

ς Some potential 
for grassland 
habitat creation 
under arrays 

ς Fragmentation of 
ecosystems from 
roads and 
transmission 
networks 

ς Habitat loss and 
fragmentation 
due to project 
footprint, 
including 
reservoir and 
transmission lines 

ς  

ς Land-take from 
footprint of 
power station, 
network 
infrastructure 

ς Fragmentation of 
ecosystems 

ς Water resource 
competition for 
habitats; 
degradation from 
emissions to air 
and water 
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Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) (WPP) Solar photovoltaic 
Hydropower 

(RES, ROR and PSP) 

Conventional 
Thermal 

(CCGT, ST and GT) 

organisms due to 
vibration/noise 

Aquatic 
Ecosystems 

Biological quality 
elements: 
ς Anadromous Fish 

Routes 
ς Endemic fish 

populations 
ς Aquatic 

invertebrates 
ς Physical and 

chemical 
supporting 
elements 

Ecological impacts in local water bodies as a result of 
sediment deposition from stormwater runoff during 
construction 

ς Blockage of 
migratory routes 

ς Fish entrainment/ 
impingement 

ς Stream flow and 
aquatic habitat 
modification 

ς Water quality 
impacts during 
construction 

Ecological impacts due to 
changes in water quality in 
local water bodies due to 
sediment and 
contaminants in 
stormwater runoff, 
wastewater discharges 
(including cooling water), 
water withdrawals 

Ambient Noise ς Distribution of 
local terrestrial 
species 

ς Migratory 
terrestrial species 

ς Bird migration 
pathways 

ς  

ς Disturbance of 
habitat during 
construction 

ς Disturbance to 
birds breeding 
and seasonal 
migration 

Disturbance of habitat 
during construction 

ς Disturbance of 
habitat during 
construction 

 

ς Disturbance of 
habitat during 
construction 

Protected 
Species 

ς Distribution data 
/ habitat areas for 
Georgia & IUCN 
Red List species 

ς Bat populations 
ς Bird migration 

pathways 

ς Disturbance of 
habitat during 
construction 

ς Bird and bats 
strike (turbines 
and transmission) 

ς Habitat loss 
impacts upon 
terrestrial species 

ς Disturbance of 
habitat during 
construction 

ς Light impacts 
during operation 

ς Land-take 
footprint impacts 
upon terrestrial 
species 

ς Bird and bat 

- Footprint impacts 
on species from 
infrastructure 
(transmission 
lines, flooded 
valleys, roads, 
etc.) 

- Bird and bats 
strike 
transmission) 

ς Land-take from 
footprint of 
power plant and 
transmission lines 

ς Network 
infrastructure and 
supply network 

ς Noise, emissions, 
water 
consumption and 
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Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) (WPP) Solar photovoltaic 
Hydropower 

(RES, ROR and PSP) 

Conventional 
Thermal 

(CCGT, ST and GT) 

strike 
(transmission) 

-  vibration  

High-quality 
unregulated 
landscapes 
(Undisturbed 
natural 
landscape, 
traditionally 
managed areas, 
scenic and 
historic areas) 

ς Landscape 
character 
features 
associated with 
forest areas 

ς Visual amenity 
ς People 

Impacts on landscape 
character and visual 
amenity over wide areas 
due to large footprint and 
height of turbines 
 

ς Large footprint of 
land-take will 
impact on 
landscape 
character over 
large areas 

ς  

ς Reservoirs and 
dams will affect 
landscape 
character over 
wide areas 

ς  
 

Impacts on landscape 
character and visual 
amenity associated with 
land-take and ancillary 
development (buildings, 
cooling towers, 
substations, switchyards, 
transmission lines, roads) 
 

Low quality 
landscapes 
(Degraded and or 
intensively used 
landscapes, 
typically 
intensive arable, 
intensive 
livestock units, 
industrialized 
and urban 
landscapes) 

ς Landscape 
character 
associated with 
areas of 
intensively 
farmed arable 
land 

ς Visual amenity 
ς People 

Impacts on landscape 
character and visual 
amenity over wide areas 
due to large footprint and 
height of turbines 
 

ς Large footprint of 
land-take will 
impact on 
landscape 
character over 
wide areas. 

ς Local impacts on 
landscape 
character and 
visual amenity, 
associated with 
ancillary 
development 
(buildings, pylons, 
etc.)  

ς Reservoirs and 
dams will have 
impacts on 
landscape 
character over 
wide areas. 

ς Local impacts on 
landscape 
character and 
visual amenity, 
associated with 
ancillary 
development 
(buildings, 
powerhouses, 
weir intakes, 
pylons, 
substations etc. ). 

Impacts on landscape 
character and visual 
amenity, associated with 
land-take and ancillary 
development (buildings, 
cooling towers, 
substations, switchyards 
and transmission lines) 
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Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) (WPP) Solar photovoltaic 
Hydropower 

(RES, ROR and PSP) 

Conventional 
Thermal 

(CCGT, ST and GT) 

Unprotected 
remnant natural 
ecosystems  

ς Forests 
ς Meadows 
ς Flat grasslands 
ς River corridors 

Footprint losses of 
remnant undesignated 
natural habitats 

   

Unprotected 
adapted 
ecosystems 

Ecosystems adapted to 
more intensive urban land 
use such as croplands and 
urban/ rural fringes 

Footprint losses of 
adapted habitats 
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Table 48. Receptors and social issues for Communities and Socioeconomics 

Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) (WPP) 
Solar power PV 

(SPP) 

Hydropower 
(HPP RES, HPP ROR and 

HPP PSP) 

Conventional 
Thermal (TPP) 

(CCGT, ST and GT) 

Demographics ς Population 
ς Population density 
ς Age 
ς Ethnicity 

ς Potential 
disputes over 
placement 

ς Economic 
and/or 
physical 
displacement  

ς Potential ethnic 
disputes over 
placement 

ς Economic 
and/or physical 
displacement 

ς Potential 
ethnic disputes 
over 
placement 

ς Economic 
and/or physical 
displacement 

ς Potential ethnic 
disputes over 
placement. 
Economic 
and/or physical 
displacement 

Health and Ambient 
Noise 

ς Population health 
ς Longevity 
ς Birth rate 
ς Death rate 
ς Causes of death 

ς Potential 
disruption due 
to noise and 
dust during 
construction 

ς Operational 
noise, 
vibration 

ς Labor influx 
(including 
disease) 

ς Potential 
disruption due 
to noise and 
dust during 
construction 

ς Labor influx 
(including 
disease) 

ς Impacts on 
drinking water 
supply 

ς Potentially 
disruption due 
to noise and 
dust during 
construction 

ς Labor influx 
(including 
disease) 

ς Potential off-
gassing, air 
emissions and 
dust 
(construction 
and operation) 

ς Exposure to 
contamination 
from ash 
management 

ς Labor influx 
(including 
disease) 

Employment/ 
Earnings 

ς Income 
ς GDP/Capita by province 

ς Increased 
employment 
in rural areas 
for 
construction, 
O&M 

ς Loss of 
aesthetic 
value for areas 
with tourism 
potential 

ς Increased 
employment in 
rural areas for 
construction, 
O&M 

ς Provides a long-
term green 
energy source 
of energy that 
will help 
stabilize energy 

ς Loss of 
aesthetic value 
for areas with 
tourism 
potential 

ς Increased 
employment in 
rural areas for 
construction, 
O&M 

ς Provides a 

ς Loss of 
aesthetic value 
for areas with 
tourism 
potential 

ς Increased 
employment in 
rural areas for 
construction, 
O&M 
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Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) (WPP) 
Solar power PV 

(SPP) 

Hydropower 
(HPP RES, HPP ROR and 

HPP PSP) 

Conventional 
Thermal (TPP) 

(CCGT, ST and GT) 

ς Provides a 
long-term 
green energy 
source of 
energy that 
will help 
stabilize 
energy 
balance of the 
country 

ς Labor influx 
effects on 
housing, food, 
& other prices 

balance of the 
country 

long-term 
green energy 
source of 
energy that will 
help stabilize 
energy balance 
of the country 

Economic Sectors ς Industry 
ς Agriculture (winery, 

orchards, etc.) 

ς Possible 
temporary 
disruption of 
livestock land 
use for grazing 
during 
construction 

ς Potential 
improvement 
to reliability 
and security of 
energy supply 

ς Loss of resource 
areas for 
agriculture, and 
industry due to 
facility footprint 

ς Potential 
improvement 
to reliability 
and security of 
energy supply 

ς Possible 
alteration of 
river flows 

ς Possible 
reduction/loss 
(riverine) or 
addition 
(reservoir) of 
fisheries 

ς Loss of 
resource areas 
for agriculture, 
and industry 
due to facility 
footprint 

ς Potential 
improvement 
to reliability 
and security of 

Potential improvement 
to reliability and security 
of energy supply 
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Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) (WPP) 
Solar power PV 

(SPP) 

Hydropower 
(HPP RES, HPP ROR and 

HPP PSP) 

Conventional 
Thermal (TPP) 

(CCGT, ST and GT) 

energy supply 

Infrastructure ς Transportation 
(Road/Highways, Rail, 
Airports and 
approaches, Ports 

ς Existing and planned 
energy transmission 
lines 

ς Gas pipelines 

ς Visual impact 
affecting 
property value 

ς Potential 
improvement 
to reliability of 
energy supply 

ς Impacts to 
traffic 
patterns 
during 
construction 

ς Visual impact 
affecting 
property value 

ς Potential 
improvement 
to reliability of 
energy supply 

ς Impacts to 
traffic patterns 
during 
construction 

ς Footprint 
impacts and 
potential for 
alterations to 
water regime 
resulting in 
altered flood 
risk and water 
resources 
available for 
abstraction 

ς Property value 
effects 

ς Possible 
damage to 
infrastructure 
for large 
equipment and 
material 
transportation 

ς Impacts to 
traffic patterns 
during 
construction 

ς Reduced 
sediment flow 
downstream of 
dams can 
undermine 
bridge 
structures 

ς Potential 
improvement to 
reliability of 
energy supply 

ς Impacts to 
traffic patterns 
during 
construction 
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Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) (WPP) 
Solar power PV 

(SPP) 

Hydropower 
(HPP RES, HPP ROR and 

HPP PSP) 

Conventional 
Thermal (TPP) 

(CCGT, ST and GT) 

Tourism and 
Environmental 
Amenities 

ς Hunting 
ς Beaches 
ς Fishing 
ς Skiing 
ς Conventional tourism 
ς Eco-tourism 
ς Availability of potable 

water 
ς Contaminated sites 

ς Visual and 
land access 
impact on 
recreational 
activities such 
as hiking, eco-
tourism, 
fishing and 
hunting 

ς Improvements 
to 
infrastructure 
and interest in 
renewable 
energy could 
increase eco-
tourism 

ς Visual and land 
access impact 
on recreational 
activities such 
as hiking, eco-
tourism, fishing 
and hunting 

ς Improvements 
to 
infrastructure 
and interest in 
renewable 
energy could 
increase eco-
tourism 

ς Visual and land 
access impact 
on recreational 
activities such 
as hiking, eco-
tourism, 
rafting, 
boating, 
fishing, 
hunting, etc. 

ς Improvements 
to 
infrastructure 
and interest in 
renewable 
energy could 
increase eco-
tourism 

None 
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Table 49. Receptors and Issues for Cultural Heritage 

Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) 
(WPP) 

Solar power PV 
(SPP) 

Hydropower 
(HPP RES, HPP ROR and HPP 

PSP) 

Conventional 
Thermal (TPP) 

(CCGT, ST and GT) 

UNESCO World 
Heritage sites 

ς Cultural sites of 
outstanding 
value 

ς Natural sites of 
outstanding 
value 

ς Loss or 
damage to 
resource due 
to 
construction 

ς Visual 
intrusion 
into cultural 
landscape 

ς Loss or damage to 
resource due to 
construction 

ς Visual intrusion into 
cultural landscape 

ς Loss or damage to 
resource due to 
construction 

ς Visual intrusion into 
cultural landscape 

ς  Loss or 
damage to 
resource due 
to 
construction 

ς Visual 
intrusion into 
cultural 
landscape 

Registered 
cultural heritage 
sites/monuments  

ς Paleontological 
sites, paleo-
environmental 
deposits 

ς Archaeological 
sites 

ς Built heritage 
(e.g. historic 
buildings, 
monuments) 

ς Battlefields/War 
Monuments 
/Burial Grounds 

ς Loss or 
damage to 
resource due 
to 
construction 

ς Visual 
intrusion 
into cultural 
landscape 

ς Loss or damage to 
resource due to 
construction 

ς Visual intrusion into 
cultural landscape 

ς Loss or damage to 
resource due to 
construction 

ς Flooding of 
monuments and 
artifacts 

ς Visual intrusion into 
cultural landscape 

ς Loss or 
damage to 
resource due 
to 
construction 

ς Visual 
intrusion into 
cultural 
landscape 

Unknown or 
unregistered 
cultural heritage  

ς Areas of 
Paleontological 
or paleo-
environmental 
potential (e.g. 
where 
conditions for 
preservation are 
favorable) 

ς Loss or 
damage to 
resource due 
to 
construction 

ς Visual 
intrusion 
into cultural 
landscape 

ς Loss or damage to 
resource due to 
construction 

ς Visual intrusion into 
cultural landscape 

ς Loss or damage to 
resource due to 
construction 

ς Visual intrusion into 
cultural landscape 

ς Loss or 
damage to 
resource due 
to 
construction 

ς Visual 
intrusion into 
cultural 
landscape 
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Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) 
(WPP) 

Solar power PV 
(SPP) 

Hydropower 
(HPP RES, HPP ROR and HPP 

PSP) 

Conventional 
Thermal (TPP) 

(CCGT, ST and GT) 

ς Main 
archaeological 
hotspots /zones 
and sites 

ς Archaeological 
sites 

ς Built heritage 
(e.g. historic 
buildings) 

ς Places with 
historical or 
cultural interest 

Intangible cultural 
heritage 

ς Practices and 
traditions 

ς Knowledge and 
skills 

ς Values 
ς Associated 

objects, 
artifacts, 
instruments and 
cultural spaces 
for the above. 

Loss, partial loss, 
change or disruption 
to resource  

Loss, partial loss, change or 
disruption to resource 

Loss, partial loss, change or 
disruption to resource 

Loss, partial loss or 
disruption to resource 

Noise Noise standards for 
worksites and residential 
areas, night and day 

- Construction 
noise 

- Noise during 
generation, 
especially 
nearby and 
at night  

- Construction noise 
- Limited noise during operation 

- Construction 
noise 

- Limited noise 
during 
operation 

Light ς Proximity to 
residential 

Flashing warning 
lights on nacelles 

Security lighting on long 
perimeter during operation 

Possible security lighting 
during operation 
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Receptor Supporting attributes 

Issues by Energy Resource 

Wind (onshore) 
(WPP) 

Solar power PV 
(SPP) 

Hydropower 
(HPP RES, HPP ROR and HPP 

PSP) 

Conventional 
Thermal (TPP) 

(CCGT, ST and GT) 

areas, high 
biodiversity 
areas 
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8.3 {ŜƴǎƛǘƛǾƛǘȅ ƻŦ wŜŎŜǇǘƻǊǎ 

This SESA has used expert judgment to determine the sensitivity of receptors based on the value of each 

receptor against the vulnerability of that receptor to changes resulting from each energy resource under the 

proposed Scenarios, as shown in Table 50 to Table 55. 

Value and vulnerability of receptors are defined as follows: 

¶ Value = based on geographic scale, legal protection, rarity and importance of the receptor. 

¶ Vulnerability = based on likelihood of receptor being exposed to an E&S effect from scenarios or 

ǊŜǎƻǳǊŎŜΣ ŀƴŘ ǘƘŜ ǊŜŎŜǇǘƻǊΩǎ ǘƻƭŜǊŀƴŎŜ ŀƴŘ ǊŜǎƛƭƛŜƴŎŜ ǘƻ ŀ ƎƛǾŜƴ ŜƴǾƛǊƻƴmental or social effect. 

Sensitivity is determined as being either high, medium, low or none, based on the combination of the 

receptor value and vulnerability, as identified in the matrix below: 

 

  Value 

  High ς receptor is rare, 

important for social or 

economic reasons, legally 

protected, of international 

or national designation 

Low ς receptor is 

common, of local or 

regional designation 

V
u

ln
e

ra
b

ili
ty

 

High -- e.g. potential pathways exist for 

E&S change in receptors as a result of 

scenarios, receptor is in a declining 

condition, dependent on a narrow range of 

environmental or social conditions 

High Medium 

Medium -- e.g. few pathways exist for 

environmental or social change in 

receptors as a result of proposed 

scenarios, receptor is only expected to 

recover from disturbance over a prolonged 

period of time, if at all 

Medium Medium 

Low e.g. limited or no pathways exist for 

E&S change in receptors as a result of 

scenarios, receptor is in stable or favorable 

condition and/or dependent on wide range 

of environmental or social conditions 

Medium Low 

None e.g. no pathways exist between E&S 

changes and receptors, receptor is 

insensitive to disturbance 

None None 
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8.3.1 /ƭƛƳŀǘŜ ŀƴŘ !ƛǊ vǳŀƭƛǘȅ 

The value, vulnerability, and sensitivity of the environmental receptors for this topic are shown in Table 50. 

Table 50. Sensitivity of Receptors for Climate and Air Quality 

Receptor Value 
Wind (Onshore)  Solar Photovoltaic 

Hydropower 
(RES, ROR and PSP) 

Conventional Thermal 
(CCGT, ST, GT) 

Vulnerability Sensitivity  Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

Climate <High> ς climate 
is of international 
importance 

None 
Climate will not 
be affected by 
installation of 
schemes to 
utilize wind 
resources at this 
scale 

None None ς Climate 
will not be 
affected by 
installation of 
solar 
photovoltaic 
plants at this 
scale) 

None <Low> 
Possible changes 
of local 
micro/meso 
climate (large 
HPP RES only) 

<Low> <Medium-
Low>- Burning 

fossil fuel 
releases CO2 and 
other GHGs, 
which contribute 
to global 
warming and 
climate change, 
minimal at this 
scale 

<High> 

Air quality <High> ς
Maintaining and 
enhancing air 
quality is of 
national 
importance  

<Low> - 
Potential for very 
minor air quality 
impacts during 
construction. 
None during 
operation 

<Medium> 

 

<Low> - 
Potential for 
very minor 
limited air 
quality impacts 
during 
construction. 

None during 
operation 

<Medium> 

 

<Low> - 
Potential for 
very minor air 
quality impacts 
during 
construction. 
None during 
construction 

<Medium> 

 

<Medium> 
Very minor 
during 
construction. 
Potential for 
high emissions 
during 
operation. 

 

 

<Medium> 

 

Odor  <Low> - Nuisance 
odor is a matter of 
concern for local 
population 

None None None None None None <Low> - Potential 
for downwind 
odors at medium 
range 

<Low> 
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Receptor Value 
Wind (Onshore)  Solar Photovoltaic 

Hydropower 
(RES, ROR and PSP) 

Conventional Thermal 
(CCGT, ST, GT) 

Vulnerability Sensitivity  Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

Noise Noise standards 
for worksites and 
residential areas, 
night and day 

        

          

 

8.3.2 {ǳǊŦŀŎŜ ²ŀǘŜǊ ŀƴŘ DǊƻǳƴŘǿŀǘŜǊ 

The value, vulnerability and sensitivity of the environmental receptors for this topic are shown in Table 51. 

Table 51. Sensitivity of Receptors for Surface Water and Groundwater 

Receptor Value 
Wind (Onshore)  Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal 
(CCGT, ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

Surface Water 
Quantity 

<High> 
Availability of 
surface water 
resources is of 
national 
importance. May 
also be a 
transboundary 
issue on some 
rivers some 
locations. 

None ς 
Wind farm 
development 
will not utilize 
water 
resources except 
minor demand 
during 
construction. No 
significant 
pathway for 
environmental 
change. 

None <Low> 
Minor water 
consumption in 
construction 
and operation 
 

<Low> <High> 
Limited 
consumptive use 
but changes in 
timing and 
amounts of flows. 
 
Potential to 
impact flooding 
regimes up and 
downstream of 
new hydro 
developments 
(both, RES and 

<High> <Medium> 
Potential for 
moderate water 
consumption for 
steam & cooling  

<Medium> 
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Receptor Value 
Wind (Onshore)  Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal 
(CCGT, ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

ROR) during 
operation 

Surface water 
quality 

<High> 
Quality of surface 
water resources 
is of national and 
regional 
importance 

<Low> 
 Construction 
may result in 
minor spills, 
erosion, surface 
runoff, and 
sedimentation of 
surface waters. 

<Medium> 

 

None ς Surface 
water quality 
will not be 
influenced by 
schemes to 
utilize solar 
resources 
other than 
minor localized 
spills and 
minor erosion 
and 
sedimentation 
during 
construction 

None <Medium> 
Construction 
works may cause 
minor spills, 
erosion, surface 
runoff and 
sedimentation of 
surface waters. 
 
Potential 
operational 
impact due to 
disruption of flow, 
sediment 
dynamics, etc. 
(new and existing 
projects) 

<Medium> 

 

<Medium> 
Construction 
may result in 
minor spills, 
erosion, surface 
runoff and 
sedimentation 
 
Release of 
untreated 
wastewater into 
the environment 
during operation 
could impair 
local surface 
water quality 

<Medium> 

 

Groundwater 
quantity 

<High> 
Availability of 
groundwater 
resources is of 
national 
importance 

None ς No 
impacts on 
groundwater 
from 
construction or 
operation 

None None ς No 
impacts during 
construction, 
very minor 
impacts if 
groundwater 
resources used 
during 
operation 
(cleaning) 

None <Low> 
Potential for 
localized 
alterations to 
groundwater 
recharge/ 
extraction regime 

<Medium> 

 

<Medium> 
Potential for 
moderate 
consumptive use 
if groundwater 
used for cooling 

<Medium> 

 

Groundwater 
quality 

<High> 
Quality of 
groundwater 
resources is of 
national 
importance 

None ς 
Groundwater 
quality will not 
be influenced by 
installation of 
schemes to 
utilize wind 

None None ς Ground 
water quality 
will not be 
influenced by 
utilization of 
solar resources 
except risk of 

None <Low> 
ς Potential for 
localized 
alterations to 
groundwater 
quality due to 
short-term 

<Medium> 

 

<Medium> 
Potential for 
groundwater 
contamination 
from onsite fuel 
storage and ash 

<Medium> 
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Receptor Value 
Wind (Onshore)  Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal 
(CCGT, ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

resources except 
risk of minor 
spills in 
construction 

minor spills in 
construction 

construction 
activities 

management 
units 

 

8.3.3 DŜƻƭƻƎȅ ŀƴŘ ǎƻƛƭǎ 

The value, vulnerability and sensitivity of the environmental receptors for this topic are shown in Table 52. 

Table 52. Sensitivity of Receptors for Geology and Soils 

Receptor Value 
Wind (Onshore) Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal 
(CCGT, ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

Bedrock Geology  <Low> 
Geology common 
to localities or 
region 

None-- 
Impact pathways 
limited to 
construction 
blasting, drilling 
and foundations 

None None -Impact 
pathways 
limited to 
construction 
blasting, 
drilling and 
foundations 

None NoneτImpact 
pathways limited 
to dam 
construction 
blasting, drilling 
and foundations 

None None ς Impact 
pathways 
limited to 
plant 
construction 
blasting, 
drilling and 
foundations  

None 

Landslide Hazard 
Areas 
(Geomorphologic 
hazardous 
events) 
*only in 
landslide/debris 
flow/mudflow 
prone areas* 

<Low> 
Landslide hazards 
mostly in 
mountainous or 
hilly regions, 
adjacent to steep 
river banks, and 
along southern 
coastline mostly 
detrimental to 
environment, 

None ς 
Landslide- and 
debris flow-
prone areas limit 
siting in these 
areas.  

None None ς 
Landslide- and 
debris flow-
prone areas 
limit siting in 
these areas 

None <Medium> 
Construction 
activities, land 
clearing, 
vegetation 
removal, 
inundation and 
alteration of 
drainage may 
cause or increase 
likelihood/ 

<Medium> 

 

None ς 
Landslide- and 
debris flow-
prone areas 
limit siting in 
these areas 

None 
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Receptor Value 
Wind (Onshore) Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal 
(CCGT, ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

public health & 
welfare 

severity of 
landslide 

High Value Soils 

(where 
geographically 
present) 

<High> 
Widespread, but 
high value soils 
critical to 
agricultural 
productivity 
(orchards, 
cropland, 
vineyards) 

<Medium> 
Construction 
activities, land 
clearing, removal 
of vegetation, 
alteration of 
drainage can 
increase erosion 
/ loss of receptor 
 
Project footprint 
removes soil 
from productive 
use 

<Medium> 

 

<Medium> 
Construction 
activities, land 
clearing, 
removal of 
vegetation, 
alteration of 
drainage can 
increase 
erosion / loss 
of receptor 
 
Project 
footprint 
removes soil 
from 
productive use 

<Medium> 

 

<Medium> 
Construction 
activities, land 
clearing, removal 
of vegetation, 
alteration of 
drainage can 
increase erosion 
/ loss of receptor 
 
Project footprint 
and reservoirs 
remove soil from 
productive use 

<Medium> 

 

<Medium> 
Construction 
activities, land 
clearing, 
removal of 
vegetation, 
alteration of 
drainage can 
increase 
erosion / loss 
of receptor 
 
Project 
footprint 
removes soil 
from 
productive use 

<Medium> 

 

General Soil 
Characteristics 
and Quality  

<Low> 
General soil 
characteristics of all 
soil 
classifications are 
common  

<Medium> 
Removal of 
vegetation, 
erosion, release 
of chemicals, and 
compaction 
under heavy 
equipment and 
facilities can 
effect minor 
changes in 
existing soil 
characteristics 

<Medium> 

 

<Medium> 
Removal of 
vegetation, 
erosion, 
release of 
chemicals, and 
compaction 
under heavy 
equipment and 
facilities can 
effect minor 
changes in 
existing soil 
characteristics 

<Medium> 

 

<Medium> 
Removal of 
vegetation, 
erosion, release 
of chemicals, and 
compaction 
under heavy 
equipment and 
facilities can 
effect changes in 
existing soil 
characteristic 
 
Access to soil lost 
under reservoirs 

<Medium> 

 

<Medium> 
Removal of 
vegetation, 
erosion, release 
of chemicals, 
and compaction 
under heavy 
equipment and 
facilities can 
effect minor 
changes in 
existing soil 
characteristics 

<Medium> 
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8.3.4 [ŀƴŘǎŎŀǇŜ ŀƴŘ .ƛƻŘƛǾŜǊǎƛǘȅ 

The value, vulnerability and sensitivity of the environmental receptors for this topic are shown in Table 53. 

Table 53. Sensitivity of Receptors for Landscape and Biodiversity 

Receptor Value 
Wind (Onshore) Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal (CCGT, 
ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

Natural 
Protected Areas 
 
(Receptors are 
dependent on 
narrow range of 
conditions) 

<High> 
Protected areas 
are 
internationally, 
nationally and/or 
regionally 
important areas 
of natural 
habitat, 
supporting 
habitats and 
species of 
conservation 
concern 

<High> 
Potential 
permanent land 
loss of areas 
occupied by 
turbines, roads, 
transmission 
lines if sited in or 
near these areas.  

<High> <High> 
Potential 
permanent land 
loss of areas 
occupied by 
turbines, roads, 
transmission 
lines if sited in or 
near these areas. 
 

<High> <High> 
Potential 
permanent land 
loss of 
potentially large 
land areas 
occupied by 
dams, 
construction 
zones, reservoirs, 
roads, 
transmission 
lines if sited in or 
near these areas 

<High> None - 
Potential 
permanent land 
loss of land areas 
occupied by 
footprint, roads, 
transmission 
lines, if sited in or 
near these areas. 
 
Siting considered 
very unlikely (if it 
occurred, 
impacts similar 
to other types) 

None 

Bird and bat 
species 
(migratory 
species) 
 
(Receptors are 
dependent on 
narrow range of 
conditions and 
some are in 
decline) 

<High> - 
Migratory 
species in 
Georgia are 
internationally, 
nationally and 
regionally 
important 

<High> 
Potential loss of 
migratory and 
resident birds 
and bats due to 
collision with 
turbines and 
aboveground 
transmission 
lines. 
 

<High> <High> 
Potential loss of 
migratory and 
resident birds 
and bats due to 
collision with 
aboveground 
transmission 
lines, some 
potential risks 
and benefits due 
to night lighting. 
 

<High> <High> 
Potential loss of 
migratory and 
resident birds 
and bats due to 
collision with 
aboveground 
transmission 
lines. Reservoirs 
may provide 
habitat for some 
species and 
resting places for 
migrants. 

<High> <High> 
Potential loss of 
migratory and 
resident birds 
and bats due 
collision with 
aboveground 
transmission 
lines. 

<High> 
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Receptor Value 
Wind (Onshore) Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal (CCGT, 
ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

Terrestrial 
Ecosystems and 
Important 
terrestrial 
species 
 
(Receptors are in 
decline and 
dependent on 
narrow range of 
conditions) 

<High> - 
Habitats and 
species of 
conservation 
concern: listed 
by IUCN or 
Georgian Red 
Book, and 
locally/ 
regionally 
endemic species 

<High> - 
Potential loss of 
habitat and 
species by the 
wind turbine and 
transmission line 
development, 
particularly 
during 
construction 

<High> <High> 
Potential loss of 
habitat and 
species by solar 
array and 
transmission line 
development, 
particularly 
during 
construction. 

<High> <High> 
Potential loss of 
habitat and 
species by 
project footprint 
and transmission 
line 
development, 
particularly 
during 
construction, and 
loss to reservoir 
inundation. 

<High> <Medium> ς 
Potential loss of 
habitat and 
species by the 
project footprint 
and transmission 
line 
development, 
particularly 
during 
construction 

<Medium> 

 

Aquatic 
Ecosystem and 
Important 
Aquatic Species 
 
(In general, 
receptors are in 
decline and 
dependent on 
narrow range of 
conditions) 

<High> - 
Habitats and 
species of 
conservation 
concern: listed 
by IUCN or 
Georgian Red 
Book, and 
locally/ 
regionally 
endemic species 

<High> - 
Aquatic species 
could be affected 
by stormwater 
runoff in 
construction if 
sited near water 
supporting 
important 
aquatic species 

<High> <High> - 
Aquatic species 
could be affected 
by stormwater 
runoff in 
construction if 
sited near water 
supporting 
important 
aquatic 

<High> <High> - 
Change in water 
environment by 
diversions or 
dams/ reservoirs 
would have local- 
& regional-scale 
impact on 
affected 
habitats/ species 
if water body 
supports such 
habitat and 
species 

<High> <Medium> - 
Water 
withdrawals and 
wastewater 
discharges could 
have local and 
regional-scale 
impacts on 
affected water 
bodies and 
hydrological 
networks if water 
body supports 
such habitat and 
species 

<Medium> 

 

Forest Areas (if 
project located in 
forested area) 

<High> - 
Forest products, 
population use, 
amenity value 

<High> 
Permanent loss 
of forestland at 
turbines, roads, 
transmission 
corridors 

<High> <High> 
Permanent loss 
of forestland at 
arrays, roads, 
transmission 
corridors 

<High> <Medium> 
Permanent loss 
of forestland at 
footprint, 
reservoirs roads, 
transmission 
corridors. 
 

<Medium> 

 

<Medium> 
Permanent loss 
of forestland at 
footprint, roads, 
transmission 
corridors  

<Medium> 
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Receptor Value 
Wind (Onshore) Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal (CCGT, 
ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

Limited footprint 
occupied by 
small HPPs, but 
more if 
reservoirs. Larger 
footprint for 
large HPPs, 
especially 
reservoirs  

Unprotected 
natural 
ecosystems 
 
(Receptor is 
stable and 
common) 

<Low> - 
Network of 
general natural 
Ecosystems  

<Low> 
Some loss of 
ecosystems at 
roads, turbines, 
connecting 
transmission 
lines.  

<Low> <Low> - 
Loss of 
ecosystem area 
at roads, 
connecting 
transmission 
lines, arrays 
(lager than wind) 

<Low> <Low> 
Small HPPs: loss 
of ecosystem 
areas at 
footprint, 
reservoirs (none 
for diversions), 
connecting 
transmission 
lines 
 Proportionally 
larger loss at 
larger HPPs. 

<Low> <Medium> 
 Some loss of 
ecosystem area 
at project 
footprint and 
transmission 
corridor. 
 
Unlikely to be 
located in or near 
valued natural 
ecosystems. 

 

<Medium> 

 

High-quality 
Landscape 
 
(Receptor is 
common but 
declining) 

<High> 
Protected and 
forested areas 
are important 
resources for 
visual amenity 
and unique 
landscapes 
character 

<High> - 
Presence of tall 
turbines could 
directly affect 
the value of 
landscapes and 
degrade some 
ǾƛǎƛǘƻǊǎΩ 
experience of 
these landscapes 

<High> <High> - 
Solar arrays 
could directly 
affect the value 
of landscapes 
and degrade 
ǾƛǎƛǘƻǊǎΩ 
experiences of 
these 
landscapes. 
 
Smaller area 
affected than tall 
turbines 

<High> <Medium> - 
Small facilities 
may have local 
scale landscape 
impact, larger-
scale would have 
relatively larger 
impact. 
 
Reservoir-type 
would have most 
impact  

<Medium> 

 

<Medium> - 
TPPs could be in 
rural areas with 
high-quality 
landscapes, 
presence would 
degrade quality  

<Medium> 
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8.3.5 /ƻƳƳǳƴƛǘȅ ŀƴŘ {ƻŎƛƻŜŎƻƴƻƳƛŎǎ 

The value, vulnerability and sensitivity of the environmental receptors for this topic are shown in Table 54. 

Table 54. Sensitivity of Receptors for Communities and Socioeconomics 

Receptor Value 
Wind (Onshore) Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal 
(CCGT, ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

Housing and 
Livelihood 

<High> 
Housing and 
livelihood are 
important and 
sensitive 
community 
issues. 
 
Communities are 
very sensitive to 
disruptions due 
to displacement 
as well as 
economic energy 
availability 

<High> 
Possible impacts 
if turbines 
located near or 
transmission 
lines cross 
settlements 
 
Potential for 
physical and/or 
economic 
displacement 
 
Employment 
opportunities, 
especially in 
construction. 

<High> <High> 
Possible impacts 
if arrays located 
near or 
transmission 
lines cross 
settlements 
 
Potential for 
physical and/or 
economic 
displacement 
 
Employment 
opportunities, 
especially in 
construction 

<High> <High 
Possible impacts if 
dams or reservoirs 
located near or 
transmission lines 
cross settlements 
 
Potential for 
physical and/or 
economic 
displacement 
 
Employment 
opportunities, 
especially in 
construction 

<High> <Medium> 
Possible impacts 
if footprint is 
near or 
transmission 
lines cross 
settlements 
 
Potential for 
physical and/or 
economic 
displacement 
 
Employment 
opportunities, 
especially in 
construction 

<Medium> 

 

Health and 
Ambient Noise  

<High> 
Human health is 
critical for 
successful 
development 

<Medium> 
Construction 
disturbance 
could affect 
health (noise, 
dust, disease, 
traffic, etc.). 
 
Potential noise 
and EMF impacts 
during operation 
 

<Medium> 

 

<Medium> 
Construction 
disturbance 
could affect 
health (noise, 
dust, disease, 
traffic, etc.). 
 
Potential lighting 
during operation 
 

<Medium> 

 

<Medium> 
Construction 
disturbance could 
affect health 
(noise, dust, 
disease, traffic, 
etc.). 
 
EMF and electrical 
hazards from 
transmission lines. 

<Medium> 

 

<Medium> 
Construction 
disturbance 
could affect 
health (noise, 
dust, disease, 
traffic, etc.). 
 
Potential noise 
impacts during 
operation 
 

<Medium> 
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Receptor Value 
Wind (Onshore) Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal 
(CCGT, ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

EMF and 
electrical 
hazards from 
transmission 
lines.  

EMF and 
electrical 
hazards from 
transmission 
lines. 

EMF and 
electrical 
hazards from 
transmission 
lines. 

Local Employment/ 
Earning 

<High> 
Employment is 
critical for future 
development 
and stability 

<Low> 
Potential for 
local 
employment and 
procurement 
during 
construction, 
less during 
operation 

<Medium> 

 

<Low> 
Potential for 
local 
employment and 
procurement 
during 
construction, 
less during 
operation 

<Medium> 

 

<Low> 
Potential for local 
employment and 
procurement 
during 
construction, less 
during operation 

<Medium> 

 

<Low> 
Potential for 
local 
employment and 
procurement 
during 
construction, 
less during 
operation 

<Medium> 

 

Economy <High> 
Sectoral 
development 
necessary to 
maintain 
balanced 
development 

<Low> 
Improved energy 
supply and 
reliability 
positive for 
economic 
development. 
 
Very minor loss 
of productive 
land due to 
facility footprint. 

<Medium> 

 

<Low> 
Improved energy 
supply and 
reliability 
positive for 
economic 
development. 
 
Minor loss of 
productive land 
due to facility 
footprint. 

<Medium> 

 

<Low> 
Improved energy 
supply and 
reliability positive 
for economic 
development. 
 
Minor to major 
loss of productive 
land due to facility 
footprint, including 
reservoir. 
 
Increase in water 
availability for 
irrigation from 
reservoirs, or 
decrease from 
diversion 

<Medium> 

 

<Low> 
Improved energy 
supply and 
reliability 
positive for 
economic 
development. 
 
Very minor loss 
of productive 
land due to 
facility footprint. 

<Medium> 

 

Infrastructure <High> <Medium> 
Increased 
demand on 
roadways and 

<Medium> <Low> 
Increased 
demand on 
roadways and 

<Medium> <Medium> 
Increased demand 
on roadways and 

<Medium> <Low> 
Increased 
demand on 
roadways and 

<Medium> 
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Receptor Value 
Wind (Onshore) Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal 
(CCGT, ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

Infrastructure is 
critical for 
development 

bridges during 
construction. 
 
Increase in 
energy 
availability and 
access to energy 
on transmission 
network. 
 
 

 bridges during 
construction. 
 
Increase in 
energy 
availability and 
access to energy 
on transmission 
network. 

 bridges during 
construction. 
 
Increase in energy 
availability and 
access to energy 
on transmission 
network. 
 
Large reservoir 
footprint may 
disrupt existing 
infrastructure. 

 bridges during 
construction. 
 
Increase in 
energy 
availability and 
access to energy 
on transmission 
network 

 

Tourism and 
Environmental 
Amenities 

<High> 
Tourism based 
on 
environmental 
and social 
amenities 
important to 
Georgian 
economy  

<Low> 
Potential visual 
impacts of 
power lines and 
turbines towers 
on eco-tourism: 
positive for 
some, negative 
for others. 
 
Creates positive 
image for the 
country. 

<Medium> 

 

<Low> 
Potential visual 
impacts of 
power lines and 
solar arrays on 
eco-tourism. 
 
Creates positive 
image for the 
country. 
  

<Medium> 

 

<Low> 
Potential visual 
impacts of power 
lines and turbines 
towers on eco-
tourism 
 
Possible disruption 
of flowing surface 
water enjoyed for 
tourism. 
 
Reservoirs may 
create additional 
recreation 
opportunities 

<Medium> 

 

<Low> 
Potential visual 
impacts of 
power lines and 
turbines towers 
on eco-tourism 
 
Could create 
negative image 
for the country 

<Medium> 

 

 

8.3.6 /ǳƭǘǳǊŀƭ IŜǊƛǘŀƎŜ 

The value, vulnerability and sensitivity of the environmental receptors for this topic are shown in Table 55. 
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Table 55. Sensitivity of Receptors for Cultural Heritage 

Receptor Value 
Wind (Onshore)  Solar Photovoltaic 

Hydropower 
(RES, ROR, PSP) 

Conventional Thermal 
(CCGT, ST, GT) 

Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity 

UNESCO World 
Heritage sites and 
sites on UNESCO 
Tentative List 

<High> <High> 
Potential 
impact if 
project is sited 
on or near 
receptor. 

<High> <High> 
Potential 
impact if 
project is sited 
on or near 
receptor. 

<High> <High> 
Potential impact if 
project is sited on 
or near receptor. 

<High> <High> 
Potential impact if 
project is sited on or 
near receptor. 

<High> 

Registered cultural 
heritage sites/ 
monuments  

<High> <High> ς 
Potential 
impact if 
project is sited 
on or near 
receptor. 

<High> <High> ς 
Potential 
impact if 
project is sited 
on or near 
receptor. 

<High> <High> ς 
Potential impact if 
project is sited on 
or near receptor. 

<High> <High> ς 
Potential impact if 
project is sited on or 
near receptor. 

<High> 

Unknown or 
unregistered 
cultural heritage  

<High> ς 
<Low> 

<Medium> 
Potential 
impact of new 
discoveries. 
Scale of 
development 
would affect 
likelihood. 

<Medium> <Medium> 
 Potential 
impact of new 
discoveries. 
Scale of 
development 
would affect 
likelihood. 

<Medium> 

 

<Medium> 
Potential impact 
of new 
discoveries. Scale 
of development 
would affect 
likelihood. 
 
Cultural heritage 
sites often 
associated with 
rivers. 

<Medium> 

 

<Low> - None 
Potential impact of 
new discoveries. 
Scale of development 
would affect 
likelihood. 

 

<Medium> - 
None 

Intangible cultural 
heritage 

<High> ς 
<Low> 

<Low> 
Unlikely to 
cause cultural 
changes 

<Medium>to 
<Low> 

<Low> 
Unlikely to 
cause cultural 
changes 

<Medium>to 
<Low> 

<Low> 
Unlikely to cause 
cultural changes, 
but in some areas 
could affect local 
culture (e.g., 
Svaneti) 

<Medium>to 
<Low> 

<Low> 
Unlikely to cause 
cultural changes, but 
in some areas could 
affect local culture 

<Medium> to 
<Low> 
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8.4 {Ǉŀǘƛŀƭ /ƻƴǎǘǊŀƛƴǘǎ !ƴŀƭȅǎƛǎ 

8.4.1 LƴǘǊƻŘǳŎǘƛƻƴ 

In general, there are three main categories of constraints that should influence the siting and design 

of projects that may be developed in future: 

 

¶ Technical constraints are generally those spatial environmental or social attributes that 

will have an effect on the facility and can therefore impact its feasibility and 

performance. Technical constraints typically impact the risks and costs associated with a 

facility. An example would be the availability of the resource being exploited, such as 

sunlight for solar projects or wind for wind projects, and water and elevation change for 

hydropower. 

¶ Environmental and social constraints are generally those environmental or social 

attributes that can be affected by the project. Environmental and social constraints can 

include management exclusions (e.g., project facilities will not be placed in National 

parks) or management measures (e.g., project facilities in National parks will require 

special mitigation measures if unavoidable). 

¶ Cumulative constraints are generally those environmental or social effects which may 

not be observed for a single facility but are observed through the construction of 

multiple project facilities, typically within a particular area. 

For each of these categories of constraints, siting management measures were developed as part of 

the avoidance, minimization, and mitigation strategy for the SESA. Therefore, this spatial constraint 

section is to be considered as part of the overall mitigation strategy for the SESA. 

Potential technical, and environmental and social constraints are evaluated in the sections below. 

8.4.2 aŀǇǇƛƴƎ ƻŦ ¢ŜŎƘƴƛŎŀƭΣ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ /ƻƴǎǘǊŀƛƴǘǎ 

For the purposes of this SESA, each energy development resource under the scenarios has been 

analyzed with regard to technical, environmental, and social constraints. The analysis was performed 

with the assistance of the satellite imagery analysis tool ArcGIS (ArcMap 10.5) and embedded spatial 

analyst extension, comprising a set of various tools, including geoprocessing and spatial analysis tools, 

namely buffer, overlay, and surface analysis tools. The main criteria used in the ArcGIS spatial analysis 

are summarized in Section 8.4, which provides a summary of the technical exclusions and E&S 

constraints that are applicable to each scenario and generation resource and that have been 

incorporated with relevant spatial constraint maps. The primary technical, and environmental and 

social exclusions and constraints that were applied for spatial constraints mapping are shown in Table 

56. 

The following three main categories have been selected for mapping resource development 

constraints: 
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¶ άbƻ-Dƻέ ŀǊŜŀǎ: geographic areas where no energy resource developments are recommended 

due to technical, environmental, and social constraints.22 

¶ Areas requiring additional (extra) mitigation measures for energy resource development. 

These are geographic areas situated inside or in close proximity to the established technical 

and environmental and social exclusion areas or in other areas recognized for specific values 

but not legally protected areas. Here, developers should be required to undertake thorough 

siting assessments and more advanced E&S appraisals than is typically the case if potential 

projects are proposed for such areas (e.g., the equivalent of an Appropriate Assessments 

under the EU Habitats Directive or further assessment of potential cultural impacts in 

accordance with International Council on Monuments and Sites guidelines). 

¶ ΨCŀǾƻǊŀōƭŜΩ ŀǊŜŀǎ: the areas where development is believed to be technically feasible and 

most suitable (less risky) with respect to potentially significant E&S risks. Compliance with 

DŜƻǊƎƛŀΩǎ 9!/ ǿƻǳƭŘ ǎŀǘƛǎŦȅ ŀǇǇǊŀƛǎŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

The results of spatial constraints analysis and mapping are summarized further in Section 8.5. 

Table 56. Key technical and environmental and social exclusions and constraints applied for spatial 
constraints mapping 

Energy 
Resource  

Technical Constraints/Exclusions Environmental and Social Constraints/Exclusions 

Onshore wind  -  Power density <300 W/m2 
economically infeasible 

-  Populated areas: no wind 
farms within urbanized 
areas. Buffer zone one 
kilometer from multiple 
residences, 500 meters of 
individual residences 

-  Airports. No siting within 
5km buffer zone around 
major commercial & military 
airports 

-  Proximity to power 
transmission lines. Proximity 
of grid connection to 500kV 
or 220kV lines (or lower for 
smaller projects) 

-  Presence of other 
windfarms. Cumulative 
assessment and mitigations if 
within 5km of other wind 
projects 

-  Legally protected areas (actual and proposed). 
No projects inside national parks or other legally 
protected areas. No projects inside Emerald sites 
if birds or bats are important features. Additional 
assessment and mitigation for turbines within 
5km. 

-  Important Bird Areas, Special Protection Areas 
(IBAs, SPAs). No projects inside these areas 
unless additional focused bird/bat assessment 
shows no significant impact on species/ 
conservation values underlying designation. 
Offsets for projects inside these areas. Additional 
mitigations required for projects within 5km. 

-  Surface water. No exclusions but additional 
assessment and mitigation if within 0.3 km 
upgradient of river or lake. 

-  UNESCO sites and designated national 
monuments. No projects in legal buffer zone of 
these sites. Additional visual assessment and 
mitigation if within 10km viewshed buffer. 

-  Forested areas. Avoid placing turbines in these 
areas where possible. Additional assessment and 
mitigations for turbines within forests. 

-  Bird migration pathways. No exclusions but 
additional assessment and mitigation if within 
5km of flyway. 

                                                           
22 It is noted that Georgia law may allow the placement of faŎƛƭƛǘƛŜǎ ǘƘŀǘ ŀǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ άƴƻ-Ǝƻέ ŀǊŜŀǎ ƻǊ άŜȄŎƭǳǎƛƻƴ ȊƻƴŜǎέΦ 
In such cases, it is expected that additional justifications would be necessary, as is typical under the applicable laws and also 
under the standards adopted by many international financial institutions. In addition, impacts that persist after application 
of mitigation measures would require compensatory measures or offsets to protect equivalent environmental or resources 
elsewhere and wherever possible to increase those resources. It is noted these are often difficult to achieve, so must be 
closely examined and then carefully monitored so that adaptive management adjustments can be made to ensure overall 
values are preserved or increased. 
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Energy 
Resource  

Technical Constraints/Exclusions Environmental and Social Constraints/Exclusions 

-  Landslides/Mudflows/Debris flow hazard 
zones. No exclusions but additional assessment 
and mitigation to protect project if on slopes 
over 20%. 

-  Community health, safety, and welfare. No 
turbines within 300 meters of residence, 500m 
of multiple residences/populated areas. 
Additional assessments and mitigation if within 
viewshed of populated area. 

Solar 
photovoltaic 

ς Low solar irradiation areas. 
Areas with Direct Normal 
Irradiation of > 2,000 
kWh/m2/year are considered 
economically viable for PV 
solar power development. 

ς Proximity to power 
transmission lines. Proximity 
of grid connection to 500kV 
or 220kV lines (or lower for 
smaller projects). 

ς Legally protected area (actual and 
proposed). No projects inside national 
parks or other legally protected areas. No 
projects inside Emerald sites if important 
habitat will be affected. Additional 
assessment and mitigations if within 5km. 

ς Forested areas. Avoid where possible. No 
projects inside dense natural forests. 

ς IBAs, SPAs. Additional focused assessment 
and mitigation if in or within 1km of IBA or 
major migratory flyway. 

ς Surface water. Additional assessments 
and mitigation if within 0.3km upgradient 
of river or lake. 

ς UNESCO sites and designated 
monuments. No projects within legal 
buffer zones of these sites. Additional 
focused assessment and mitigations if 
within viewshed of designated site. 

ς Bird migration pathways/routes. Focused 
bird/bat assessment and mitigation if 
within 5km of major flyway. 

ς Landslides/Mudflows/Debris flows. 
Additional assessment and mitigation to 
protect project if on slopes over 20%. 

ς Community health, safety, and welfare. 
No projects within 250 meters of 
populated areas, additional assessment 
and mitigations if within viewshed.  

Hydropower 
(RES, ROR) 

ς Areas away from existing 
watercourses. Excluded. 

ς Very low head. Excluded. 
ς Low to intermittent stream 

flow (very small 
rivers/creeks). Economic 
exclusion. 

ς Proximity to transmission 
lines. Evaluation of grid 
connection to 500kV, 220kV 
lines. 

ς Presence of upstream dams. 
Cumulative assessment and 
mitigations if upstream dams 
present, also consider 
impacts on downstream 
projects. 

ς Legally protected areas (actual and 
proposed). No projects inside national 
parks or other legally protected areas. 
Additional focused assessments and 
mitigations required if project can affect 
any other category of protected area or 
KBAs. 

ς Essential habitat for aquatic species of 
conservation concern. Avoid where 
possible. Additional assessment & 
mitigation, plus compensatory protection 
to provide no net loss of habitat, or gain. 
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Energy 
Resource  

Technical Constraints/Exclusions Environmental and Social Constraints/Exclusions 

ς Migratory fish. No projects on waters that 
support anadromous fish migration (e.g., 
salmon, sturgeon). Provide for fish passage if 
waters support potadramous fish. Focused 
assessment and mitigation if species of 
conservation concern inhabit the waters 
that will be affected. 

ς UNESCO sites and designated 
monuments. No projects in legal buffer 
zone of designated areas. Focused 
assessment and additional mitigations if 
within viewshed of buffer zone. 

ς Seismicity, Landslides/Mudflows/Debris 
flows. Additional focused assessment and 
mitigation to protect project if slopes over 
20% may be affected.  

Thermal 
power (CCGT, 
ST, GTτnot 
coal) 

ς Long-term availability of 
fossil fuel supply. 

ς Airports. Depending on stack 
height, focused assessment 
and mitigation if within 5km 
buffer of major commercial 
or military airport. 

ς Proximity to transmission 
lines. Evaluation of grid 
connection to 500kV, 220kV 
lines (the criteria was not 
applied to mapping). 

ς Proximity to water. Large 
plants require major 
quantities of water for 
steam/cooling.  

ς Legally protected areas (actual or 
proposed). No projects in or within 5km of 
national parks or other protected area. 
Additional focused assessments and 
mitigations required if within 10km of 
National Park or viewshed of any other 
category of protected area. 

ς Surface water. Additional assessments 
and mitigation if within 0.25km of river or 
lake or will discharge cooling water. 

ς Landslides/Mudflows/Debris Flow hazard 
areas. Additional focused assessment and 
mitigation to protect project if slopes over 
20% may be affected. 

ς UNESCO sites and designated 
monuments. No projects in legal buffer 
zones. Focused assessment and additional 
mitigations if 10km viewshed of buffer 
zone. 

ς Populated Areas. No large TPPs within 
0.5km of residential areas. Focused 
assessment and mitigations if within 2km 
of urban areas.  

Transmission 
lines  

Proximity of generation site and grid 
(the criterion was not applied to the 
mapping) 

ς Legally protected areas. No corridors 
crossing National Park and other 
protected areas. Additional focused 
assessment and mitigation for sites within 
1km of National parks and sites in or 
within 2km of Emerald and other 
protected areas. 

ς Forested areas. Avoid where possible. 
Focused assessment and mitigation if 
corridor crosses forest land. 

ς Important Bird Areas, Migratory 
Pathway. Focused assessment and 
mitigation if in or within 2km of IBA or 
migratory flyway. 

ς Surface water. No construction within 
25m of surface water where technically 
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Energy 
Resource  

Technical Constraints/Exclusions Environmental and Social Constraints/Exclusions 

feasible. Additional focused assessment 
and mitigations if tower is placed nearer 
or in water and for water crossings. 

ς UNESCO sites and designated 
monuments. No projects to cross legal 
buffer zones. Additional focused 
assessment and mitigations if within 
viewshed of designated site. 

ς Landslides/Mudflows/Debris flows. 
Additional assessment and mitigation to 
protect project if will affect slopes over 
20%. 

ς Community health, safety, and welfare. 
Lines must be at legally prescribed 
distance from residences and workplaces. 
Additional focused assessment and 
mitigations if corridor passes within 
viewshed of residences or populated 
areas. 

Note: 
-  The constraints maps do not show proximity to transmission lines 

-  ά/ƻƴǎŜǊǾŀǘƛƻƴ ŎƻƴŎŜǊƴέ ƳŜŀƴǎ ǎǇŜŎƛŜǎ that is listed as Endangered or Critically 

Endangered by IUCN or Georgia Red List, or is an endemic species.  

 

8.4.3 ²ƛƴŘ DŜƴŜǊŀǘƛƻƴ 

As a rough guide, the installed capacity of a wind farm is likely to be placed over an area ranging 

from about 18 to 48 hectares per megawatt23. Thus, even a small wind project of 10MW would 

occupy nearly 200 hectares, and large windfarms of several hundred MW can occupy thousands of 

hectares. Lower capacities could relate to areas of forest land while higher capacities would more 

likely relate to areas of farmland. As a general rule, grouped turbines need to be positioned to allow 

a separation distance of around 3-4 rotor diameters (typically over 300m) between turbines in order 

to limit energy loss through wind shadowing from upwind machines. Due to this spacing, only a small 

amount of land within a proposed site is impacted by development, and in fact only two to eight 

percent of a site is typically impacted by development. The directly affected land includes permanent 

structures of turbines, substation, and access roads, typically with connecting power lines buried 

alongside, and temporary impacts during construction of laydown areas and camps. Many existing 

land use activities, including farming and grazing, can continue on the undisturbed land. 

8.4.3.1 Technical Spatial Constraints for Wind Development 

Several factors have to be considered when selecting a site and designing its configuration. The quality 

of the resource (in this case, wind speed and reliability of supply) are the obvious primary 

considerations. Based on a geospatial evaluation of wind power generation potential (presented as 

                                                           
23  Denholm, P. et al, ά[ŀƴŘ-Use Requirements of Modern Wind Power Plants in the United StateǎΦέ National Renewable 

Energy Lab NREL/TP-6A2-45834, August 2009 
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Annex 2) in Georgia, the most favorable areas for wind power generation were shown in Figure 22 and 

summarized in Table 57. 

Table 57. Areas with potential for wind power generation 

Potential 

Area (Square Kilometers) 

Capacity 
Factor 

Shida 
Kartli 

Total: 
Imereti 

Mtskheta
- 

Mtianeti  

Samtskhe- 
Javakheti  

Total 

Low 30-38% 559 1,700 608 872 3,739 

Medium 38-44% 510 911 301 390 2,112 

High 44+% 898 684 288 250 2,120 

 Totals  1,967 3,295 1,197 1,512 7,971 

 

Other significant factors that are considered include those which affect the cost and the ultimate 

feasibility of developing wind farms, such as ground slope and meteorology. In addition, siting 

constraints, including those listed below, have to be considered as they would require some form of 

avoidance, risk minimization, or mitigation during the design, construction, operation, or 

decommissioning phases. 

¶ Flood-prone areas. In general, construction in flood-prone areas should be avoided, as 

location of wind power facilities in such could result in the damage of turbine foundations and 

associated infrastructure. If it is not feasible to avoid flood-prone areas, special design 

modifications to protect equipment have to be considered. 

¶ Land use. Only onshore wind projects are considered here. The existing land use has to be 

considered to avoid conflicting uses (e.g., national parks or urban areas) and to account for 

land costs. As noted, wind projects occupy large areas not the entire area, since turbines are 

spaced far apart, but the total area is significant. Many other land uses, such as agriculture, 

can continue on land in the windfarm area that is not directly affected. As shown above, nearly 

8,000 km2 could be suitable for wind power projects. An average of about 0.25km2 is required 

per megawatt of installed capacity, so this would allow up wind generation capacity up to 

about 32,000MW. However, a screening analysis of areas favorable for wind development 

(Annex 2) assumed estimated that only about 15 percent of this area, or about 1,200 km2, 

would actually be available. This area could support wind projects with a total capacity of 

about 4,800MW. 

¶ Airports. Airplane or helicopter pilots can become disoriented by potential flicker and 

reflection of light from spinning wind turbine blades. In addition, the height of these wind 

turbines can create a higher potential for crashes in poor visibility conditions near airports. 

Finally, there is concern that turbines could interfere with transmissions or radar. Therefore, 

special measures should be taken to avoid siting facilities near airports. Given the height of 

potential wind turbines, a minimum buffer of five kilometers should be placed around 

airports. When siting facilities within a buffer is unavoidable, a more detailed assessment of 

effects and additional impact mitigation measures will be required. Airports themselves would 

be considered exclusion zones. 

¶ Proximity to transmission grid and loading. Unless a project is immediately adjacent to an 

existing substation, the project will need to include a substation on or near the project site. A 

transmission line would then be required to connect these substations to an existing 

substation, or to an existing transmission line if there is no existing substation. Wind projects 
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are often in relatively remote locations away from transmission lines and substations. They 

would become less economical at increasing distances from substations due to the costs 

associated with extending distribution or transmission lines from the smaller dedicated 

substation at the wind power plant to an existing or new substation that is connected to the 

national or local grid. 

8.4.3.2 Environmental and Social Constraints for Wind Power 

The following E&S constraints and management strategies need to be considered for wind power 

development: 

¶ Important bird areas/migratory pathways. Areas with relatively constant high winds often 

are along major migration flyways, and such locations present a significant potential for bird 

and bat mortality resulting from disorientation or strikes with turbines. Therefore, the siting 

of wind facilities in Important Bird Areas (IBAs) designated by BirdLife International, in Special 

Protection Areas (SPAs), near known bird migratory routes (especially so-ŎŀƭƭŜŘ άōƻǘǘƭŜƴŜŎƪǎέ 

where migration routes come together), or bat roosting habitat should be avoided to the 

greatest extent possible, and subject to special studies to demonstrate there will be no 

significant impact if they are to be sited there. In addition, due to the height of wind turbines 

and the flight paths of migratory birds, an additional protective buffer of at least five 

kilometers should be placed around IBAs. Where siting facilities in an IBA or within the buffer 

area is unavoidable, a more detailed assessment of environmental effects and additional 

impact mitigation measures will be required. 

¶ Forested areas. Wind sites in forested areas would be generally discouraged unless more open 

lands are not available and suitable. When siting facilities within a forested area is 

unavoidable, a more detailed assessment of environmental effects and additional impact 

mitigation measures will be required. 

¶ Protected areas. Potential wind sites in or near other areas afforded legal protection, 

including national parks and Emerald sites, would be discouraged, even if not legally 

prohibited, since adverse impacts would be unavoidable. Therefore, national parks and other 

areas protected for reasons of bird and bat populations or passage are considered exclusion 

ȊƻƴŜǎ όǘƘŀǘ ƛǎΣ άƴƻ-ƎƻέύΦ LŦ ŦŀŎƛƭƛǘƛŜǎ ŀǊŜ ƭŜƎŀƭƭȅ ŀƭƭƻǿŜŘ ǘƻ ōŜ ǎƛǘŜŘ ǿƛǘƘƛƴ ǎǳŎƘ ǇǊƻǘŜŎǘŜŘ ŀǊŜŀ 

and no equivalent sites are available, additional impact mitigation measures will be required, 

along with offsets or other measures that place under equivalent protection land of at least 

equivalent values and area. 

¶ Surface water. Due to clearing, grading, trenching and foundation construction for the wind 

power plant components, there is a potential for soil erosion during construction. Due to this 

potential, if wind power facilities are located within 0.5 kilometers of a surface water feature 

(e.g., intermittent or perennial stream, lake, pond) or will otherwise affect such feature, a 

more detailed assessment of environmental effects and additional impact mitigation 

measures will be required. 

¶ Seismicity, mudflows, and landslides. Construction of wind power facilities in areas of high 

seismicity or in areas prone to mudflows and landslides could result in the damage of turbines 

and associated infrastructure. In general, construction in high-risk areas for these hazards 

should be avoided. 

¶ Cultural heritage. Wind facilities should not be located in known or tentative UNESCO World 

Heritage sites due to the global uniqueness of these areas or in areas designated as 

monuments by Georgian authorities. Given the height of potential wind turbines, a viewshed 
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buffer of up to 20 kilometers should be established placed around known or tentative UNESCO 

sites and five kilometers of national monuments. (The actual buffer should be based on the 

specific sites and the extent to which they could be disturbed by turbines. In a few cases, they 

could be more than the buffers required by law and by agreement but that is considered 

unlikely for most sites.) When facilities are to be sited within such a viewshed buffer (or 

possibly less, if the facility is shielded from view by intervening landscape features), a more 

detailed assessment of environmental effects and additional impact mitigation measures 

should be required, as outlined in the Guidance on Heritage Impact Assessments for Cultural 

World Heritage Properties promulgated by the International Council on Monuments and Sites. 

Cultural heritage features themselves would be considered exclusion zones. 

¶ Community Health and Safety. When considering potential wind farm sites, the impact on 

nearby residents and communities should be taken into account. Wind farms can impact upon 

residents through noise generation, vibration, and visual impacts (including shadow flicker) as 

well as through construction/ operation traffic. Areas within 500 meters of settlements or 

other residential areas would be considered exclusion zones, and additional assessments and 

mitigation would be required for projects between 500 meters and two kilometers from 

populated areas. In addition, projects within one to two kilometers of occupied houses or 

businesses will require noise and vibration monitoring to verify there is no impact. 

8.4.3.3 Wind Constraints Mapping 

Figure 51 show areas favorable for wind as well as environmental and social constraints on wind 

development. Two areas are most suitable for wind development: 

¶ Western Georgia (southern parts of Samegrelo-Zemo Svaneti region, and small portions of 

northwestern Guria region). 

¶ Central Georgia (west and south of Shida Kartli region) and the areas around Tbilisi (north-

east of Kvemo Kartli and southern parts of Mtskheta-Mtianeti region), and South Georgia 

(eastern parts of Samtskhe-Javakheti region and western portion of Kvemo Kartli region. 

Specific constraints include: 

¶ Exclusion: Wind facilities should not be placed in specific areas: areas protected or recognized 

for biodiversity and in particular for birds (national parks, Emerald sites) and cultural heritage 

(UNESCO sites, Georgia cultural monuments), or within 0.5 kilometers of populated areas. 

There are no known projects in such areas. 

¶ Constrained: Wind facilities can be placed in these areas but will require protective design 

considerations, more detailed assessment of environmental effects, and additional impact 

mitigation measures. These includes Special Protection Areas, Important Bird Areas, forested 

lands, within one kilometer of perennial streams and rivers, within 0.5 kilometers of national 

parks and national cultural monuments, within the actual viewshed of UNESCO sites and 

Georgia national monuments, within 0.5km of other areas designated for protection of birds 

and bats, and between 0.5 and two kilometers of populated areas. Some projects are known 

to be planned in such areas, and others are likely to be, given the use by birds of high wind 

areas for migration pathways. 

¶ Unconstrained: Wind facilities in these areas are generally unconstrained other than the non-

spatial mitigation measures required. Additional mitigation measures may be required by 

project-specific impact assessments. 
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¶ Cumulative: Concentrations of wind facilities in these areas may have cumulative effects on 

environmental resources or people, so a more detailed assessment of cumulative 

environmental and social effects and additional mitigation measures may be required. Wind 

projects planned to be within five kilometers of another wind project, or that are in or near 

any of the constrained areas identified above, will require stand-alone cumulative impact 

assessments. 

Figure 51. Areas favorable for wind development 

(Source: Georgia Wind Atlas, https://globalwindatlas.info) 

It is seen from the figure that the most favorable areas for wind power development are primarily 

concentrated in central and southern parts of the country (shown as green shaded zones). The most 

favorable areas are situated in the area around the cities of Kharagauli and Chiatura, where practically 

no wide exclusion zones exist. However, the majority of allocated spots favorable for wind fall into the 

areas that may require special assessments (such as the equivalent of Appropriate Assessments) and 

application of additional mitigation measures, mainly due to their relatively close proximity to 

proposed Emerald sites (Surami 1 through Surami 5) and other areas of biodiversity concern, including 

IBAs and SPAs. Most, but not all, of the identified wind spots are situated at some distance from known 

IBAs, SPAss, and bird migration routes, as well as from airports and important cultural heritage sites. 

8.4.4 {ƻƭŀǊ tƘƻǘƻǾƻƭǘŀƛŎ tƻǿŜǊ DŜƴŜǊŀǘƛƻƴ 

Utility-scale solar can be sited in relatively small 0.5MW to 2MW blocks, which can be relatively near 

to cities and load centers. Larger blocks of land are needed for larger projects, especially in the range 

of 50MW to 200MW, which are the sizes that are generally more cost-efficient. The US Department 

ƻŦ 9ƴŜǊƎȅΩǎ bŀǘƛƻƴŀƭ wŜƴŜwable Energy Laboratory (NREL) estimates that at least two contiguous 

https://globalwindatlas.info/en/area/Georgia?print=true
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hectares (0.02km2) are needed per MW for such solar projects. However, discussions with developers 

suggest that the NREL land estimates may be low and that, in practice, projects usually require 

somewhat more additional land, as much as 10 percent more, to accommodate actual conditions. 

8.4.4.1 Technical Spatial Constraints for Solar Power Development 

Several factors should be considered when selecting a site for solar arrays and designing the 

configuration. The quality of the resource is an obvious primary consideration. Based on the available 

data on solar power generation potential (Solar Resource Assessment from SolarGIS Project, 2019), 

the most favorable area for solar power generation in Georgia is located in the south/south-eastern 

part of Samtskhe-Javakheti region southwest of Akhaltsikhe near the border with Armenia (Figure 52 

and Annex 2). 

Figure 52. Solar resource potential in Georgia (Direct Normal Irradiation in kWh/m2/year) 

There are also other significant factors that should be considered when siting power facilities. Some 

of these factors, such as ground slope and weather extremes, are not necessarily siting constraints but 

rather are factors that affect the cost and the ultimate feasibility of developing solar arrays. There are 

also technical and economic factors that are siting constraints which would require some form of 

avoidance, risk minimization, or mitigation during the design, construction, operation, or 

decommissioning phase: 

¶ Flood-prone areas. Construction of solar power facilities in areas prone to flooding could 

result in the damage or destruction of PV panels and associated infrastructure. In general, 

construction in flood-prone areas should be avoided. If it is not feasible to avoid flood-prone 

areas, special design modifications to protect equipment should be considered. In general, 
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location away from rivers and wetlands should be avoided in order to minimize construction 

impacts on surface water. 

¶ Land use. In general, due to the relatively tight spacing of PV panels and the arrays, existing 

land use activities such as agriculture and grazing cannot continue during operation. Also, 

solar facilities would only be economically feasible on dry land in Georgia, so water-based 

projects are not considered. Table 58 shows the regions and total land areas with solar 

radiation that is favorable for power generation, including land assumed not to be available. 

¶ Proximity to transmission grid and loading. In general, facilities should be located relatively 

near to existing substations with capacity on the national or local transmission grid. Solar 

facilities become less economical at increasing distances from substations due to the costs 

associated with extending distribution or transmission lines to the solar plant, which would 

also result in additional impacts on environmental resources and possibly communities. 

Table 58. Areas with potential for solar photovoltaic power generation 

PVOUT 
(kWh/kWp) 

Area (km2) 

Samtskhe- 
Javakheti  

Shida Kartli  
Kvemo 
Kartli  

Kakheti  Totals 

1300-1399 3,572 15 83 5,016 8,686 

1400-1499 1,670 1,322 29 5,920 8.941 

1500-1583 316 0 0 0 316 

Totals 5,558 1,336 112 10,936 17.943 

 

As noted above, solar PV projects occupy an area of about 0.02km2 per MW of installed 

capacity. As shown above, about 17,943km2 are theoretically favorable for power 

generation. However, a geospatial assessment of actual land that might be available 

(Annex 2) concluded that only a fraction of that, just over 1,712km2 could actually be 

available. This land could support about 72,500MW, far more than could ever be 

practically developed. 

8.4.4.2 Environmental and Social Constraints on Solar Power 

The following environmental and social constraints and management strategies were developed for 

solar PV power development: 

¶ Important Bird Areas/migratory bird flyways. There is a potential for birds to become 

disoriented by reflections from solar PVs in daytime, resulting in collisions with ground-based 

obstacles. Therefore, the siting of solar facilities in IBAs or near known bird migratory routes 

should be avoided to the greatest extent possible. An additional protective buffer of one 

kilometer should be placed around IBAs. Where siting facilities within an IBA or the buffer area 

is unavoidable, a more detailed assessment of environmental effects and additional impact 

mitigation measures will be required. 

¶ Forested areas. Potential solar sites in forested areas would be discouraged because it would 

require clearing the area of trees. When siting facilities within a forested area is unavoidable, 

a more detailed assessment of environmental effects and additional impact mitigation 

measures will be required. 
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¶ Protected areas/designated lands. Areas afforded legal protection, such as. National Parks 

and UNESCO World Heritage sites are exclusion areas. When siting facilities within any other 

kind of protected or designated area is unavoidable, additional assessment and impact 

mitigation measures will be required. 

¶ Surface water. Due to clearing, grading, trenching and foundation construction for the solar 

power plant components, there is a potential for soil erosion during construction. Due to this 

potential, if solar power facilities are located within one-half kilometer upgradient of a surface 

water feature (e.g., intermittent or perennial stream, lakes, or ponds), a more detailed 

assessment of environmental effects and additional impact mitigation measures will be 

required. 

¶ Seismicity, mudflows, and landslides. Construction of solar power facilities in areas of high 

seismicity or in areas prone to mudflows and landslides could result in the damage to solar 

PVs and associated infrastructure. In general, construction in high-risk areas for these hazards 

should be avoided. If unavoidable, facilities in these areas will require additional assessment 

and mitigation measures. 

¶ Cultural heritage. Special care should be taken to avoid siting solar facilities at or within the 

viewshed of known or tentative UNESCO World Heritage cultural heritage sites due to the 

global uniqueness of these areas. Similarly, sites designated by Georgia as designated cultural 

heritage monuments should also be avoided. Cultural heritage features themselves would be 

considered exclusion zones. The low profile of solar arrays and the need for generally flat 

terrain generally limits the size of the viewsheds, however, so in some cases solar facilities 

could be placed close to a designated site. When siting facilities within five kilometers of a 

UNESCO or nationally designated cultural heritage site, a more detailed assessment of 

environmental effects and possibly additional impact mitigation measures will be required. 

¶ Community Health and Safety. When considering potential solar PV, the impact on nearby 

residents and communities should be taken into account. Solar facilities can impact upon 

residents through construction noise and disturbance, and during operation communities can 

be disturbed by security lighting at night. Areas within 500 meters of settlements or other 

residential areas should be considered exclusion zones. 

8.4.4.3 Solar Constraints Mapping 

Figure 52 shows the areas with various environmental and social constraints for solar development 

and proposed projects. As noted above, the south and south-eastern parts of Samtskhe-Javakheti 

region and most of Kakheti have the highest potential for solar development. As before, areas are 

presented in three categories: 

Exclusion ς Solar facilities should not be placed in these areas. These would include protected 

areas (national parks and other legally protected areas, emerald zones for biodiversity, and 

UNESCO or Georgia national monuments) and within 0.5 kilometers of populated areas. As 

can be seen on Figure 52, one proposed project appears to be located in an exclusion zone. 

Constrained. Solar facilities can be placed in these areas but should have protective design 

considerations, more detailed assessment of environmental and social effects, and additional 

mitigation measures. These would include sites within one kilometer of protected areas, in or 

within one kilometer of IBAs/SPAs, in forested areas that require extensive clearing, on slopes 

greater than 30 degrees, between 0.5 and two kilometers of populated areas, in areas with 

soils of high agricultural or wine-growing value, and within 
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Figure 53. Locations of proposed solar PV projects and areas with environmental or social constraints  
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sight of cultural heritage sites (UNESCO and Georgia national monuments). Some projects appear to be 

proposed in constrained areas, so should undertake additional studies and mitigation measures. 

¶ Unconstrained. Solar facilities in these areas are generally unconstrained other than the non-spatial mitigation 

measures required, and possibly other mitigations based on more detailed site-specific assessments that meet 

the requirements of the Georgia EAC. 

Preliminary analysis indicates that central, south, and south-eastern parts of Samtskhe-Javakheti region of Georgia 

have the highest potential for solar development, namely the central part near Gori and Kareli, the southern part near 

and around Akhalkalaki, and two areas southeast of Tbilisi, close to the national border with Azerbaijan. 

8.4.5 IȅŘǊƻǇƻǿŜǊ DŜƴŜǊŀǘƛƻƴ 

There are many factors that affect the feasibility of a potential site for the development of new hydropower projects 

and contribute to the determination of which facilities are most appropriate for a particular site. Chief among such 

considerations are the head24 and flow characteristics of a particular site, which dictate the power capacity and energy 

production capability of a facility at that site. The availability of such data also plays a role in the selection of an 

appropriate site. 

In general, land availability is not a significant factor for development of most small-scale (<15 MW capacity) and mid-

scale (15-100MW capacity) run-of-river (ROR) hydropower facilities25 since they can operate within a relatively small 

footprint; while reservoir-type (RES) and pumped-storage26 (PSP) hydropower projects require more land and the 

overall footprint is larger. 

8.4.5.1 Technical Spatial Constraints on Hydropower Development 

Several factors should be considered when selecting a site and designing its configuration. The quality of the resource 

is an obvious primary consideration. 

There are other significant factors that should be considered when siting hydropower power facilities. Some of these 

factors (e.g., site access) are not necessarily siting constraints but are factors which affect the cost and the ultimate 

feasibility of developing the facilities. There are also technical and/or economic factors which are siting constraints 

and would require some form of avoidance, risk minimization, or mitigation during the design, construction, operation, 

or decommissioning phase: 

¶ Cumulative impact of water availability. Consideration should be given to the impact of other hydropower 

facilities upstream on the same river reach as a newly planned hydropower project, either ROR or reservoir-

type. Operation and activities at upstream hydropower facilities can adversely affect the availability of water 

resource for potential development downstream on an instantaneous or diurnal basis. In addition, the 

                                                           
24  The vertical change in elevation, expressed in feet or meters, between the intake water level and the tailwater (downstream) level where 

water is discharged back into the environment after passing through turbines. 
25 Run-of-river hydropower involves the use of the natural elevation changes from intake to tailwater without significant storage of water, 
ǘȅǇƛŎŀƭƭȅ ƭŜǎǎ ǘƘŀƴ ŀ ŦŜǿ ƘƻǳǊǎΩ ƻǊ ŘŀȅǎΩ ŦƭƻǿΦ Water is often diverted away from the river and carried by other means (pipeline, tunnel, etc.) 
to the powerhouse, which can be some distance downstream or even in another watershed.  

26 Pumped-storage hydropower involves a configuration of two water reservoirs at different elevations, with water from the upper reservoir 
passed through a turbine to generate electricity and discharged to the lower reservoir. During periods when the electricity is not needed for 
the grid, the power can be used to pump water from the lower reservoir back to the upper reservoir, where it can be used to generate 
electricity during a time when power is needed for the grid.  
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potential for developing additional downstream facilities is affected by siting a new facility and should be 

considered. 

ROR projects occupy a relatively small footprint; while reservoir-type (RES) and pumped-storage27 (PSP) hydropower 

projects require more land, and the overall footprint is larger. 

8.4.5.2 Technical Spatial Constraints on Hydropower Development 

Several factors should be considered when selecting a site and designing its configuration. The quality of the resource 

is an obvious primary consideration. 

There are other significant factors that should be considered when siting hydropower power facilities. Some of these 

factors (e.g., site access) are not necessarily siting constraints but are factors which affect the cost and the ultimate 

feasibility of developing the facilities. There are also technical and/or economic factors which are siting constraints 

and would require some form of avoidance, risk minimization, or mitigation during the design, construction, operation, 

or decommissioning phase: 

¶ Cumulative impact of water availability. Consideration should be given to the impact of other hydropower 

facilities upstream on the same river reach as a newly planned hydropower project, either ROR or reservoir-

type. Operation and activities at upstream hydropower facilities can adversely affect the availability of water 

resource for potential development downstream on an instantaneous or diurnal basis. In addition, the 

potential for developing additional downstream facilities is affected by siting a new facility and should be 

considered. 

¶ Proximity to transmission grid and loading. As with wind and solar, facilities should in general be located 

proximate to existing substations with capacity on the transmission grid (whether national or local) to accept 

power from the hydropower plant. Plants, including especially small- and medium-scale power facilities 

become less economical at increasing distances from substations due to the costs associated with extending 

distribution or transmission lines to the power plant. 

8.4.5.3 Environmental and Social Constraints on Hydropower Development 

The following environmental and social constraints and management strategies were developed for hydropower 

development under the four scenarios: 

¶ Essential habitat for protected aquatic species. Hydropower development along river/stream segments that 

support aquatic species of conservation concern (listed by IUCN or the Georgia Red Book, or considered 

endemic) should be avoided wherever possible. When siting facilities on a water body that provides essential 

aquatic habitat for such species, a more detailed assessment of environmental effects and additional impact 

mitigation measures will be required, including possible offsets or compensatory measures to ensure there is 

no net loss of equivalent habitat, or that there is an overall increase. This can be difficult or impossible to 

achieve, especially if long river reaches are affected by reduced flows during critical periods. 

¶ Migratory fish. The placement of dams across rivers and streams that support anadromous fish migration is 

to be avoided. Among the fish of concern would be anadromous fishes such as the sturgeon (Huso huso) and 

the Black Sea salmon (Salmo labrax), which may also exist in resident populations -- rivers reaches where such 

species still exist should be considered exclusion zones. When creating impounded hydropower facilities along 

                                                           
27 Pumped-storage hydropower involves a configuration of two water reservoirs at different elevations, with water from the upper reservoir 

passed through a turbine to generate electricity. During periods when the electricity is not needed for the grid, the power can be used to 
pump water from the lower reservoir to the upper reservoir, where it can be used to generate electricity during a time when power is needed 
for the grid.  
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rivers that support potadramous fish movement, a more detailed assessment of impacts on the fish 

populations and their habitats will be required, and mitigation measures should include fish ladders or other 

means to allow fish can move upstream and downstream of the dam. 

¶ Forested areas. Potential hydropower sites in forested areas should be discouraged to avoid forest clearing, 

especially forests valuable for biodiversity or economic exploitation. When siting facilities within such forested 

areas is unavoidable, a more detailed assessment of environmental effects and additional mitigation measures 

will be required. 

¶ Protected/designated lands. Potential hydropower sites in or near areas that are afforded legal protection for 

biodiversity would be discouraged given the special status and relative lack of this habitat. National parks are 

considered exclusion zones, as are other Emerald sites/zones. When siting facilities within or within the 

viewshed of other protected areas is unavoidable, additional impact mitigation measures will be required. 

¶ Seismicity, mudflows, and landslides. Construction of hydropower facilities in areas of high seismicity or in 

areas prone to mudflows, debris flows, and/or landslides could result in the damage of intakes, turbines and 

associated infrastructure and also affect nearby communities. In general, construction in such high-risk areas 

should be avoided. If such siting is unavoidable, additional assessment and mitigation measures will be 

required. 

¶ Cultural heritage. Special care should be taken to avoid siting hydropower facilities in or within the viewshed 

of known and tentative UNESCO World Heritage sites due to their global uniqueness. Special care should also 

be taken to avoid placing facilities on or near designated cultural monuments. Given the low actual elevation 

of potential facilities, the viewshed for them may be limited. Therefore, a viewshed buffer of five kilometers 

should be placed around known and tentative UNESCO and designated monuments for hydropower facility 

development. When siting facilities within a viewshed buffer is unavoidable, a more detailed assessment of 

environmental effects and additional impact mitigation measures will be required if the facility is within the 

actual viewshed. UNESCO sites and designated monuments themselves would be considered exclusion zones. 

¶ Transboundary rivers. Transboundary impacts of hydropower development can include impacts on hydrology, 

water quality, aquatic habitat and socioeconomic conditions and livelihood of peoples living downstream in a 

neighboring country. Two rivers with existing or proposed dams flow from Georgia into other countries: the 

Mtkvari and Tergi Rivers. The discussion of transboundary effects on surface water resources is provided 

further in Chapter 9. 

8.4.5.4 Hydropower Constraints Mapping 

The most intensively used and the most favorable regions for hydropower development of large, medium, and small 

hydropower projects include the following: 

¶ Western Georgia: Enguri River, Khobi River, Tsenitskhali River, and Rioni River basins 

¶ Central and Eastern Georgia: Mktvari (Kura) River Basin, including Alazani and Lori River subbasins 

¶ Northern Georgia: Primarily the Aragvi River basin 

¶ Southern Georgia: Primarily the Khrami River basin. 

The various areas where projects should be excluded or subject to additional scrutiny are described in the following 

bullets. It should also be noted that the limitations and constraints would also apply to projects whose new access 

roads or transmission lines would pass through areas of concern, even if the hydropower facilities were outside the 

constrained area. The maps were composed based on the following criteria: 
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¶ Exclusion. Hydropower facilities should not be placed in these areas, which include sites within national parks 

or other emerald sites, UNESCO sites and Georgia national monuments, and on sections of rivers that support 

anadromous fish. In addition, rivers with no hydropower facilities on the mainstem and tributaries are 

considered exclusion zones as well (and are excluded from Scenario 2 for that reason). 

¶ Constrained. Hydropower facilities can be placed in these areas but will require protective design 

considerations, more detailed assessment of environmental and social effects, and additional impact 

mitigation measures. These include all rivers where anadromous fish migration may already be affected by 

downstream hydropower facilities, rivers that support potadramous fish, on rivers that support other fish and 

aquatic species of conservation concern, rivers where there are important downstream uses such as irrigation, 

large reservoir projects that regulate flows on a daily or seasonal basis (that is, will be used for variable demand 

and cause reservoirs to fluctuate widely), where downstream uses include commercial or significant 

recreational fisheries, and where significant forest must be cleared (for the power plant, reservoir, roads, and 

transmission lines). 

¶ Unconstrained. hydropower facilities in these areas are generally unconstrained other than the non-spatial 

mitigation measures required and additional mitigations based on site-specific assessments. 

¶ Cumulative. Concentrations of hydropower facilities in these areas may have cumulative effects, so a more 

detailed assessment of cumulative environmental effects and additional impact mitigation measures may be 

required in site-specific assessments. These would include all developments where there are already one or 

more hydropower facilities, regardless of size, on the mainstem river or its tributaries. 

¶ Proximity to transmission grid and loading. As with wind and solar, facilities should in general be located 

proximate to existing substations with capacity on the transmission grid to accept power from the hydropower 

plant. Plants, including especially small- and medium-scale power facilities become less economical at 

increasing distances from substations due to the costs associated with extending distribution or transmission 

lines to the power plant. 

Figure 54 shows areas that are favorable for hydropower development, exclusion areas, and areas where additional 

mitigation measures would be needed. 
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Figure 54. Areas with potential for hydropower development and areas with environmental or social constraints 
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8.4.6 /ƻƴǾŜƴǘƛƻƴŀƭ ¢ƘŜǊƳŀƭ tƻǿŜǊ DŜƴŜǊŀǘƛƻƴ 

The potential impact of fossil-fuel fired TPPs to the environment depends primarily on the type of plant, the kind of 

fuel, the characteristics of the fuel, the plant design, and the efficiency of pollution control equipment to reduce 

emissions. Generally, the major differences are for the plants that burn oil, natural gas and coal. All fossil fuel plants 

emit carbon monoxide (CO), carbon dioxide (CO2), and nitrogen oxides (NOx). Coal-fired plants also emit large amounts 

of particulŀǘŜ ƳŀǘǘŜǊΣ ƛƴŎƭǳŘƛƴƎ ǘƻǘŀƭ ǎǳǎǇŜƴŘŜŘ ǇŀǊǘƛŎǳƭŀǘŜǎ ŀƴŘ ǇŀǊǘƛŎǳƭŀǘŜǎ ǿƛǘƘ ŘƛŀƳŜǘŜǊǎ ƻŦ ƭŜǎǎ ǘƘŀƴ мл˃ όta10) 

ŀƴŘ нΦр˃ όta2.5), and both coal and oil-fired plants emit sulfur oxides, primarily sulfur dioxide (SO2). TPPs generally 

require water for operation (primarily for steam generation and cooling). Cooling water used in the generation cycle 

may be extracted from nearby sources and then released to receiving waters (rivers or lakes), and in the case of coal-

fired plants may be used to transport solid wastes (i.e., fly ash) to a nearby disposal site. a coal-fired power generation 

facility). 

At present, there is one coal-fired plant and no oil-fired plants in Georgia, and none are known to be planned at 

present. Although there are no additional new TPPs, Scenario 4 maintains a relatively high proportion of thermal 

generation capacity with a downward trendline, at 11.8 percent in 2040, highest among other scenarios. 

8.4.6.1 Technical Spatial Constraints on Conventional Thermal Power Development 

There are significant factors which affect the cost and the ultimate feasibility of developing new thermal power 

facilities that should be considered when siting these facilities. Some of the technical constraints for new plants siting 

require some form of avoidance, risk minimization, or mitigation during the design, construction, operation, or 

decommissioning phase: 

¶ Long-term availability of fossil fuel supply would depend on the type of the facility and boilers or turbines 
selected. Plants must have steady and secure supply of the selected fuel (e.g., from nearby pipelines or mines). 
Georgia has a number of major gas pipelines that serve most or all cities, and plants could be fed by any of 
these pipelines. 

¶ Proximity to transmission grid and loading. In general, facilities should be located proximate to existing 
substations with capacity on the transmission grid in order to avoid prohibitive costs for transmission lines to 
the national or local grid. 

¶ Proximity to water. Large thermal plants can require large amounts of water for steam and cooling, so they 
are preferentially located near large rivers or lakes or in areas with abundant groundwater. 

8.4.6.2 Environmental and Social Constraints on Thermal Power Development 

The following constraints and management strategies were developed for new thermal power development. As noted, 

the scenarios do not contemplate any additional development. 

¶ Protected/designated lands. National Parks and buffer zones within five kilometers of national parks are 

considered exclusion areas. 

¶ Surface water quantity and quality. Due to clearing, grading, trenching and foundation construction for 

thermal power plant components, there is a potential for soil erosion during construction. During operational 

activities of the TPPs, considerable amounts of water may be required for technological processes (cooling 

water). Therefore, detailed assessment must be completed with regard to surface/groundwater quantity and 

quality effects as a result of thermal power plant operational activities. 

¶ Seismicity, mudflows, debris flows and landslides. Construction of new TPPs and/or expansion of existing 

facilities in areas of high seismicity or in areas prone to mudflows and landslides could result in damage to 
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equipment and associated infrastructure. In general, construction in high-risk areas for these hazards should 

be avoided. 

¶ Cultural heritage. Special care should be taken to avoid siting new thermal power plant facilities near or within 

the viewshed or airshed of known and tentative UNESCO World Heritage sites due to the global uniqueness of 

these areas or near or within nationally designated monuments. A viewshed buffer of five kilometers should 

be placed around known and tentative UNESCO and national heritage features for prospective new thermal 

power projects. A more detailed assessment of environmental effects and additional impact mitigation 

measures will be required in case of expansion/extension of existing TPPs. Cultural heritage features 

themselves would be considered exclusion zones. 

8.4.6.3 Conventional Thermal Power Constraints Mapping 

As with the other generation facilities, siting of fossil -fuel-fired plants should consider the following categories: 

¶ Exclusion. Fossil fuel plants should not be placed in these areas, which include national parks and other 

emerald zones, protected cultural heritage sites (UNESCO and Georgia monuments), and areas where ambient 

air quality exceeds applicable standards for more than five percent of the time. 

¶ Constrained. Thermal plants can be placed in these areas but will require protective design considerations, 

more detailed assessment of environmental effects, and additional impact mitigation measures. These 

locations include areas with steep slopes (as an indicator of landslide-prone areas), locations where water will 

be used for cooling and/or subsequently discharged, and areas where ambient air quality exceeds standards 

at any time. These also include locations within ten kilometers of national parks or other protected areas, 

forested areas. 

¶ Unconstrained ς Thermal facilities in these areas are generally unconstrained other than the non-spatial 

mitigation measures required plus additional mitigation measures identified in site-specific assessments). 

Most of the likely exclusion zones for thermal plants are associated with urban areas (no thermal power development 

within 5km radius from urban centers) and distances to the natural water bodies (rivers, lakes) and natural protected 

areas, where potential E&S impacts are expected to be of major significance. 

At present, most thermal power is generated at facilities near Gardabani and there is a coal-fired plant located in 

western Georgia, near Tkibuli which is located in close proximity to the Ratcha-3 and Ratcha-4 candidate natural 

protected areas and to the Tkibuli water reservoir. Any new facilities in these areas, will require careful appraisal of 

potential E&S impacts. According to the modeling, Scenario 4 has the highest amount of thermal generation with a 

steady decline until 2040. However, this requires Georgia to maintain the operation of existing TPPs.   
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9. th¢9b¢L![ 9b±Lwhba9b¢![ !b5 {h/L![ Lat!/¢{ !b5 aL¢LD!¢Lhb 

9.1 LƴǘǊƻŘǳŎǘƛƻƴ 

This Chapter summarizes the likely significant effects of the proposed energy development scenarios on the receptors 

considered under each of the six environmental and social (E&S) topics that were introduced previously: climate and 

air quality, surface and groundwater, geology and soils, landscape and biodiversity, community and socioeconomics, 

cultural heritage. The chapter is organized as follows: 

¶ Section 9.2 summarizes the approach used to assess potential impacts. 

¶ Section 9.3 summarizes the likely significant impacts of each scenario and each type of energy generation. 

¶ Section 9.4 describes key assumptions, limitations, and uncertainty. 

¶ Section 9.5 describes mitigating and offsetting measures to avoid, reduce, or otherwise mitigate potential 

impacts. 

¶ Section 9.6 summarizes potential cumulative impacts. 

9.2 !ǇǇǊƻŀŎƘ ǘƻ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ 

9.2.1 9Ǿŀƭǳŀǘƛƻƴ ƻŦ [ƛƪŜƭȅ {ƛƎƴƛŦƛŎŀƴǘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ ƛƳǇŀŎǘǎ 

The methodology applied to assess likely environmental and social impacts of implementing energy development 

scenarios for Georgia is detailed in Chapter 4. The methodology and outcomes of receptor sensitivity analysis are 

provided in Chapter 8. Only sensitive receptors were considered in the analysis of potential effects and impacts 

presented below. 

9.2.2 !ǇǇǊƻŀŎƘ ǘƻ /ǳƳǳƭŀǘƛǾŜ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ ƻŦ tǊƻǇƻǎŜŘ {ŎŜƴŀǊƛƻǎ 

The evaluation of cumulative effects at the strategic level in this SESA was partially guided by the methodology 

and guidance described in L.M. /ƻƻǇŜǊΩǎ Guidelines for Cumulative Effects Assessment in SEA of Plans28. 

For the purposes of this SESA, the cumulative analysis was undertaken to highlight, in general, the potentially 

cumulative effects associated with developing energy generation projects at the strategic planning stage. In the future, 

as part of each the assessment of impacts for each specific resource development (that is, for each project), a stand-

ŀƭƻƴŜ ŎǳƳǳƭŀǘƛǾŜ ƛƳǇŀŎǘ ŀǎǎŜǎǎƳŜƴǘ ό/L!ύ Ƴŀȅ ōŜ ǇǊŜǇŀǊŜŘ ǎŜǇŀǊŀǘŜƭȅ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ LC/Ωǎ Good Practice 

Handbook on Cumulative Impact Assessment and Management for the Private Sector in Emerging Markets (2013) and 

ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ƎŜƴŜǊŀƭ ŀǇǇǊƻŀŎƘ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ Guidelines for the Assessment of 

Indirect and Cumulative Impacts as well as Impact Interactions (1999). 

The analysis of the cumulative effect of plans, programs, policies and proposals involves identifying the main sources 

of stress, the pathways of change, and their overall effect on valued resources. The individual impacts from a single 

development may not be significant on their own but when combined with impacts from other activities and projects, 

those effects could become significant. Cumulative effecǘǎ ƘŀǾŜ ōŜŜƴ ŘŜŦƛƴŜŘ ŀǎ άǘƘŜ ƴŜǘ ǊŜǎǳƭǘ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 

                                                           
28  Cooper, L.M. (2004), άGuidelines for Cumulative Effects Assessment in SEA of PlansέΣ EPMG Occasional Paper 04/LMC/CEA, Imperial College 

London 
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ƛƳǇŀŎǘ ŦǊƻƳ ŀ ƴǳƳōŜǊ ƻŦ ǇǊƻƧŜŎǘǎ ŀƴŘ ŀŎǘƛǾƛǘƛŜǎέ29. With reference to strategic development plans/programs or 

scenarios, cumulative effects can occur from the combined impacts of policies and proposals on specific areas or 

sensitive receptors. 

Cumulative effects may occur when the impacts from a particular project or action are added to or interact with other 

effects in a particular place and within a particular time, and should be considered in strategic planning (as part of the 

preparation of a strategic framework for energy development or renewable energy resource development, for 

example), and in planning individual projects (in the context of a site-specific assessment). 

Examples of cumulative effects may include the following: 

¶ Increase in air pollution from multiple plants that collectively result in degradation of regional air quality. 

¶ Increase in traffic which, in combination with existing traffic and normal increases, lead to congestion that 

affects urban environmental quality. 

¶ Changes in ecological integrity of protected areas due to multiple stresses, including multiple individual 

projects (e.g., multiple wind projects near an Important Bird Area). 

¶ Changes in quality of water bodies from increased surface water run-due to a project in combination with 

existing sources and other developments. 

¶ Loss of historic heritage through multiple developments. 

¶ Loss of open countryside or green spaces. 

¶ Changes in hydrological regimes of water courses due to multiple small or large hydropower projects, 

which can have a greater effect on fisheries, aquatic habitation, and aquatic biodiversity than a single 

project. 

¶ Habitat fragmentation from infrastructure construction (e.g., dams or transmission lines) or changes in 

land use. 

¶ Reduction in habitat and biological diversity due to multiple developments. 

To help determine whether significant cumulative effects could result from the implementation of projects under the 

SESA scenarios, a series of questions/criteria were applied during the evaluation process: 

¶ Are the potential effects from the proposed SESA energy development scenarios likely to be significant? 

¶ Are the potential effects from each proposed energy resource within each scenario likely to be cumulative, 

given other known projects or stressors? 

¶ Are there valued environmental resources in the wider area that are likely to be affected by individual 

projects? 

¶ What is the sensitivity or capacity of these valued environmental resources? What are their conditions in 

relation to environmental quality standards or thresholds? Would additional impacts result in exceeding 

those standards or thresholds? 

                                                           
29  Sadler (1996) Environmental Assessment in a Changing World: Evaluating practice to Improve Performance. International Study of the 

Effectiveness of Environmental Assessment Final Report. International Association for Impact Assessment and Canadian Environment 
Assessment Agency, Canada 
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¶ How long and frequent are the potential impacts? 

There are a number of tools that can be used for predicting cumulative effects30. Some examples of tools for analysis 

are presented below in Table 59, which consist of simple and more complex tools. The use of the appropriate tool 

depends on several factors, such as the type of cumulative effect being investigated, expertise, resources and available 

data. 

Table 59. Examples of Tools to Assess Cumulative Effects 

Tools Application 

Impact models--networks or systems models Detailed assessment of cause-effect relationships 
between action and valued resource and impact interactions 

Trends analysis Assesses the status of a resource and changes in 
the occurrence or intensity of stresses over time 

Indicators of change Select indicators of environmental quality for an 
area and establish an allowable target or threshold for this 
indicator, which is then used to evaluate the cumulative 
effects of existing and future developments 

Carrying capacity Measures cumulative effects against threshold 

Indices Habitat indices or biological diversity indices 

Scenario analysis Predicting outcomes of various scenarios 

Computer modeling Quantifies cause-effect relationships leading to 
cumulative effects (e.g., air, hydrological, water quality, 
noise, transport) 

Spatial analysis using Geographic 
Information System (GIS) 

Can analyze landscape parameters and identify 
where effects are worse. It can quantify results of actions 
(e.g., area of land cleared) and changes to landscape features 
(e.g., loss of woodland) 

Tables and matrices Evaluation and comparison of variables 

 

Cumulative effects have been qualitatively evaluated at a high level based on comparison of the proposed scenarios, 

with application of some criteria and simplistic tools as discussed above, such as GIS spatial analysis, baseline trends 

analysis, or scenario analysis. The main characteristics of the types of generation needed in each scenario are 

summarized in Table 60 through Table 63, for reference. 

Table 60. Generation Mix in Five-Year Intervals, 2025-2040 (GWh) 

Scenario Technology 2025 2030 2035 2040 

1 Hydro 17,574.4 22,466.1 22,906.9 22,941.9 

Thermal 0.0 0.0 0.0 0.0 

Solar 419.2 838.3 1,008.3 2,588.8 

Wind 2,089.2 4,109.6 4,109.6 4,109.6 

                                                           
30  The U.S. Council on Environmental Quality Guidance (1997) Considering Cumulative Effects lists primary and special methods for analyzing 

cumulative effects 
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Imports 344.8 0.0 397.3 914.6 

Total 20,427.6 27,414.1 28,422.2 30,554.9 

2 Hydro 13,853.5 16,267.3 16,267.3 16,267.3 

Thermal 0.0 0.0 0.0 0.7 

Solar 419.2 884.4 1,919.9 2,543.6 

Wind 2,438.7 4,812.5 8,780.1 11,027.2 

Imports 1,279.4 744.6 454.6 652.0 

Total 17,990.7 22,708.8 27,421.8 30,490.8 

3 Hydro 14,226.0 15,754.0 15,754.0 15,697.6 

Thermal 0.0 0.0 0.0 0.0 

Solar 419.2 1,953.0 4,365.8 5,112.9 

Wind 3,008.2 5,028.6 8,925.6 11,058.3 

Imports 1,088.4 912.7 228.8 400.6 

Total 18,741.8 23,648.3 29,274.2 32,269.4 

4 Hydro 10,084.0 11.566.6 11,862.4 12,260.9 

 Thermal 2,282.3 2,100.2 2,637.8 2,587.2 

Solar 143.2 899.8 1,522.1 2,034.5 

Wind 85.6 2,154.0 3,797.7 5,052.5 

Imports 915.7 0.0 0.0 0.0 

Total 13,510.9 16,720.6 19,820.1 21,935.1 

 

Table 61. Percentage Contribution of Generation Mix on Five-Year Intervals, 2025-2040 

Scenario Technology 2025 2030 2035 2040 

1 Hydro 86.0 82.0 80.6 75.1 

Thermal 0.0 0.0 0.0 0.0 

Solar 2.1 3.1 3.5 8.5 

Wind 10.2 15.0 14.5 13.5 
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 Total 100.0 100.0 100.0 100.0 

2 Hydro 77.0 71.6 59.3 53.4 

Thermal 0.0 0.0 0.0 0.0 

 Solar 2.3 3.9 7.0 8.3 

 Wind 13.6 21.2 32.0 36.2 

 Imports 7.1 3.3 1.7 2.1 

 Total 100.0 100.0 100.0 100.0 

3 Hydro 75.9 66.6 53.8 48.6 

Thermal 0.0 0.0 0.0 0.0 

Solar 2.2 8.3 14.9 15.8 

Wind 16.1 21.3 30.5 34.3 

Imports 5.8 3.9 0.8 1.2 

Total 100.0 100.0 100.0 100.0 

4 Hydro 74.6 69.2 59.9 55.9 

Thermal 16.9 12.6 13.3 11.8 

Solar 1.1 5.4 7.7 9.3 

Wind 0.6 12.9 19.2 23.0 

Imports 6.8 0.0 0.0 0.0 

Total 100.0 100.0 100.0 100.0 

 

Table 62. Domestic Capacity to Meet Demand Mix in Five-Year Intervals, 2025-2040 (MW) 

Scenario Technology 2025 2030 2035 2040 

1  Hydro  5,303.1 6,999.1 6,999.1 6,999.1 

 Gas  572.2 572.2 110.0 0.0 

 Solar  252.5 505.0 607.4 1,559.4 

 Wind  599.0 1,177.3 1,177.3 1,177.3 
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 Total  6,726.8 9,253.6 8,893.8 9,735.8 

2  Hydro  4,226.2 4,896.1 4,896.1 4,896.1 

 Gas  572.2 572.2 572.2 560.5 

 Solar  252.5 532.8 1,157.7 1,533.6 

 Wind  699.0 1,378.5 2,514.8 3,168.3 

 Total  5,749.9 7,379.6 9,140.8 10.158.5 

3  Hydro  4,289.1 4,991.1 4,991.1 4,991.1 

 Gas  572.2 572.2 110.0 0.0 

 Solar  252.5 1,176.4 2,629.9 3,086.7 

 Wind  862.0 1,440.3 2,555.8 3,168.3 

 Total  5,975.8 8,180.1 10,286.7 11,246.1 

4  Hydro  3,558.8 3,991.8 4,103.5 4,253.9 

 Gas  1,401.0 1,401.0 1,401.0 961.0 

 Solar  91.0 571.9 967.5 1,293.2 

 Wind  20.0 577.9 1,021.3 1,359.7 

 Total  5,070.9 6,542.7 7,493.3 7,867.8 

 

Table 63. Percentage Contribution of Domestic Capacity to Meet Demand Mix in Five-Year Intervals, 2025-2040 
(MW) 

Scenario Technology 2025 2030 2035 2040 

1  Hydro  78.8 75.6 78.7 71.9 

 Gas  8.5 6.2 1.2 0.0 

 Solar  3.8 5.5 6.8 16.0 

 Wind  8.9 12.7 13.2 12.1 

 Total  100.0 100.0 100.0 100.0 

2  Hydro  73.5 66.3 53.6 48.2 

 Gas  10.0 7.8 6.3 5.5 
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 Solar  4.4 7.2 12.7 15.1 

 Wind  12.2 18.7 27.5 31.2 

 Total  100.0 100.0 100.0 100.0 

3  Hydro  71.8 61.0 48.5 44.4 

 Gas  9.6 7.0 1.1 0.0 

 Solar  4.2 14.4 25.6 27.4 

 Wind  14.4 17.6 24.8 28.2 

 Total  100.0 100.0 100.0 100.0 

4  Hydro  70.2 61.0 54.8 54.1 

 Gas  27.6 21.4 18.7 12.2 

 Solar  1.8 8.7 12.9 16.4 

 Wind  0.4 8.8 13.6 17.3 

 Total  100.0 100.0 100.0 100.0 

 

9.3 [ƛƪŜƭȅ {ƛƎƴƛŦƛŎŀƴǘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ 9ŦŦŜŎǘǎ 

The following subsections describe the most important environmental and social effects that each type of generation 

could cause. Tables showing the details of the assessment are shown in tables in Annex 2, with a table for each receptor 

and generation type. 

9.3.1 /ƭƛƳŀǘŜ ŀƴŘ !ƛǊ vǳŀƭƛǘȅ 

Implementation of carbon-neutral renewable energy projects under the energy development scenarios, which include 

wind, solar, and hydropower, would have a positive effect locally and regionally on climate and air quality. Under all 

scenarios, most fossil fuel generation would end, except for Scenario 4 that is projected to maintain a relatively larger 

share of fossil fuel generation, at 11 percent contribution to total power generation in 2040. Other scenarios preserve 

the existing thermal plants, which burn gas and are available when needed to meet peak demand. 

Onshore wind, solar PV, and hydropower development 

Wind, solar, and hydropower projects under all scenarios do not emit air pollutants except dust and vehicle/equipment 

emissions during construction. Under all scenarios, these types of generation begin to replace hydro generation over 

time. To the extent they replace fossil fuels, the projects would have a positive effect on air quality, although not 

significant even on a national scale. The impact on climate would be negligible. During construction, vehicular 

emissions and dust would degrade local air quality for short periods, and these can be easily mitigated by following 

good construction practices. No effects from odor are anticipated. Construction and traffic noise can disturb nearby 

communities, and noise from wind turbines can affect people who live nearby. 
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Fossil fuel thermal power 

Power plants that generate electricity by combusting fossil fuels will have similar effects as power plants combusting 

wood residues discussed above but typically with wider spatial extent and much larger pollutant loads into the 

atmosphere from point sources. Common air pollutants from traditional fossil fuel fired power plants include nitrogen 

oxides (NOx), carbon monoxide (CO) and carbon dioxide (CO2), as well as sulfur dioxides (SO2), and in case of coal-fired 

plants large amounts of particulate matter (no new coal plants are anticipated in the scenarios). Emissions from fossil 

fuel fired power plants could impair air quality locally and regionally, especially emissions from coal-fired power plants 

that are not equipped with efficient air pollution control systems. Georgia has limited fossil fuel sources, and the only 

two fossil fuel plants that will be available in 2040 are two relatively new, existing gas-fired plants near Gardabani, 

which will be used to fill in gaps as needed to meet demand. No new fossil fuel plants are expected to be needed. 

Carbon emissions 

As noted previously, the Energy Strategy of Georgia (2016-2025) outlines three main objectives that the country is 

aiming to achieve: 

¶ Ensure energy security, and, as part of this objective, reduce dependence on high-cost imports and using 

instead local energy resources. 

¶ Create a competitive environment in the energy sector, and 

¶ Develop the energy sector on the basis of sustainable development principles. 

The Georgia Government Program (2021-2025) echoes these policy goals by reiterating the desire to enhance energy 

independence and energy security as well as maximizing the use of domestic resources based on the principles of 

sustainable development. The Program underlines the need for "systematically important HPPs" to meet growing 

electricity demand.31 

The Energy Policy Concept of Georgia outlines the country's main policy goals for decade of the 2020s, which are to 

increase the energy security of the country and of consumers32 by ensuring a reliable supply of electricity from 

different sources that also meet the objectives of fair pricing, national security, and sustainability. The policy seeks to 

develop fossil fuel production and storage infrastructure as well as construct greater renewable energy (including 

hydropower) capacity. The Scenarios achieve the renewable energy objective, but since they focus exclusively on 

generation, they do not address fossil fuel production and storage, which could proceed unhindered. 

The National Integrated Energy and Climate Plan of Georgia (NECP) Energy Security Chapter reiterates the main goal 

of the preceding paragraph while considering particular energy security challenges such as dependence on energy 

imports, intermittent electricity supply from future renewable capacity, local environmental and social impacts of 

power plant construction, lack of adequate transmission infrastructure, and lack of natural gas storage facilities. The 

NECP outlines several objectives that can help mitigate these risks, including energy supply diversification, reducing 

import dependency, and increasing the climate and cybersecurity resiliency of energy infrastructure. The NECP 

specifically states that "[d]evelopment of renewable energy and energy efficiency will be at the core of energy security 

improvements." It mentions that the Network Development Plan of Georgia 2021-2031 considers the possibility of a 

                                                           
31  Government of Georgia, 2020. "Government Program 2021-2024: Toward Building A European State". 

http://gov.ge/files/41_78149_280277_GP.pdf  
32  USAID, 2020. "Energy Policy Concept of Georgia" https://pdf.usaid.gov/pdf_docs/PA00X4R7.pdf  

http://gov.ge/files/41_78149_280277_GP.pdf
https://pdf.usaid.gov/pdf_docs/PA00X4R7.pdf
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pumped-storage hydropower plant to provide additional flexibility and reliability to the system and to integrate further 

renewable energy. 

The Main Directions of State Policy in Energy Sector of Georgia expands these policy goals by stating that the objective 

of the country's energy policy is to ensure uninterruptable supply of various energy products in acceptable quantity, 

quality, and price.33 The gƻǾŜǊƴƳŜƴǘΩǎ ƛƴǘŜƴǘƛƻƴ ƛǎ ǘƻ ŘƛǾŜǊǎƛŦȅ ǎǳǇǇƭȅ ǎƻǳǊŎŜǎ ŀƴŘ ǳǘƛƭƛȊŜ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǊŜǎƻǳǊŎŜǎΦ 

At the time of the writing of the SESA, there were no utility-scale solar plants and just one small wind plant in Georgia. 

Building more solar and wind capacity is therefore important to diversify the country's generation sources, which are 

currently dominated by hydro and gas. Each scenario is also designed to allow for considerable exports (or as much as 

grid capacity allows), therefore meeting the goal for Georgia to be a regional platform for the trade of clean energy. 

Georgia's Updated 2021 NDC under the Paris Agreement is to reduce greenhouse gas emissions by 35 percent 

unconditionally and 50-57 percent conditionally from baseline (1990) levels. The baseline level is defined as 1990, 

when emissions were nearly 48 megatons. Therefore, to meet the unconditional target, Georgia would limit itself to 

30 megatons by 2030. To meet its conditional target of 50 percent, or 2°C compatibility, the contribution would be 

limited to 24 megatons of carbon dioxide-equivalent emissions (CO2-eq), and to meets its conditional target of 57 

percent reduction, or 1.5°C compatibility, the limit would be to 20.6 megatons. Emissions of CO2-eq gases was 17.8 

megatons in 2017.34 The unconditional target could therefore allow a rise of greenhouse gases of about 3.8 percent a 

year and still be compatible. The conditional 2°C compatible target would allow a 2.2 percent increase in emissions 

per year, while the conditional 1.5°C compatible target would only allow a one percent rise per year. The NDC also 

targets a reduction of 15 percent of greenhouse emissions from the energy sector by 2030.35 Energy sector CO2-eq 

emissions were 10.7 megatons in 2017 (accounting for 60 percent of total emissions) while emissions from electricity 

generation amounted to 1.1 megatons.36 A 15 percent reduction in CO2-eq emissions from electricity generation would 

therefore mean that emissions could be no higher than 0.92 megatons by 2030. 

Finally, the country's NREAP underlines the need to improve self-sufficiency by harnessing local renewable energy 

resources and substituting electricity imports with local thermal generation. It should be noted that although the 

NREAP estimates a potential capacity of 1,500MW for wind, it is possible that future technological improvements and 

updated resource mapping will result in a higher potential and allow development of wind generation capacity closer 

to what is envisioned in the scenarios. 

Figure 55 shows calculated emissions of carbon dioxide under all scenarios. Under all scenarios, the existing fossil fuel 

plants will remain in operation for all or part of the forecasted period, with Mtkvarsi TPP and Tbilsresi TPP shutting 

down in coming years, Gpower TPP shutting down in 2037, and the two Gardabani gas-fired plants shutting down in 

2031 for Scenarios 1 and 3 and held in reserve through 2040 for Scenario 2. Scenario 1 shows CO2 emissions reduced 

from an already low level to nearly zero after 2023, with only one of the two gas-fired plants in Gardabani utilized 

through 2023. Emissions under Scenarios 2 and 3 reduce to nearly zero in 2025. Scenario 3 emissions increase in 2027-

2029, with the use of one of the Gardabani plants, then decline again to nearly zero in 2031. Under all scenarios, even 

with the Gardabani plants remaining in as-needed operation, Georgia would meet its Paris Agreement commitments 

for reducing electricity sector emissions. Emissions under Scenario 4 are by far the highest, because of the relatively 

heavy dependence on gas-fired generation. 

                                                           
33  Government of Georgia. Main Directions of State Policy in Energy Sector.  
 http://energy.gov.ge/projects/pdf/pages/MAIN%20DIRECTIONS%20OF%20THE%20STATE%20POLICY%20IN%20ENERGY%20SECTOR%20OF

%201047%20eng.pdf  
34  Government of Georgia, 2021. National Greenhouse Gas Inventory 1990-2017. 

https://unfccc.int/sites/default/files/resource/NIR%20%20Eng%2030.03.pdf  
35  Government of Georgia, 2021. Georgia's Updated Nationally Determined Contributions. 

https://www.euneighbours.eu/sites/default/files/publications/2021-05/NDC%20Georgia_ENG%20WEB-approved.pdf  
36  Government of Georgia, 2021. National Greenhouse Gas Inventory 1990-2017. 

https://unfccc.int/sites/default/files/resource/NIR%20%20Eng%2030.03.pdf  

http://energy.gov.ge/projects/pdf/pages/MAIN%20DIRECTIONS%20OF%20THE%20STATE%20POLICY%20IN%20ENERGY%20SECTOR%20OF%201047%20eng.pdf
http://energy.gov.ge/projects/pdf/pages/MAIN%20DIRECTIONS%20OF%20THE%20STATE%20POLICY%20IN%20ENERGY%20SECTOR%20OF%201047%20eng.pdf
https://unfccc.int/sites/default/files/resource/NIR%20%20Eng%2030.03.pdf
https://www.euneighbours.eu/sites/default/files/publications/2021-05/NDC%20Georgia_ENG%20WEB-approved.pdf
https://unfccc.int/sites/default/files/resource/NIR%20%20Eng%2030.03.pdf
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Figure 55. Emissions of Carbon Dioxide Under All Scenarios, 2021-2040 

 

9.3.2 {ǳǊŦŀŎŜ ²ŀǘŜǊ ŀƴŘ DǊƻǳƴŘǿŀǘŜǊ 

Two principal types of effects on this topic can be expected under all three energy development scenarios: degradation 

of water quality and changes in availability of water resources. 

For each of the scenarios and development scheme, there are common effects on surface water quality due to the 

footprint of development, erosion runoff and sedimentation during construction and operation, and spills of fuels or 

other materials. In addition, hydropower development (small-, mid- and large-scale) may affect flow patterns, river 

dynamics, and river morphology from construction through operation. Likely significant effects are presented in 

slightly greater detail in tables in Annex 2. 

Onshore wind power development 

Development of wind power generation under three proposed scenarios has potential for temporary effects on surface 

water quality receptors if projects are located near surface water. There would be temporary and local impact on 

surface water from runoff of precipitation or excess construction-related flows over disturbed soils on roads, 

construction of lay down areas, turbine foundation areas, transmission lines, and ancillary facilities. Sediments 

entrained in the stormwater flows can ultimately be released to and deposited in local streams and lakes, affecting 

water quality and aquatic resources, typically for short distances downstream. In addition, there can be spills of fuel 

or other hazardous materials, especially if they are handled near surface water. Such effects can be significant during 

construction and decommissioning, but they are typically short-term and local. During operation, there would be 

limited or no potential effects. 

Solar power (PV) development 

The effects of solar photovoltaic development on surface water and groundwater would be similar to wind. However, 

due to the larger footprint of solar projects, more land may have to be cleared and as a result there may be more 
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erosion that reaches surface water. In addition, some amount or water may be required to clean solar panels, and this 

can reduce water supplies for other uses in arid areas. 

Hydropower development 

Hydropower development can potentially have significant effects on surface water receptors and surface water 

quality, but rarely has significant effect on groundwater receptors. Effects on surface water quantity and quality are 

likely to occur during the construction and decommissioning period, similar to wind and solar photovoltaic. Unlike 

wind and solar photovoltaic, however, the most significant effects from hydropower would occur during operation.37 

Although there could potentially be transboundary effects from some projects, particularly if projects are located close 

to borders, this is considered very unlikely. 

During construction and decommissioning stages, temporary and localized effects on surface water quantity and 

quality may occur through runoff of precipitation or excess construction-related flows over disturbed soils, increased 

siltation downstream through washout, construction of lay down areas, transmission lines, and ancillary facilities. The 

extent and significance of effect is dependent partly on the type of hydropower facility but primarily on the 

construction techniques used. Small hydropower projects may be near the headwaters of streams, which can be 

particularly sensitive to disturbance and may take longer to recover, while larger projects will have a larger footprint 

and typically affect larger streams. Since construction necessarily has to take place in and near rivers or streams, 

impacts from construction are generally more significant than for wind and solar, and care has to be taken to avoid 

unnecessary damage to riverbanks and riverbeds. 

During operation, hydropower systems alter surface water flow, but the nature and extent of the effect is dependent 

on the type of project, which can involve a storage reservoir, pumped-storage, or ROR systems. A ROR hydropower 

operation is designed so that inflow to the facility is equal to outflow. Therefore, river flows used for hydropower 

generation are taken from and returned to the river, although this can be at some distance downstream or even in 

another watershed. When all flow is not used, the excess water is spilled over a dam/weir. This type of operation has 

no significant effect on the surface and groundwater resource if the water is returned to the river immediately 

downstream of the dam/weir, although biodiversity can be affected due to interruption of upstream and downstream 

movement of fish and other aquatic organisms (effects to biota dependent on the surface water resources are 

described in Section 9.3.4). Some ROR hydropower facilities are designed with a long penstock to take advantage of 

increases in elevation change between the intake structure and the powerhouse and tailrace. These installations can 

leave downstream lengths of stream channels with much less than normal river flow, especially during low-flow 

periods, and can therefore have significant effects to the surface water resource as well as local groundwater. In areas 

where streamflows are highly seasonal, power generation is limited during periods of low flows, and streamflow can 

be significantly reduced for months at a time. This is typical of rivers in Georgia, where flows peak in late spring and 

summer and are lowest in winter and early spring. 

An impounded reservoir stores some volume behind the dam or weir and uses the water to generate electricity. In all 

cases, this interrupts upstream and downstream movement of fish and aquatic organisms unless there is a functional 

fish pass or some other method of ensuring passage. This type of hydropower project involves conversion of rivers to 

lakes, with consequent effects on aquatic and riparian biodiversity. Depending on the volume stored, power 

generation and water releases can be relatively constant year-round, or generation can be used peak demands on a 

daily or less frequent basis. In some cases, the powerhouse may be at some distance downstream from the dam, 

causing impacts similar to ROR schemes. In case of peaking generation and discharges, river flow can vary widely from 

                                                           
37 There could also be transboundary effects from hydropower projects on rivers that flow to other countries. As seen on Error! Reference source n

ot found., there are only a few such rivers of concern: the Tergi, which flows into Russia, where there is a dam less than 5km from the border, 
and the Mktvari, Iori, and the Alazani, all of which flow into the Mingechaur reservoir in Azerbaijan (130km for the Mktvari, 25km for the Iori, 
and 5km for the Alazani). Thus, the projects in Georgia could have little or no effects on the downstream countries.  
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day to day and even from hour to hour, which can have significant effects on habitat and biodiversity. Discharges from 

reservoir-type projects can also be much colder than the natural river water if intakes are at some depth in the 

reservoir. By impounding water, reservoirs can also increase infiltration of surface water to groundwater. In summary, 

this type of design may result in significant effects to the surface water resource, primarily quantity, but limited effect 

on groundwater. 

The Enguri pumped-storage project would have similar impacts as a reservoir-type project but would have a 

connecting pipeline or tunnel so the footprint and associated impacts would be commensurately larger. 

Fossil fuel thermal power development 

TPPs require raw water for cooling and therefore can have impacts on water and/or groundwater quantity, thus 

reducing their availability for other uses. Similarly, TPPs could cause thermal pollution when water used in the cooling 

cycle is returned to receiving water with a higher temperature. Other likely significant effects upon surface water 

resources and quality may result from land disturbance during construction, which would result in temporary and 

localized effects. Cooling water could have high levels of solids and contaminants as well as elevated temperature. Ash 

management can also affect water quality, but ash generation by gas plants would be minimal. 

9.3.3 DŜƻƭƻƎȅ ŀƴŘ {ƻƛƭǎ 

Three types of effects on geology and soils could occur from energy development: loss of high value soils, change in 

soil characteristics, and increased potential of occurrence of mudflow/debris flows and landslides. In addition, soil can 

be contaminated through spills of fuel or hazardous substances, but these are typically minor, localized, and temporary 

when cleaned up promptly. 

For each of the scenarios and development schemes, there are common effects on the general soil characteristics due 

to the change in soil properties caused by project activities such as land clearing, compaction from construction 

through decommissioning, and establishment of foundations and buildings. Where they are present, high value soils 

may be affected by the construction activities for each of the schemes. It is important to note that hydropower 

development often occur in mountainous areas where there are steep slopes and other fragile geology, which 

increases the potential for short- and long-term effects. Such areas may be greatly affected by mudflow/debris flow 

hazard areas and these may contribute to the failure of water impoundments, water intake structures, dams and 

reservoirs, and may affect public or private land and property. Potential significant effects are summarized in more 

detail in tables in Annex 4. 

Onshore wind power development 

High Value Soils - Due to the limited footprints of individual turbine foundations and spacing of towers, these facilities 

may allow for concurrent land use with agricultural production and grazing. Loss of soils at foundations and roads 

would be relatively minor if good construction practices were implemented. As a result, the likely negative effects of 

wind schemes upon high value soils are low. 

General Soil Characteristics ς Construction in particular can lead to increased erosion and soil loss due to removal of 

vegetation, accidental release of fuels or chemicals, and compaction under heavy equipment. These impacts would be 

most prevalent during construction and would be localized. 

Mud/debris flows, landslides ς Construction in steep terrain can trigger landslides and mud/debris flows. This would 

occur most often along roads to turbines located on high ground and hydropower projects in mountainous areas. 
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Solar PV development 

High Value Soils ς Construction may lead to erosion of high value soils, but the avoidance of steep slopes reduces the 

potential for loss. Because of the need for level ground and for relatively large areas, solar projects may remove high 

value soils from production. 

General Soil Characteristics ς The continual shading of soils under solar panels can result in changes to soil chemistry 

over long periods, although this is reversed when panels are removed at decommissioning. The need to clean 

photovoltaic panels during operations presents the potential for additional effects if washwater and any chemical 

additives percolate into the soils and affect its structure and condition. 

Mud/Debris flows and landslides ς Since solar panels are typically on relatively level ground, there is only limited 

potential for flows and landslides, even during construction. 

Hydropower development 

Bedrock Geology ς Construction of dams and weirs for hydropower projects typically involves excavation and blasting 

to bedrock for medium and large projects, and for some small projects, due to the need to anchor the dam/weir to 

bedrock so it can withstand the forces to which it will be subjected. In addition, some projects require tunnels to 

excavated through bedrock. Thus, the effect can be significant at large- and medium-sized projects and projects that 

involve tunneling. 

High Value Soils. Land clearing and resultant erosion can lead to soil loss, especially in mountainous areas. In addition, 

project footprints take soils from productive use, as does flooding to create reservoirs. This can be significant for large 

dams and for reservoirs projects and also on other projects that are located on land used for agriculture. 

General Soil Characteristics ς The saturation of soils in reservoir result in changes to soil chemistry, although this may 

be reversed when reservoirs are emptied at decommissioning. 

Mudflow/Debris flow Hazard Areas ς Construction in mountain areas can trigger or increase the likelihood of flows 

and landslides. In addition, steep slopes above reservoir shorelines can lead to increased landslides. These can be 

significant, especially for large reservoirs. Construction of ROR hydropower facilities would typically occur in more 

mountainous terrain and activities in or near areas prone to mud/debris flows and landslides would increase the risk 

of adverse effects related to mudflows, debris flows, and landslides. 

Fossil fuel fired thermal power development 

High Value Soils ς Construction could lead to erosion and loss of high value soils, especially in agricultural areas, and 

the project footprint would take soils out of production. Gas or liquid fuel pipelines to feed new plants could also 

remove land from productive use. 

Soil Composition ςThere is limited potential for effects on soil composition except from ash management, which could 

release contaminants to soils that underlie storage/disposal units. 

9.3.4 [ŀƴŘǎŎŀǇŜ ŀƴŘ .ƛƻŘƛǾŜǊǎƛǘȅ 

For all of the scenarios there are number of potential common effects on landscape and biodiversity. Potential effects 

common to all types of generation projects include: 

¶ Landscape character, setting and visual amenity. Adverse effect on landscape character, setting and visual 

amenity can result from the placement of new aboveground structures associated with power generation 

facilities and ancillary developments such as transmission lines and access roads. Such adverse effects may be 

exacerbated if viewed from elevated locations or if structures are sited on ridgelines. Such effects may be 
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reduced if obscured by intervening features such as variations in landform, existing buildings or trees/forest. 

Construction can also have an effect, but this is typically short-term and not significant, but must be carefully 

controlled. 

¶ Habitat loss, fragmentation, and or simplification results from establishment of the facility footprint, including 

transmission lines and roads, and consequentially potential adverse effects on habitats and on plants and 

animal species that use those habitats, and on people who may benefit from the flora and fauna. 

¶ Potential increase in bird and bat mortality can result from placement of new transmission lines across bird 

migration corridors or in bird and bat breeding or foraging areas. 

Onshore wind power development 

The introduction of wind farms can have significant negative effects on both landscape character and visual amenity. 

Individual turbines are typically on high or exposed ground and are 100m or more in height. As a result, they can be 

visible from long distances, up to 30km or more. While the extent of the effect will depend on topography and the 

sensitivity of the landscape character, turbines register as new and unnatural vertical upright structures that will be 

out of character in most landscapes, although most people become accustomed to them over time and even 

appreciate their presence. In landscapes where there are intervening features (built, landform, or forest), views may 

be totally or partly obscured, although in flat landscapes turbines are particularly noticeable. Areas valuable for 

tourism or cultural heritage, and other high-quality landscapes, may be particularly vulnerable to these effects. 

Wind projects have the potential to cause significant effects due to habitat loss if they are not located on agricultural 

or barren land. Wind farm development within or adjacent to protected wetland sites has the potential to adversely 

affect important wetland (e.g., Ramsar sites). Areas with high wind also are often along bird migration flyways and 

breeding areas for raptors and other large birds, and wind projects in or near these areas can affect nationally and 

internationally important populations of migratory and resident birds. Besides the effects of habitat loss, which would 

primarily affect resident and breeding birds, turbines in or near habitats that provide important nesting, roosting, or 

feeding sites for (particularly) large birds or of bats may increase the potential for direct mortality through collision 

with the turbines or blades or with new connecting transmission lines. 

In some locations, habitat loss and habitat disturbance may be less important than the potential effects on migrating 

raptors and other large birds and on migrating bats. It is important to note that the Adjara region is known as one of 

the world's four largest bird migration corridors and there are other internationally important flyways across Georgia. 

The evidence shows that birds and windfarms can coexist in most locations if the windfarm site is located 

appropriately. In particular, windfarm development should avoid areas with high-density raptor populations, where 

collisions could be significant, areas with high densities of other species vulnerable to a low level of additional mortality 

and whose susceptibility to collision may be high, and areas where disturbance due to noise or other factors could 

potentially displace birds from important feeding or nesting habitats. In general, impacts are extremely site- and 

project-specific. 

Risks to aquatic biodiversity are much lower. Effects could result when sites are located near water and runoff of 

precipitation over disturbed soils on roads, construction lay down areas, turbine foundation areas, transmission lines 

and appurtenant facilities causes erosion into water bodies, primarily during construction. 

Solar power (PV) development 

The introduction of photovoltaic arrays and ancillary development, and especially multiple facilities in one area, can 

affect landscape character by replacing existing scenic landscape with areas of dark panels that are perceived as 

expansive unnatural features. However, solar developments are generally in low-lying on level or rolling landscapes, 

so the effect on visual amenity would be most apparent when viewed from elevated positions, such as surrounding 
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hills. Protected and high-quality landscapes and their settings may be particularly vulnerable to these effects, and 

impacts would be negative and potentially significant. 

Solar photovoltaic arrays could also lead to significant effects due to habitat loss in certain areas. Arrays can occupy 

large areas, and developments within or near protected areas can adversely affect important habitats. Land-take also 

can lead to the direct loss of forest, grassland, and savannah habitats and associated reduction in ecosystem function, 

leading to direct loss of habitat for important terrestrial species. Additional aboveground transmission infrastructure 

could further reduce habitat and also present risks to flying birds and bats. 

The most likely effects to aquatic communities would result from runoff of precipitation over disturbed soils on roads, 

construction lay down areas, foundation areas, transmission lines and appurtenant facilities. Sediments entrained in 

the stormwater flows can ultimately be released to and deposited in local streams, affecting water quality, aquatic 

habitat, and associated life forms. Such effects would occur during construction and only if facilities were near water 

features. 

Hydropower development 

Landscape. Since hydropower projects are generally at lower elevations than surrounding land, they are typically 

visible only for relatively short distances, and usually for a few kilometers within the valley of the water resource. This 

is especially true of ROR projects, which are nearly always in mountainous terrain with steep elevation changes. 

Depending on surrounding topography, hydropower facilities may be visible to people living within about 20 

kilometers as well as users of roads, tracks and trails passing within this visual envelope. 

Protected areas of Georgia typically have high-quality landscapes, and that includes areas protected or biodiversity as 

well as cultural heritage. These high-quality landscapes are typically also areas that support robust tourist industries. 

The effects on protected and high-quality landscapes and the settings of these landscapes would be negative and 

potentially significant. In lower-quality landscapes, reservoirs may provide attractive new features which may improve 

landscape character at the local level. Also, the effects of new dams and hydro facilities within river landscapes which 

are already heavily influenced by hydropower may reduce the overall effect of the new structures on the character of 

that area, and habituation to even large projects would reduce the long-term impact. 

Habitat and biodiversity. The damming of water courses will affect terrestrial habitat and associated flora and fauna 

by terrestrial habitat by modifying the flooding regime, permanent or periodic inundation of areas upstream of the 

dam, reducing water to riparian zones downstream of the dam. The clearance of vegetation and construction works 

for additional access to hydropower development leads to direct footprint losses. Impacts are necessarily more 

significant in areas that are protected or otherwise support important habitats and species. 

Regardless of location, the development of new hydropower facilities results in the loss of terrestrial and riparian 

habitat and biodiversity at the facilities themselves as well as on transmission and road corridors, and the conversion 

of terrestrial and riverine habitat to lacustrine habitat in reservoirs. The significance of the impact depends on the 

ƴŀǘǳǊŜ ŀƴŘ ǎƛȊŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŦƻƻǘǇǊƛƴǘ ŀƴŘ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ Ƙŀōƛǘŀǘ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ōƛƻŘƛǾŜǊǎƛǘȅ ǘƘŀǘ ƛǎ ŀŦŦŜŎǘŜŘΦ 

Hydropower development also has direct impacts on aquatic habitat and biodiversity. Key effects include: 

¶ Blockage of upstream and/or downstream movement and migration by fish and other organisms 

¶ Entrainment and impingement of fish and other aquatic organisms 

¶ Interruption of sediment movement and consequent effects on aquatic habitat 

¶ Changes in habitat conditions that lead to species and population changes, such as reduced river size, river 

habitat to lake habitat, downstream temperature changes, etc. 
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The introduction of new hydropower developments within watersheds of watercourse not previously exploited has 

the potential to adversely affect a number of protected fish species within the main river basins, including the Mktvari, 

Alazani, Enguri, Tergi, and Rioni Rivers and their tributaries (to date, only the Rioni is unaffected by mainstem 

hydropower projects, although there are unaffected tributaries in the other watersheds). New dams introduce new 

barriers to migration of fish and other aquatic species, which reduces or prevents access to river reaches that are 

important for reproduction, feeding, and seasonal movement. In cases where several dams are located within the 

same basin or range of an affected species, significant cumulative effects can result ς for example, dams on multiple 

tributaries of a major river can interrupt migration between tributaries and the mainstem even if a dam prevents 

migration in the mainstem itself. 

Changes in erosion and sediment deposition can result from runoff from precipitation (most prevalent during 

construction), fluctuations in water levels in the reservoir and in downstream river reaches during operation, and 

sediment flushing. Sediment must be periodically flushed from reservoirs and even from some ROR projects in order 

to prevent intakes from being blocked, and this sediment may have important effects on downstream river reaches, 

where sediment can accumulate and affect aquatic habitat. Erosion and sediment deposition can degrade water 

quality by increasing turbidity and impeding the life cycles of affected organisms. Sediment deposition suffocate fish 

eggs or immobilize organisms that cannot escape the vicinity and can fundamentally change habitats. 

The development of a hydroelectric facility always results in significant changes in local aquatic habitat due to 

modifications in flow conditions, water quality, and physical habitat. These changes can occur upstream and 

downstream of the dam/water intake and impoundment, as well as in bypass reaches of ROR projects. Impoundment 

converts upstream reaches of river from natural lotic (riverine) to lentic (lake) conditions, resulting in decreased flow 

velocities, increased water depths, and overall changes in flow patterns. Water temperatures in the impoundment 

typically increases over natural stream temperatures, concentrations of nutrients and pollutants may increase as the 

ƛƳǇƻǳƴŘƳŜƴǘ ŀŎǘǎ ŀǎ ŀ άǎƛƴƪέ ǿƘŜǊŜ ŎƻƴǎǘƛǘǳŜƴǘǎ ŎƻƭƭŜŎǘΦ !ǎ ŀ ǊŜǎǳƭǘΣ ŀƴƻȄƛŎ ŎƻƴŘƛǘƛƻƴǎ Ƴŀȅ ŘŜǾŜƭƻǇ ƛƴ ǘƘŜ ƭƻǿŜǊ 

depths of deep impoundments, particularly during the summer months. Physical habitat in the reservoir basin is not 

constant, as sediments, gravel, and other debris accumulate in the reservoir, especially in early years. 

In streams downstream of reservoir-type hydropower facilities, water may be discharged at a lower temperature than 

the natural river if it is taken from deep in the reservoir. These facilities also modify the annual pattern of flows in 

downstream reaches. Rather than peaking in summer when glaciers and upgradient snow melts, water may be stored 

for use in winter when electricity demand is highest. This tends to dampen the natural variation in flows, which in turn 

can affect adapted to the more variable regime. River reaches downstream of ROR facilities are typically deprived of 

most water year-round, with flows typically reduced by up to 90 percent in winter and by much more in summer. 

Downstream flows for at least a few kilometers, sometimes tens of kilometers, are usually set at some percentage of 

average annual flow, with most water used to generate electricity and not returned to the river for some distance 

downstream.38 Leaving too little water reduces the amount of aquatic habitat and establishes different conditions for 

aquatic organisms, which can lead to fundamental changes in species and populations. 

Fossil fuel thermal power development 

The primary impacts on biodiversity would be due to habitat losses from the project footprint, including roads and 

transmission lines, and these could be significant if they are within or adjacent to national and regional protected 

biodiversity areas in the country. The effects on biodiversity associated with plant construction and operation, 

increased transport development and use and ancillary development of new power lines development for connection 

to the existing transmission network are likely to be associated with: 

                                                           
38  Lƴ DŜƻǊƎƛŀΣ ŘƛǎŎƘŀǊƎŜǎ όƪƴƻǿƴ ŀǎ άŜƴǾƛǊƻƴƳŜƴǘŀƭ ŦƭƻǿǎΩ ƻǊ άŜŎƻƭƻƎƛŎŀƭ Ŧƭƻǿǎέύ ŀǘ Ǌǳƴ-of-river projects have commonly been set at 10 percent 

of annual average flows, which is an outdated approach that often leaves insufficient water in streams to preserve biodiversity values. 
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¶ Erosion and stormwater runoff during construction, and also from developed areas 

¶ Wastewater and cooling water discharge to receiving streams 

¶ Water supply withdrawals. 

Effects on aquatic communities would result from runoff of precipitation over disturbed soils on roads, construction 

lay down areas, foundation areas, transmission lines and appurtenant facilities. Sediments entrained in the 

stormwater flows can ultimately be released to and deposited in local streams, affecting water quality, aquatic habitat, 

and associated life forms. Such effects are most likely to occur during construction and, to a lesser extent, operation. 

Wastewater discharges from coal or gas-fired thermal power facilities may be high in total dissolved solids, 

temperature and, depending on the means of treatment, other constituents. Wastewater discharges that are released 

to surface waters can degrade water quality and, in turn, negatively affect the aquatic organisms inhabiting those 

waters. Wastewater discharge plumes can also impinge directly on slow-moving or immobile aquatic organisms and 

inhibit the movements of migratory species. These factors can shift the composition and distribution of local aquatic 

communities as less tolerant species decrease or disappear, and more tolerant species increase. In addition, cooling 

water can be of higher temperature than receiving waters and have an adverse effect on habitat and biodiversity. 

9.3.5 /ƻƳƳǳƴƛǘƛŜǎ ŀƴŘ {ƻŎƛƻŜŎƻƴƻƳƛŎǎ 

For all energy development projects, there are common potential social and economic effects. Adverse impacts on 

communities would occur primarily during construction but also would occur during operations. For all projects, the 

need for land can result in dislocation of communities and households for facilities, roads, and power transmission 

lines. Forced resettlement, even if voluntary, can have a significant impact, which could be negative and long-lasting. 

Besides such physical displacement, economic displacement due to the loss of land and the use of land can affect 

livelihoods, social identity, and community cohesion. 

Effects on health and welfare may result from increased noise and dust due to material transport and construction, 

which may impact workers and communities near the site and along transportation routes. Transmission lines and 

substations can also generate noise and electromagnetic fields that may affect nearby people. During construction in 

particular, local traffic is increased, which can damage public roads and increase congestions and the risk of accidents 

involving private vehicles and pedestrians. 

In addition, energy facilities are often located in rural areas, where the introduction of workers (typically young males) 

from outside the region can disrupt local communities and introduce diseases, increase gender-based and other 

violence, overwhelm medical and other services, and disrupt local economies. 

Construction is an inherently dangerous occupation that presents significant risks to workers from working at height, 

with hazardous materials, with and near heavy equipment, in excavations, in or near water, with sharp tools, with 

electricity, etc. The possibility of workers being injured is significant, especially during the construction of facilities and 

ǘǊŀƴǎƳƛǎǎƛƻƴ ƭƛƴŜ ōǳǘ ŀƭǎƻ ǘƘǊƻǳƎƘƻǳǘ ŀƴȅ ǇǊƻƧŜŎǘΩǎ ƭƛŦŜ ŎȅŎƭŜΦ 

There are typically positive effects as well, including increased employment, especially during construction but at 

smaller scales continuing during operation. Secondary employment opportunities would also be presented from 

supporting economic activities such as lodging, food supply and support to infrastructure, again mostly during 

construction. If developers support training programs for skilled and professional labor, that can lead to permanent 

improvement in at least a few livelihoods. Similarly, if they support programs to invest in communities, that can lead 

to long-lasting improvements in local infrastructure and other community services. 
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Tourism and other economic development may be positively affected by extending the grid to remote areas and also 

through the promotion of eco-tourism, which may have good potential in some areas of Georgia. 

Onshore wind power development 

Besides the occupational health and safety risks common to all construction, wind projects require working at extreme 

height with large equipment, often in high wind conditions. Turbine locations are to some extent flexible, which can 

minimize the need to relocate households. In forested or agricultural areas (including orchards and vineyards), land 

between the turbines and roads can generally remain in production. This can be important in Georgia, where wind has 

high potential in northern and southern areas, which are major agricultural areas. The flexibility in locating turbines 

can also reduce potential for blade or shadow flicker, which can occur at certain times of sunny days during certain 

times of the year when the turbines are between the sun and a receptor. Transporting turbines to their foundations 

requires wider roads than normal, which increases the amount of land that is needed, although they can be partly 

removed after construction. Turbines also generate a certain amount of noise anytime they are operating, and this 

can be heard for a distance of at least 10s of meters and sometimes for 100s of meters, especially at night. 

Solar photovoltaic development 

Site selection for solar facilities can also be flexible and may allow some discretion as to the exact location. When such 

flexibility exists, this can reduce the potential for physical displacement of households, although that can be limited 

since large amounts of land are needed for solar plants. Any trees must be cut and the land must be removed from 

agricultural production, and this can result in economic displacement. Solar plants usually are lighted at night for 

security reasons, and this can disturb nearby residents. Operating plants generate very little noise so this would not 

disturb people, and road traffic would be minimal during operation. 

Hydropower development 

Land requirements for hydropower projects depend on the size of the project, whether land is needed for a reservoir, 

and the roads that are needed for access. The location of hydropower projects is typically not as flexible as solar 

projects and as a result land that is currently occupied and/or used for agriculture or other beneficial purposes may 

have to be acquired, which can cause economic and/or physical displacement. This can be significant, especially for 

large reservoir-type hydropower projects. There is more flexibility in siting roads and support facilities, which reduces 

the potential for displacement. 

Large hydropower projects also require a much larger and longer construction process, employing hundreds or 

thousands of workers. The potential impacts of nuisances such as dust and noise are heightened at such large and long 

projects. Similarly, the larger workforce required can lead to increased disruption of community health and welfare, 

and security in rural areas. At the same time, the need for a larger workforce presents more opportunities for local 

employment, and can result in local workers upgrading their skills. 

During operation, changes in river flow typically result in potentially significant impacts. 

¶ ROR projects reduce flow in downstream river reaches, sometimes for long distances, which can reduce water 

availability for other purposes, including irrigation, and reduce the amount of water available for diluting 

wastewater flows (including sewage flows) from industries and communities. 

¶ The reduction in flows in downstream reaches, and the interruption of migration corridors, can adversely 

affect aquatic resources used for food, recreation, or commercial purposes. 

¶ The presence of large reservoirs can reduce the likelihood or severity of periodic flooding downstream of the 

project, but also can cause catastrophic flooding in case of dam failure. 
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¶ Reservoirs that replace flowing water change the species that are available for fishing, but may also allow the 

development of important fisheries, especially large reservoirs. Reservoirs can also provide recreational 

opportunities and increase tourism. 

Fossil fuel fired thermal power development 

Effects of developing TPPs fueled with coal, oil, or natural gas would be similar as for other facilities except that 

relatively little land is needed, and there would be much higher air emissions. All combustion of all fossil fuels would 

generate emission of pollutants, typically only coal- or oil-fired plants would require air pollution control equipment 

since emissions are much lower for natural gas-fired plants. The reciprocating internal combustion engines (RICE) that 

are contemplated for the scenarios would typically burn natural gas, but some could burn fuel oil or diesel, which 

would not require air pollution control unless the fuels contained high levels of sulfur. Nearby residents could 

experience some discomfort at times, depending on emissions and weather conditions, and there could be long-term 

effects on people who are exposed to emissions for long periods of time. 

9.3.6 !ǾŜǊŀƎŜ {ȅǎǘŜƳ /ƻǎǘǎ 

Scenario 1 is the lowest cost scenario in all years 2023-2040. Scenario 2 and Scenario 3 costs are comparable to each 

other, with Scenario 2 costs slightly lower in most years. Scenario 2 is 17 percent more expensive than Scenario 1 on 

average, while Scenario 3 is 20 percent more expensive than Scenario 1 on average. Scenario 4 costs are higher than 

all other scenarios in all modeled years, with costs that average 56 percent higher than Scenario 1. This cost disparity 

is explained by the different resource mix, with Scenario 4 being the only one with thermal generation, and Scenarios 

2 and 3 including more high-cost wind than in Scenario 1. Figure 56 shows the average system cost for each scenario.  

Figure 56: Average System Cost for Each Scenario 

 

9.3.7 /ǳƭǘǳǊŀƭ IŜǊƛǘŀƎŜ 

There are number of sites of international importance located across Georgia, and many sites of national or local 

importance. Such sites include several designated and tentative UNESCO World Heritage sites. It is unlikely that energy 

development would occur on these sites, although they could be nearby. However, Georgia has a long and varied 

cultural history and there are surely many valuable sites that have not been discovered. 

Tangible (physical) cultural heritage could be affected in two ways: 
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¶ Loss or damage to cultural heritage may occur during construction when artifacts or other heritage is 

unearthed or discovered. There is also the potential that new cultural heritage is discovered either as part of 

site assessment (for example, during surveys conducted for an environmental and social impact assessment. 

¶ Tourists or other visitors to cultural heritage monuments may be affected by the sight of construction activities 

or operating facilities. These are covered under Landscape and Biodiversity above. 

In addition, there could be a loss of intangible cultural heritage, if the heritage characteristic is localized enough to be 

affected by construction or operation in a particular area or region. 

In general, the potential for adverse (or positive) effects on cultural heritage would be very similar for all types of 

energy development, with the exception of large reservoir-type hydropower facilities, which cover large areas with 

water and makes them inaccessible, and possibly could also damage the heritage due to submersion under water. 

9.3.8 {ǳƳƳŀǊȅ ƻŦ [ƛƪŜƭȅ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ 9ŦŦŜŎǘǎ 

Projects falling under all four energy development scenarios have the potential for a range of likely significant effects 

upon environmental and social receptors. Generic effects that are common to all the scenarios and individual projects 

comprising each scenario are as follows: 

¶ Cumulatively beneficial (although individually insignificant) effects on climate through the reduction in GHGs 

by renewable energy projects (reservoir and ROR hydropower, wind, and solar) that would be achieved 

replacing or displacing traditional forms of energy generation. These effects are roughly the same across all 

scenarios in the medium- and long-term. 

¶ Adverse air quality effects during construction works through dust and combustion engine emissions and 

increased air emission loads into the atmosphere from point and non-point sources during operation of 

thermal power facilities. The larger hydropower projects in Scenario 3 would have more of a one-off impact, 

but the effects would be more widespread under scenarios 1 and 2, which include many new small 

hydropower projects. 

¶ Adverse air quality effects due to emissions from TPPs. These effects would be most prominent under scenario 

4 but also would be felt under scenarios 1, 2 and 3 in the early 2020s. However, emissions from TPPs would 

be reduced significantly by the reliance on wind and solar under all scenarios except scenario 4. The Enguri 

pumped-storage facility under Scenario 3 would improve the dispatchability of the power system and allow 

greater renewable capacity. 

¶ Risk of pollution of surface and groundwater resources, mostly during construction. This would be roughly the 

same for all scenarios during construction, but effects from hydropower would be most prominent under 

scenarios 1 and 2 and reduced under Scenario 3 due to avoiding new small hydropower projects. 

¶ Disturbance to soil composition through compaction during construction. Again, effects would be most 

prominent under Scenarios 1 and 2, and most prominent for large hydropower and solar. Scenario 4 would 

likely mean the least disturbance to soil composition because of the lower quantity of hydropower, wind, and 

solar plants foreseen by that scenario. 

¶ Loss of protected and natural habitats and associated plant and animal species. Most effects due to habitat 

loss would be felt for reservoir hydropower and solar. Reservoir hydropower plants would need more land 

under scenarios 1 and 3, and less under Scenario 2 which eliminates new reservoirs. Solar plants would need 

the most land under Scenario 3. Wind would not directly disturb as much land but could affect resident, 

breeding, and migrating bats and large birds. 
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¶ Physical or economic displacement of communities and households due to land needed for the facilities, road, 

and transmission lines. This would be roughly the same under all scenarios and most significant for reservoir 

hydropower (scenarios 1 and 3) and solar (scenario 3). 

¶ Disruption of communities due to worker misbehavior and/or stress on community resources, amenities, and 

economies. This would be more severe at larger projects that employ more workers and over a longer period 

of time, especially large hydropower, and at projects near more rural communities. Such effects could also be 

severe when there are several smaller developments that are near to one another. 

¶ Community health and safety issues during construction and operational phases, including nuisance from dust 

and noise, movement of construction vehicles and machinery, and exposure to electromagnetic fields if 

households are located too close to power transmission lines. 

¶ Occupational health and safety threats for workers, including work at heights, exposure to electric currents 

and risk of electrocution, and work in remote locations with no quick access to medical facilities.  

¶ Economic benefits of increased employment opportunities and improved energy reliability and security. Again, 

effects would be roughly the same for all scenarios, with larger projects with longer-lasting construction having 

more benefits. In addition, energy reliability and security would be enhanced by the better mix of energy 

sources under scenarios 2 and 3, which would reduce the need for winter imports. Scenario 4 would require 

the smallest volume of imports during the modeling period. 

¶ Loss of soil and lands for other economic activities. This effect would be felt most significantly for reservoir 

hydropower (scenarios 1 and 3) and solar PV (scenarios 2 and 3), which require the most land. 

¶ Pressure on existing infrastructure through increased traffic of heavy loads for construction, and the need to 

expand existing power transmission lines. Effects would be roughly the same for all scenarios except 

somewhat reduced under Scenario 3, where large numbers of new small hydropower projects are eliminated 

and Scenario 4, where larger thermal plants are assumed to provide a larger share of the electricity generation. 

¶ Positive effects of improving the potential for eco-tourism marketing in areas with high potential. This would 

be most important for reservoir hydropower and possibly wind, which would be experienced most under 

scenarios 1 and 3 (for large hydropower) and under 2 and 3 (for wind). 

¶ Loss and/or damage to cultural heritage from footprints of physical structures, including any associated 

infrastructure such as transmission systems. Differential effects would be roughly proportional to footprint 

size, which would be largest for reservoir hydropower (scenarios 1 and 3) and solar PV (scenarios 2 and 3). 

Mitigation measures of various forms are needed for all projects under all scenarios in order to avoid or reduce 

negative environmental and social effects to acceptable levels or to implement offsetting or compensatory measures. 

Potential significant effects are identified in sections 9.3.8.1 through 9.3.8.5. Mitigations are introduced in Section 9.5. 

9.3.8.1 Wind 

Likely significant E&S effects specific to wind projects under each proposed scenario include: 

¶ Bird and bat strike during operation, potentially affecting populations of resident, breeding, or migrating large 

birds and bats. A number of proposed wind projects are along or near migration corridors, including near the 

Black Sea coast and others in central Georgia; some are in or near Important Bird Areas or Special Protection 

Areas, recognized due to the presence or passage of birds, and others are near or in areas that are protected 

for reasons of their biodiversity values. 

¶ Landscape effects through the erection and operation of large wind turbines that can be seen for long 

distances in some terrain 
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¶ Worker health and safety accidents during construction from working at heights 

¶ Reduction in GHG emissions compared to fossil fuel plants. 

9.3.8.2 Hydropower 

Likely significant E&S effects under each proposed scenario include: 

¶ Increased risk of landslide in landslide-prone areas, as projects are often built on rivers in areas of steep slopes 

and/or in deeply incised river valleys and canyons. Many existing and proposed hydropower projects are in 

mountainous areas that may be prone to landslides or mudflows. 

¶ Reduction in downstream river flow between the intake and powerhouse which generally results in major 

changes in aquatic and riparian habitat and species and can deprive downstream users of water at all times or 

seasonally. 

¶ Effects on upstream and downstream movement of fish and aquatic species from any hydropower, including 

small hydropower, if there is no functional fish pass or other means to allow passage. Without such 

mitigations, dams necessarily isolate or even eradicate populations of migratory species. Brown trout and 

possibly other potamodromous fish, may have their ranges severely restricted by projects that do not provide 

for fish passage, and this also isolates and/or extirpates local populations. 

¶ Effects on water quality due to erosion and other land disturbance in and near streams. 

¶ Effects on protected areas. Many hydropower projects are in or near, or are proposed to be in or near, areas 

that are currently protected by law, proposed for protection, and/or otherwise valuable for biodiversity. Such 

projects are most prevalent in the Mktvari, Rioni, and Khobi river basins but also occur in the others as well. 

¶ Economic and physical displacement, in particular when significant amounts of land are needed for large 

reservoirs. 

¶ Reduction in GHG emissions compared to fossil fuel plants. 

9.3.8.3 Solar Photovoltaic 

Likely significant E&S effects under each proposed scenario include: 

¶ Relatively large amount of land that is needed for facilities could remove high value soils from productive use 

ŀƴŘ ŀŦŦŜŎǘ ŀƴ ŀǊŜŀΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ȅƛŜƭŘ and could cause economic and physical displacement. In forests or 

protected areas, facilities would destroy large areas of valuable habitat. Co-locating solar facilities with wind 

projects could reduce the need for land in areas where conditions are favorable for both types of generation. 

¶ Security lighting could disturb communities and wildlife 

¶ Reduction in local surface or groundwater supplies if water is withdrawn for cleaning solar panels 

¶ ά[ŀƪŜ ŜŦŦŜŎǘέ meaning confusion of birds that causes them to descend to solar panels assuming that is a water 

surface and getting injured upon impact. 

¶ Reduction in GHG emissions compared to fossil fuel plants 

9.3.8.4 Fossil Fuel Combustion 

Likely significant E&S effects specific to resource and projects under each proposed scenario are as follows: 
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¶ Air pollutant emissions (NOx, SO2, CO, CO2, particulatesτless SO2 and particulates from gas) during operation, 

with resulting effects on human health 

¶ Contamination of soil (and possibly groundwater or surface water) composition during operation as a result 

of pollutant deposition or leachate/runoff from waste (ash) disposal units 

¶ Reduction in local surface or groundwater supplies if water is withdrawn for technological purposes 

¶ Impacts on aquatic habitats and biodiversity if higher-temperature cooling water is returned to receiving 

waters 

¶ GHG emissions relative to the renewable technologies. 

9.4 !ǎǎǳƳǇǘƛƻƴǎΣ [ƛƳƛǘŀǘƛƻƴǎΣ ŀƴŘ ¦ƴŎŜǊǘŀƛƴǘȅ 

This section summarizes the assumptions, limitations and uncertainties that surrounds the assessment of potential 

significant effects. 

9.4.1 /ƭƛƳŀǘŜ ŀƴŘ !ƛǊ vǳŀƭƛǘȅ 

Climate and air quality baseline data for Georgia are unreliable, in part because information is limited in spatial extent 

and detail. There is a lack of reliable emissions monitoring systems, and pollutants such as PM10 and PM2.5 are not 

monitored on a frequent basis in Georgia. Limitations and uncertainty for air quality arise from the lack of reliable 

baseline air quality data and an absence of records showing trends in air quality. In addition, there are no published 

target emissions levels for specific source categories such as TPPs. 

9.4.2 {ǳǊŦŀŎŜ ²ŀǘŜǊ ŀƴŘ DǊƻǳƴŘǿŀǘŜǊ 

The surface and groundwater resources of Georgia are abundant and highly valuable. In certain locations, they are 

adversely affected by industry, commerce, and/or urban development. Overall, when examining potential projects 

under each proposed energy development scenario, knowledge of ambient and long-term health and state of site-

specific surface and groundwater resources will need to be acquired (through sampling and regular monitoring) so 

that lifecycle effects from an energy facility do not materially or significantly impact these resources. Geology and Soils 

For the bedrock geology receptor, it was assumed that some excavation and/or blasting would be involved in 

constructing pile or pier foundations for wind turbines, constructing foundations for dams/weirs and diversions/water 

intakes for hydropower projects, and grading and foundation works for major building and structures. For landslide 

hazard and most other areas, there would be significant removal of existing vegetation in clearing the site for 

construction activities, as well as changes in drainage patterns and inundation from hydropower impoundments, and 

this would contribute to landslide and mudflow potential and also lead to increased runoff and erosion. 

For high value soils, it was assumed that establishment of hydropower impoundment will eliminate productive use of 

underlying soils, that clearing and levelling of solar sites will alter drainage and impose limitations on vegetative growth 

throughout operations. 
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9.4.3 [ŀƴŘǎŎŀǇŜ ŀƴŘ .ƛƻŘƛǾŜǊǎƛǘȅ 

It was assumed that the development of all power plants and ancillary infrastructure is constrained by the presence 

of internationally, nationally or regionally protected biodiversity and landscape areas, or remnant natural or modified 

habitats. 

Regarding the overall low significance that was assigned to erosion-related effects (as opposed to landslides and 

mudflows), it was assumed that none of the power plants would be located in areas with extremely erodible soils, 

although some individual projects may beτthe relatively strong Georgia regulations on soil protection would serve to 

reduce this effect, however. For the thermal power facilities, it was assumed that water supply requirements and 

wastewater discharge volumes would be relatively small and that appropriate treatment measures would be applied. 

For hydroelectric projects, it was generally assumed that development would take place on greenfield locations, 

although this would not preclude new developments, including cascades, on rivers with existing projects at some 

distance upstream or downstream. In such cases, when new hydropower developments are proposed on rivers with 

existing hydroelectric facilities, there will need to be cumulative impact assessment studies as part of individual 

projectΩs ESIAs; this should be the case for any new project on a river that whose mainstem or any tributary already 

hosts a hydropower project. Similarly, it was assumed the wind projects would be on greenfield locations, although 

projects may be in close proximity to other projects. Multiple projects in or near an area protected for biodiversity, 

IBA, SPA, or along a migration flyway or bat roosting area should trigger a cumulative assessment that covers existing, 

proposed, and reasonably anticipated developments. 

There are several limitations associated with available data, which results in some uncertainty of assessment: 

¶ Although broad areas of potential for renewable development within Georgia have been identified, at this 

stage of assessment, the environmental and social attributes of the precise locations of energy developments 

were not examined. 

¶ At this level it is not possible to consider the potential effects on every species identified within the Red Book 

of Georgia and the Red List of the International Union for the Conservation of Nature (IUCN). Since all or part 

of the ranges of many or most such (nonmigratory) species are concentrated in areas protected or proposed 

for protection, mitigations required for projects that could adversely affect those areas are assumed to be 

effective in protecting the species as well. 

¶ Biodiversity data has been taken from previous biodiversity studies and report on national state of the 

environment reports and the Red Book of Georgia, and with reference to the IUCN Red List. It is also not 

possible within the scope of this study to identify and geo-reference all protected areas, habitats and 

protected species. 

¶ For some projects in less advanced stages of planning, the locations are approximate or, based on the names 

of the nearest community. In addition, most wind, solar, and thermal plants to be commissioned after 2030 

were simply hypothesized for purposes of demand modeling and scenario development, with no locations 

assigned at all. 

¶ Flyways for migrating birds also should be considered approximate since they vary from year to year, although 

they generally follow the same patterns over longer periods. 
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9.4.4 /ƻƳƳǳƴƛǘȅ ŀƴŘ {ƻŎƛƻŜŎƻƴƻƳƛŎǎ 

For all scenarios there are common assumptions for community and socioeconomic effects. The potential for both 

long- and short-term employment of local labor is assumed where practical and available. It is also assumed that with 

regards to worker safety all laws of Georgia will be closely followed. 

If transportation infrastructure is not strong enough to support the increased traffic and weight, it is assumed that the 

developer will be required to support the necessary reinforcements. It is assumed, that for all projects, connections to 

local substations and transmission grids will be necessary, and these specific connections are not identified in the SESA. 

The developers of individual energy sector projects shall cover transportation infrastructure in the designs and include 

it in the scope of projectsΩ ESIA.    

9.4.5 /ǳƭǘǳǊŀƭ IŜǊƛǘŀƎŜ 

There are several limitations associated with the data, which results in some uncertainty of assessment: 

¶ Although broad areas of potential for energy development (including renewable resources) within Georgia 

have been identified, at this stage of assessment, the specific locations of energy developments were not 

examined. 

¶ Cultural heritage data has been taken from the preliminary draft SESA prepared by Stucky cited in section 1.6 

1. 

Therefore, the assessment is based on a visual comparison of mapped information showing a significant potential for 

energy (including renewables) development and high concentrations of cultural heritage sites and reserves. 

It has been assumed that designated and tentatively listed UNESCO sites, being well known monuments often 

associated with tourism, would not be allowed to be directly affected by the footprint of energy development, 

although in some cases there may be visual effects. 

There is uncertainty associated with the location of undiscovered or unknown historical and archaeological sites and 

this assessment has assumed that these are more likely to be encountered in areas where there are higher 

concentrations of heritage sites. 

There is also substantial uncertainty associated with intangible cultural heritage at the strategic level. The presence of 

intangible cultural heritage is only likely to be identified at a project level and therefore this assessment can only 

provide examples of effects which may occur. 

9.5 aƛǘƛƎŀǘƛƻƴ aŜŀǎǳǊŜǎ 

The EU SEA Directive and the Georgia EAC require that where significant environmental and social effects have been 

identified measures should be described that will prevent or reduce effects (i.e., that will mitigate effects), and/or 

offset effects. Therefore, since the SESA identifies likely significant effects from the various types of projects and 

scenarios (Section 9.3.8), this section describes mitigation and offsetting measures to reduce these effects to 

acceptable levels or to offset or compensate for residual impacts. In situations where Georgian regulations differ from 

EU requirements, the more stringent of the two will need to be metτit is not expected there will be such situations 

since most Georgia law now conforms to EU legislation. 

A series of criteria have been applied to aid the selection of mitigation measures for each resource scenario (see Table 

64). These are intended to reflect the risks associated with the measures in terms of their effectiveness, policy and 
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legal compliance, time needed for development, and the effects on other aspects of the environment and social 

conditions. By showing how these factors have been taken into account, it is intended to demonstrate that the 

measures identified are reasonable. 

The mitigation measures identified in Table 65 through Table 70 should allow projects to meet EU and Georgian 

requirements as well as good international industry practice and the standards established by international financial 

institutions. The mitigation measures shown here are necessary somewhat generic since the SESA is intended to be a 

high-level assessment. Mitigation and offsetting measures for individual projects, and groups of projects, will be 

identified and refined based on project- and site-specific assessments. 

 

Table 64. Criteria used to identify suitable mitigation measures 

Criterion Definition 

Effectiveness of measure Assessment of how effective the measure is (or can be) in addressing the effect. 
This is a high-level judgment on the efficacy of the measure in general and not a 
judgment of the ability of a measure to prevent the particular effects for a 
given energy development scenario or project. That has to be determined on a 
case-by-case basis. 

Established practice Extent to which measure has precedent, is based on established technologies 
and practices, and is widely accepted as a prevention or reduction measure. It 
is noted that measures with an established precedent are more likely to meet 
legal, policy, and consenting requirementsτbut only if they have been proven 
successful, not simply accepted because of widespread use. 

Development timeframe Timescale that would be required to fully implement the measure. Measures 
should be achievable by the time the potential impact begins to be realized. 

Adverse effect on 
other E&S receptors 

Extent to which a measure has adverse environmental and social consequences 
on other environmental or social receptors. It is noted this judgment is in a 
strategic rather than project-specific context. 

 

In all cases where a significant adverse effect has been identified, the primary objective is to identify measures to avoid 

or otherwise mitigate that effect. However, where a suitable mitigation measure is not or may not be feasible, 

opportunities have been identified to offset the effect. In addition, enhancement measures have been identified 

where applicable. Enhancement measures should not be viewed as an alternative to mitigation or offsetting, however; 

they are measures that have been identified for their potential to bring benefits to the project once all mitigation and 

offsetting is in place. 

It is assumed that, where applicable, mitigation identified in this SESA will be carried through to individual energy 

projects and documented within ESIAs and Environmental and Social Management Plans (ESMPs) in accordance with 

the Georgia EAC and good international industry practice. 

9.5.1 /ƭƛƳŀǘŜ ŀƴŘ !ƛǊ vǳŀƭƛǘȅ 

9.5.1.1 Recommended Mitigation Measures 

Mitigation measures proposed to reduce effects upon climate and air quality are shown in Table 65. 

Dust will be controlled at all construction sites with good international industry practices, such as minimizing land 

clearing, wetting unpaved roads, covering loads carrying earthen material, maintaining all vehicles and equipment to 
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ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ǎǘŀƴŘŀǊŘǎΣ ŀƴŘ ƭƛƳƛǘƛƴƎ ǎǇŜŜŘǎ ƻƴ ǳƴǇŀǾŜŘ ǊƻŀŘǎΦ hƛƭǎ ǿƛƭƭ ƴƻǘ ōŜ ǳǎŜŘ ǘƻ ǊŜŘǳŎŜ ŘǳǎǘΦ ±ƛǎƛōƭŜ Řǳǎǘ ǿƛƭƭ 

be monitored by managers and supervisors as well as ESHS staff, and measures will be taken to minimize visible dust. 

In general, management practices to protect air quality will include emission control equipment during operation of 

fossil fuel plants, as required by Georgia law to meet applicable ambient air quality standards. Best management 

practices for combustion emissions control will be implemented during operations for TPPs. These could include filters 

(e.g., baghouses) or electrostatic precipitators for particulates, various types of scrubbers or injection systems for 

sulfur dioxide, and various technologies for nitrogen oxides. For gas-fired thermal plants, which are expected to be the 

most common new thermal source for peak demand periods, no controls may be necessary at all. 

For all types of energy in all scenarios, the only feasible climate mitigation is to replace all trees that are cut for project 

infrastructure and transmission lines, wherever possible at a ratio of 5 or 10 trees planted for every tree cut. 

The proposed mitigation measures do not have a negative impact on other environmental receptors. Offsetting or 

compensatory measures would be needed for climate and air quality. Similarly, it is unlikely that enhancement 

measures would be needed, unless Georgian authorities determine there should be equivalent carbon 

reduction/savings for emissions from remaining fossil fuel generation or from vehicles and equipment.
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Table 65. Mitigation Measures for Climate and Air Quality 

Likely significant adverse effect on 
environment or social resources 

Receptor(s) 
Affected 

Mitigation Measure 

Resources that the 
mitigation 
measure is 

applicable to 

Criteria (see Table 64) 
Adverse Effect on 

Another E&S 
Receptor? 

Effectiveness 
of Measure 

Established 
Practice? 

Timeframe 

Gaseous and dust emissions during 
construction  

Air Quality -  Optimize travel routes 

-  Adapt vehicles and equipment to natural gas 

-  Maintain vehicles & equipment to 

ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ 

-  Suppress dust on roads, piles, and bare ground 

with water, wind fences, other techniques 

-  Gravel or pave oft-traveled roads 

All resources Effective Yes Construction Dust control may 
require water 

withdrawals, thus 
reducing availability 

for other uses 

Point source air contaminants 
(particulates, SO2, NOx, CO) 
emissions from combustion of 
fossil fuels  

Air Quality Combustion controls and installation of add-on 
emissions control equipment to meet stack 
emission limits required by Georgian legislation 
and/or GIIP  

Thermal projects 
in all scenarios 

Effective Yes Operation ς Possibly. Reagents 
used for emission 
control (e.g., 
ammonia for NOx 
control, hydrated 
lime for SO2 
control) may have 
collateral 
environmental 
effects 
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9.5.2 {ǳǊŦŀŎŜ ²ŀǘŜǊ ŀƴŘ DǊƻǳƴŘǿŀǘŜǊ 

9.5.2.1 Recommended Mitigation Measures 

Mitigation measures that can reduce effects surface and groundwater are shown in Table 66. In order 

to avoid irreversible significant impact on surface, groundwater, and flooding regime, it will be 

important to conduct a preliminary hydrological and hydrogeological assessment at the project 

planning stage (e.g., site selection stage) using site-specific data, and to evaluate if the negative effects 

can be reasonably managed and mitigated to acceptable levels. The major mitigation measures, 

including pollution prevention and abatement practices, include: 

¶ Siting and design considerations: During project siting, erosion potential should be considered, 

with the aim to select sites with low erosion potential and, wherever possible (for non-

hydropower sites) not proximate to surface water features. When this is not feasible, design 

considerations should be made to minimize the potential for minimizing impacts to surface 

water. 

¶ Earthwork management: There should be procedures and practices to effectively control and 

minimize negative effects from earthwork activities such as erosion and runoff (see Geology 

and Soils below). Specific attention is required to avoid, minimize, and/or control sediment 

transport. 

¶ Hazardous materials transportation, storage, handling, use, and disposal: There should be 

procedures and practices to control all aspects of managing hazardous materials so as to 

minimize the potential for leaks and spills and ensure workers are trained. 

¶ Waste management. Georgia law and GIIP require a plan for minimizing and managing waste 

materials. This is described in more detail under Soils and Geology below. 

¶ Spill prevention and countermeasures plan: Similarly, spills of fuels or other hazardous 

substances can contaminate surface and groundwater. As described in detail under Soils and 

Geology below, there should be procedures and practices for the transportation, storage, use, 

disposal, and spill prevention for fuels and other hazardous that could affect surface and 

groundwater resources if spilled or managed improperly. These must include proper 

containment, substitution with less hazardous materials where possible, training of staff, 

proper signage, and other measures. 

¶ Emergency response plan: There should be procedures and practices to respond to emergency 

situations such as spills of fuels or hazardous materials onto water and groundwater receptors 

so that the situation is quickly and effectively addressed to minimize the negative effect to 

receptors. This should include placement of cleanup kits in all vehicles and equipment ad in 

all locations where materials are stored, used, and disposed, and training for workers who 

manage hazardous materials. 

¶ Downstream flow control. ROR hydropower projects will interrupt the flow of rivers and 

streams and deliver water at some distance downstream or even in another watershed. Flow 

regimes must be defined before designs are accepted, with required daily, seasonal, and 

annual flows established based on site-specific hydrologic data, information on aquatic 

biodiversity, and water used. There should be continuous measurements of actual water 

releases during operation, and data should be made publicly available (data from automatic 

loggers, webcam, etc.) unless there is a compelling reason otherwise. Water releases needs 

to be accompanied by long-term monitoring of aquatic biodiversity, and fish presence and 

movement, to verify the predictions made at the time minimum flow requirements were 
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established. This will allow adjustments (either increases or even decreases) in flows based on 

a defined adaptive management approach. The uses of water in the reduced-flow 

downstream river reach must be understood to avoid unexpected impacts and to allow some 

mitigation or offsets if water use is affected. 

¶ Sampling and monitoring: It is important to conduct periodic monitoring of water source 

conditions (surface and groundwater). This serves to enhance the effectiveness of all pollution 

control and prevention plans and practices. Monitoring provides a reliable and effective 

feedback mechanism to warn construction managers and supervisors, operators, workers, 

and communities of changing source conditions affected by construction and/or operations 

that could lead to significant effects to surface and groundwater resources. It also allows 

managers to confirm the effectiveness of mitigation plans and practices and to identify 

needed improvements. There should be procedures and practices to monitor quality and/or 

quantity of surface and groundwater resources in the local vicinity of the project site. This 

data should be available to all project stakeholders. 

9.5.2.2 Recommended Offsetting Measures 

The need for offsetting or compensatory measures will necessarily be on a case-by-case basis. In all 

cases where a project is located in or will have effects on a protected area or other area that has 

valuable water resources, especially when those resource are used or valued downstream, there will 

need to be measures that ensure that water quality and quantity are preserved or improved. If some 

degree of long-term effect cannot be avoided, this could include placing equivalent land and waters 

under equivalent protection or other measures to ensure no ultimate loss in water quality or quantity. 

Similarly, if projects will reduce or otherwise affect a downstream userΩs access to water, the project 

will need to provide alternative sources of water that are of equivalent size, quality, and timing. 

9.5.2.3 Potential Enhancement Measures 

No enhancement measures are recommended for the surface water and groundwater topic, although 

they could be required on a case-by-case basis. 

9.5.3 DŜƻƭƻƎȅ ŀƴŘ {ƻƛƭǎ 

9.5.3.1 Recommended Mitigation Measures 

Mitigation measures that can be implemented in order to reduce effects upon geology and soils are 

shown in Table 67 below. 

¶ Site selection studies. Initial investigations to identify optimal areas for renewable project 

development should incorporate the presence of existing or potentially productive 

agricultural lands along with proximity to concentrations of essential resources (wind, solar 

radiation, rivers and streams, landfill or agricultural area, and transmission lines) in evaluating 

and selecting candidate project sites. Similarly, landslide and mudflow potential should be 

taken into consideration when siting projects and project facilities. 
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Table 66. Mitigation Measures for Surface Water and Groundwater 

Likely significant 
adverse effect on 

environment or social 
resources 

Receptor(s) 
Affected 

Mitigation Measure 

Resource 
Scenario that 
the mitigation 

measure is 
applicable to 

Criteria (see Table 64) 

Effectiveness 
of Measure 

Establishe
d Practice? 

Timeframe 
Adverse Effect 

on Another 
E&S Receptor 

Changes in flows and 
quality of surface and 
groundwater during 
construction  

-  Surface water 

quantity 

-  Surface water 

quality 

-  Groundwater 

quantity 

-  Groundwater 

quality 

ς Minimize work in and near surface water 
ς ESMP to require GIIP for address runoff and 

sediment control (GIIP for runoff and erosion 
control: diversions, flow modulation, settling 
ponds, silt fences, etc.) 
ς ESMP to include hazmat management plans 

(containment, cleanup kits, etc.) 
ς EPRP for cleanup of spills 
ς E&S monitoring plan to define sampling and 

monitoring procedures to confirm impact on 
water uses and quality/ID need for mitigation 
ς ROR to establish site-specific water releases 

(environmental flows), not use default percentage 
ς For PSP facilities (i.e., Enguri HPP under the 

scenario) to conduct individual assessment for 
water quality and quantity impacts prior to 
commissioning the facility) to ensure that 
biological flow is sustained, and quantity of flow 
downstream is unaffected.  

All Effective  Yes 
 

Design, 
construction, 

operation 

None 

Changes in flows -  Surface water 

quantity 

-  Biodiversity 

-  Socioeconomics 

ς Minimum flow released in diversion river reach 
ς Flow based on downstream water uses/needs, not 

on the usual 10% of annual average or other 
default 
ς Continuous monitoring of upstream and 

downstream flows, public release of data 
ς Adaptive management based on monitoring 

results 
ς For PSP facilities (i.e., Enguri HPP under the 

scenario) to conduct individual assessment for 
water quality and quantity impacts prior to 
commissioning the facility) to ensure that 
biological flow is sustained, and quantity of flow 
downstream is unaffected 

ROR hydro Partly 
effective  

Yes 
 

Operation Can reduce 
water available 

for power 
generation 



Strategic Environmental and Social Assessment 
Georgia Energy Development 

223 

Likely significant 
adverse effect on 

environment or social 
resources 

Receptor(s) 
Affected 

Mitigation Measure 

Resource 
Scenario that 
the mitigation 

measure is 
applicable to 

Criteria (see Table 64) 

Effectiveness 
of Measure 

Establishe
d Practice? 

Timeframe 
Adverse Effect 

on Another 
E&S Receptor 

Effects on flooding 
regimes 

Downstream 
communities and 
infrastructure 

Prevent and avoid or minimize the exacerbation of 
effects caused by floods, through improved flood 
protection measures and flood compensation within 
the floodplain if necessary 

All Effective Yes 
Months (if 

month 
compensat
ion needs 

to be 
created) 

 None 

Collaborate with local communities and Emergency 
Authority to manage annual and seasonal floods 

Large hydro Partly Yes Operation Can reduce 
power 

generation 
slightly 

Large dams to meet standards of the International 
Commission on Large Dams for design, monitoring, 
operation 

Large hydro Effective Yes Design, 
Operation 

No 
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Table 67. Mitigation Measures for Geology and Soils 

Likely significant 
adverse effect on 

environment or social 
resources 

Receptor(s) 
Affected 

 
Mitigation Measure 

Resource that the 
mitigation measure 

is applicable to 

 Criteria  (see Table 64) 

Effectiveness of 
Measure 

Established 
practice? 

Timeframe 
Adverse Effect 

on Another 
E&S Receptor 

Erosion of soil from land 
clearing and grading 

Soils (esp. high 
value soils) 

Erosion control plans for construction and 
operation phases 

All Highly effective to 
extent designed 

and implemented 

Yes Construction No- 
- 

Revegetation of cleared areas when disturbance 
ends and at end of construction 

All Yes 

Removal of lands from 
agricultural production 

High value 
soils 

Project site selection and facilities arrangement 
to avoid or minimize displacement of productive 
agricultural lands, offset where possible 

All Highly effective to 
extent alternatives 

are objectively 
assessed 

Yes Design No 

Increased risks of 
landslides in hazard 
areas as a result of 
project construction  

Landslide 
hazard areas 

Avoid or minimize the exacerbation of effects 
caused by landslides, that could arise from land 
use changes due to project activities through 
careful siting, land grading and planting 

All (esp. reservoir 
HPPs) 

Highly effective to 
extent 

implemented and 
maintained 

Yes Design, 
construction 

Could require 
relocation to 

more 
productive 

land 

Degradation of soils General soil 
characteristic 
and soil 
composition 

Mark and minimize areas affected by heavy 
equipment 

All Effective Yes Construction, 
operation 

No 

Spill prevention, control and countermeasures 
plans 

All Highly effective to 
extent designed 

and implemented 

Yes Construction, 
operation 

No 

Waste management plans  All Highly effective Yes Construction 
operation 

No 
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Testing of soils at selected sites should include analysis of soil fertility. Consideration 

should be given to the amount of productive or potentially productive agricultural land 

that will be displaced by the proposed project, and to allowing continued use alongside 

energy production wherever possible. In addition, alternative arrangements of facilities 

on the site can be considered to lessen or avoid displacement of productive lands and 

soils. 

¶ Erosion control plan. Before land is cleared, there needs to be an approved plan to minimize 

ŜǊƻǎƛƻƴ ŦǊƻƳ ŀƭƭ ŀŦŦŜŎǘŜŘ ŀǊŜŀǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƭƛŦŜΦ .ŜƎƛƴƴƛƴƎ ŘǳǊƛƴƎ ǘƘŜ ŘŜǎƛƎƴ 

phase, the plan should identify how to minimize removal of vegetation to the extent that this 

is feasible on site, as well as within all associated linear facilities such as access roads, 

transmission line and pipeline corridors, etc. This should include marking all areas that are to 

be disturbed and preventing damage from vegetation clearing and grading outside the 

demarcated area. The plan should require that topsoil be stripped and stored separately from 

subsoil and other spoil, and that storage piles be protected from erosion. Stockpiled rock and 

less fertile soils should be reused wherever feasible as fill, rip rap, road embankments, and 

other project civil works. The Plan should provide standards for minimum slopes to be 

incorporated into site grading, and identify design and location of functional support 

structures, drainage systems, and slope coverage to be implemented for soil conservation 

during construction. Scheduling of construction activities should be made to provide for 

exposing the smallest area of land for the shortest period of time feasible and take account of 

rainy seasons and snowmelt periods. Barriers, sediment traps, silt fences, and settling ponds 

should be installed around exposed areas to catch and filter sediment from storm water 

runoff. Following construction, areas that are not part of the permanent facility should be re-

graded with the appropriate slopes, terracing, and contouring, and soil and slopes on the 

permanent facility also should be stabilized. 

¶ Revegetation. As soon as disturbed land is no longer need for construction or other purposes, 

it should be graded and revegetated with native species, and at the end of construction all 

remaining disturbed areas must be stabilized and revegetated before demobilization of 

construction equipment. Efforts should be made to restore and green reusable areas, such as 

quarries, dumping grounds, material stocking grounds, processing areas of aggregate and 

concrete, temporary worker camps, temporary access roads. Stockpiled soils and spoil 

material should be spread on these areas and graded to conform to natural topography and 

stormwater runoff management plans. Areas should be seeded with grasses or shrubs of an 

appropriate native variety to stabilize the area. As agreed with owners, trees or other species 

may be replanted where they do not interfere with renewable energy operations. During 

operation, project offices, buildings and residences should be carefully landscaped and 

greened with small shrubbery or gardens. 

¶ Heavy construction management. Areas where vehicles and heavy construction equipment 

are to be stored and used need to be marked clearly to avoid excess compaction of soils and 

to minimize aeras subject to leakage of fuels or oils. Construction areas should be marked so 

as to minimize soil compaction from the use of heavy equipment. If needed, geotextile mats 

wherever appropriate to minimize compaction and erosion. Access roads and other disturbed 

areas not used after construction can be tilled or otherwise scarified to loosen soil and 

enhance its structure and composition for supporting vegetation. 

¶ Minimizing risk of landslides and mudflows. Planning studies should consider the risk of 

landslides and mudflows and how that can be affected by construction activities and by the 

presence of reservoirs at some hydropower projects. Hazard areas should be mapped and 

construction procedures should take account of those areas in order to minimize increases in 
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risks. Throughout construction and operation, hazard areas need to be monitored and further 

stabilized (by reducing slopes or planting vegetation, for example) where needed to avoid 

mudflows nd landslides. 

¶ Spill prevention and management. As noted under Surface and Groundwater above, there 

must be a spill prevention and control plan during construction and operation to provide 

procedures for safe storage and handling of petroleum-based and other hazardous materials, 

including paint and concrete. Implementation of such plans should minimize the frequency 

and severity of accidental or otherwise unintended spills and releases of substances onto the 

ground that results in contamination of soils. 

-  Passive design requirements (impermeable berms, curbs, walls, etc.) for 

containment and control of any unintended spills or releases from oil or chemical 

storage areas. 

-  Procedures for operating and monitoring transfer, handling, use, and other 

management of fuels and other substances. 

-  Protocols for tracking inventories and for inspecting and monitoring the storage, 

use, and consumption of substances to assess the adequacy of containment and 

usage and to determine if any leakage or releases may be occurring. 

-  Provisions for appropriate spill response materials and equipment to be readily 

available in all vehicles and equipment and all locations where fuel or other 

substances are stored and used, and staff training in use and cleanup. 

-  Reference documentation (such as material safety data sheets) to identify 

constituents and hazards, safe handling procedures, cleanup procedures and 

neutralization options for each petroleum-based or other chemical substance 

stored or handled on site, with documentation placed where materials are stored 

or used. 

-  Training of all workers who may be responsible for or come in contact with 

hazardous materials, including periodic drills and practices. 

-  Procedures and responsibilities for reporting, responding to and remediating 

spills and releases. 

¶ Waste management. Solid wastes, both hazardous and nonhazardous, are typically disposed 

on or in the ground, often on the project site. This may be acceptable for nonhazardous wastes 

that cannot be reused or recycled, there should be a waste management plan for the 

construction and operations phases. These plans should include: 

-  Description of waste types, amounts, and characteristics that will be generated 

(including whether the waste is hazardous or nonhazardous). 

-  Methods for reusing, recycling, or otherwise minimizing the amount and toxicity 

of wastes that are generated. 

-  Acceptable methods for handling, storing, and disposing of waste materials, 

which may not include disposal in or near water, ephemeral drainages, or 

wetlands. 

-  Procedures for maintaining an inventory of wastes generated, stored, and 

disposed, including the means and locations of disposal. 
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-  Procedures to select vendors to remove wastes from the site and to verify that 

disposal sites are authorized to receive the wastes. 

-  Training of all workers who may be responsible for generating or otherwise 

dealing with waste materials. 

9.5.3.2 Recommended Offsetting Measures 

It is considered unlikely that offsetting or compensatory measures would be needed for impacts on 

geology or soils. However, it could occur if a project is to be developed in an area have has rare or 

unusual geological properties. In such cases, developers should arrange to preserve as much of the 

resource as possible and place it under permanent protective status. Similarly, high value soils that 

are disturbed or paved over as part of project construction and operation should be identified, 

removed, temporarily stockpiled, then subsequently transported and relocated to lands lacking 

productive soils to provide for more successful cultivation and thereby offset the loss of agriculturally 

productive lands displaced by project development. 

9.5.3.3 Potential Enhancement Measures 

Locating energy projects, especially thermal projects with discretion on siting, on sites where 

contamination already exists can provide for productive use of what may otherwise be properties that 

are no longer suitable for residential or agricultural uses. Additionally, removal and remediation of 

already contaminated soils by project developers may enhance the existing conditions of the site for 

future (post-project) use. 

9.5.4 [ŀƴŘǎŎŀǇŜ ŀƴŘ .ƛƻŘƛǾŜǊǎƛǘȅ 

9.5.4.1 Recommended Mitigation Measures 

Mitigation for landscape and biodiversity effects fall into three broad categories: avoidance, screening, 

and design. Table 68 shows key mitigation measures. Siting facilities at some distance from areas with 

high value landscapes is the most effective means of avoiding or reducing landscape impacts. This may 

be less possible for wind and solar projects, which are tied to windy and sunny areas, and to 

hydropower, which is tied to rivers and streams. It can be most effective for thermal, which has great 

discretion for siting. In addition, the integral design of new renewable structures and buildings may 

offer the potential for mitigating adverse landscape effects. Designs can be tailored to reduce the 

ǎǘǊǳŎǘǳǊŜΩǎ Ǿƛǎibility within the landscape through the choice of colors or materials that makes it stand 

out less when viewed from elevated positions or against an open skyline. Alternatively, where the 

proximity of settlements or industry provides limited opportunity to hide prominent structures, the 

ŘŜǎƛƎƴ ƻŦ ŀ άƭŀƴŘƳŀǊƪέ ǎǘǊǳŎǘǳǊŜ Ƴŀȅ ǇǊƻǾƛŘŜ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ ǳǊōŀƴ ƭŀƴŘǎŎŀǇŜΦ In 

some cases, turbines can be located to take advantage of topography between the turbines and 

communities, which can avoid the impacts on views. 

Landscaping can partly hide or disguise project infrastructure in some cases, and this should be used 

to reduce impacts for low buildings and other infrastructure wherever possible. For wind projects, 

however, the tall turbines make it impossible to hide or disguise the project, which are typically visible 

for some distance, especially in flat terrain or when turbines are on high ground. 

For all scenarios, the most effective mitigation measure for protecting biodiversity is avoidance of 

development within or in proximity to designated areas, including internationally, nationally, and 

regionally protected areas and other unprotected areas valuable for biodiversity (e.g., IBAs), and 

where possible avoidance of forested areas and undisturbed grasslands. Knowledge of the biodiversity 
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value of the selected site is essential to allow careful siting and design of facilities and ancillary 

development to avoid, reduce, or mitigate adverse effects on important habitats and species. This 

knowledge has to be gained by site-specific surveys and studies, wherever possible conducted over an 

extended period, to identify habitats and species. Hydro and wind projects, for example, should always 

have multi-seasonal monitoring data to inform decisions about operations (for wind - operating 

schedules and potential shutdown periods, and for hydro - decisions about environmental flows, 

which should be adjusted as needed for seasonal and other periodic patterns of biodiversity). 

As noted previously, the most significant impact on biodiversity posed by windfarms is direct loss or 

injury of birds and bats species due to collision with the nacelles or blades. The most effective measure 

to prevent bird or bat strikes would be to avoid siting turbine locations within or near Ramsar sites 

and Important Bird Area as well as along known bird migration corridors. Sufficient buffer zones should 

be provided for such areas to ensure there are no significant impacts on birds and bats. The sizes and 

configurations of buffer zones must be established based on site-specific surveys conducted before 

commissioning, and surveys should span multiple seasons. Surveys must continue through at least 

several years of operation, with actions taken to reduce mortality if these surveys show significant 

impacts. Such actions could include seasonal or daily shutdowns (typically limited to certain hours of 

certain days or weeks) of specific turbines or of entire windfarms, or for bats installation of avoidance 

measures or changes in cut-in speeds during certain months or times of day or weather conditions. 

The development of above ground transmission lines for all scenarios also has the potential to have 

adverse effects on birds and bats. The same measures as described above should be applied to avoid, 

minimize and mitigate such effects. If transmission lines cross sensitive bird and bat areas, additional 

measures, such as the installation of bird avoidance devices on transmission lines, should be 

considered depending on the degree of risk to bird and bats species. In all cases, towers and poles 

should be designed to avoid electrocution of large birds and possibly to provide nesting sites. 

New land development for all types of facilities, including new access routes, may lead to direct and 

indirect adverse effects on a wide range of important species due to a direct loss of habitat, increased 

traffic, habitat fragmentation, and other causes. The most effective measure to avoid such areas, 

although this is not always possible. In such cases, practical measures can be implemented to avoid or 

minimize effects, including providing protected crossing points for roads, enforcement of codes of 

conduct that prohibit damage to plants and animals, minimizing project footprints, and similar 

measures. In addition, the provision of training or awareness programs on protection of habitat for 

drivers and workers would reduce the risk of death or injury caused by traffic accidents. 

Hydropower facilities always affect aquatic ecosystems by changing the water environment. These 

changes can include interruption of migration pathways, changing flowing water systems to lake 

systems, reducing the flow in sections of rivers, which both reduces and changes aquatic habitat. The 

most effective measure is to develop the facilities in less sensitive locations where no critical habitats 

of protected species are identified upstream or downstream of the development site. Once the Law 

of Georgia on Water Resource Management (2023) comes fully into force, watershed-based 

management plans will be developed and adopted for all catchments that would provide important 

baseline information on hydrology, water quality, environmental flows, and other technical aspects of 

a given river basin and facilitate designing of individual hydropower projects in the environmentally 

responsible and sustainable manner. Technical solutions to mitigate adverse effects would include the 

addition of fish ladders or other fish passage and protect facilities, and strict enforcement of minimum 

flow requirements. In addition, adverse effects on surface water can result from erosion and 

stormwater runoff during the construction stage. These adverse effects could be significantly reduced 

by various mitigation measures described under Geology and Soils above, such as the implementation 
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of erosion prevention and stormwater management, waste and materials management, and other 

good international industry practices. 

In general, the most effective approach for mitigating the effects of renewable and traditional thermal 

generation facilities on aquatic ecosystems and protected aquatic species is to avoid significant effects 

altogether. This can sometimes be accomplished by utilizing less sensitive site locations or, to a certain 

extent, implementing cooling systems that do not rely on water cooling (e.g., using air-cooled 

condensers for cooling rather than surface water withdrawals). Where avoidance is not feasible, 

various measures can be incorporated into the project design which, if properly implemented, can 

significantly reduce environmental effects. Such measures are detailed below. 

Erosion control and stormwater pollution prevention plan. A stormwater pollution prevention plan is 

typically developed and implemented for projects which are expected to result in a significant amount 

of ground disturbance and exposed soils or are developed in areas with highly erodible soils, and this 

can be part of an erosion control program. Such a plan is developed for construction since erosion is 

typically more prevalent during the construction phase, but control of stormwater must also be 

considered during operations, typically in original designs to include drainage control features. In 

general, designs and plans include site runoff calculations and describe temporary and permanent 

structural and non-structural measures needed to control erosion at the site, such as silt fences, hay 

bales, and revegetation plans, and identifies locations and configurations of the measures. If 

necessary, and if no less intrusive controls are possible, riprapping can be done to control erosion 

along shorelines and stream banks, particularly those areas susceptible to erosion from stream flows 

or lake level fluctuations. 

Fish passage facilities. A variety of upstream and downstream fish passage measures are available for 

hydropower projects, and all new hydropower facilities should include provisions for fish passage 

unless there are strong technical reasons that would prevent such a system. Upstream fish passage 

ŀƭǘŜǊƴŀǘƛǾŜǎ ƛƴŎƭǳŘŜ ŦƛǎƘ ƭŀŘŘŜǊǎΣ ŦƛǎƘ ŜƭŜǾŀǘƻǊǎΣ ŦƛǎƘ ƭƻŎƪǎΣ ŀƴŘ ŦƛǎƘ άǘǊŀǇ-and-ǘǊŀƴǎǇƻǊǘέ ǎȅǎǘŜƳǎ ǘƘŀǘ 

are designed to move fish over or around dams to upstream reaches during periods when they would 

be migrating under natural conditions. Conversely, downstream fish passage facilities are designed to 

safely transport fish to the reach below the dam. Downstream passage systems typically consist of a 

combination of fish protection and diversion facilities that protect the fish from being drawn into the 

intake while guiding them through fish ladders, locks, or elevators to a discharge point below the dam. 

The same system typically services for both upstream and downstream passage. The proper design, 

location, and hydraulic characteristics of fish passage systems are critical to assisting fish in finding 

and using the facilities, and systems must be designed operated, and monitored based on the species 

of concern. There should always be monitoring upstream and downstream fish movement during 

appropriate times of the year for at least several years, until the effectiveness of measures is 

conclusively confirmed. Such monitoring will allow redesign/adjustment of fish passage measures as 

needed to ensure that fish and other aquatic organisms can successfully migrate past the obstruction. 

Other mitigation measures may include artificial stocking (with native species) to supplement or 

replace project-related losses of adult and young aquatic organisms--this could be considered an 

offset or an enhancement depending on circumstances. If fish passage is technical infeasible, 

compensatory or offset measures should be adopted. 

Fish protection systems. Fish protection systems in the context of this document focus on facilities 

de\signed to reduce or eliminate the entrainment and impingement of fish and other aquatic 

organisms. Numerous options for fish protection are available, but the more common are through-

flow travelling screens, dual-flow travelling screens, wedgewire screens (flat panel and cylindrical), 

horizontal travelling screens, velocity caps, and restricting intake velocities to 0.5 foot per second or 
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unless the species of concern need a higher velocity. TPPs can also use closed cycle cooling systems in 

addition to or in place of the measures mentioned above. Closed cycle cooling water systems 

recirculate cooling water, reducing the amount of water that is required for operation and thus 

reducing effects to fish and other aquatic organisms. The most favorable option for a given facility 

depends on a number of factors, including the environmental and hydraulic conditions at the site, the 

susceptibility of local aquatic resources to entrainment and impingement, the technical features of 

the power generating facility, costs of construction, operation and maintenance, and others. Other 

mitigation measures may include artificial stocking to supplement or replace project-related losses to 

adult and young aquatic organismsτthis could be considered an offset or an enhancement depending 

on circumstances. 

Stream flow releases and habitat enhancement. Hydropower projects that divert water from the dam 

to a distant powerhouse are required to release a certain amount from the dam to ensure the 

ŘƻǿƴǎǘǊŜŀƳ ǊƛǾŜǊ ƛǎ ƴƻǘ ŘǊȅΦ ¢Ƙƛǎ ƳƛƴƛƳǳƳ Ŧƭƻǿ όƻŦǘŜƴ ŎŀƭƭŜŘ ŀƴ άŜƴǾƛǊƻƴƳŜƴǘŀƭ Ŧƭƻǿέ ƻǊ άŜŎƻƭƻƎƛŎŀƭ 

Ŧƭƻǿέύ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ Ƴŀƛƴǘŀƛƴ some aquatic habitat and facilitate other water uses, such as recreation; 

irrigation, water supply withdrawals; aesthetics; etc., in the bypassed stream reach. Minimum flow 

rates are often based on a default measure, such as 10 percent of the annual average flow. This is an 

outdated method that developed for only a specific type of stream and was never designed to result 

in preserving equivalent downstream biodiversity values. Acceptable practices require that minimum 

flows be calculated based on historic flow conditions, water use requirements, the habitat 

requirements of key aquatic species, the movement of fish during certain times and seasons, and other 

factors. At facilities which operate in strict ROR mode, the same amount of water that instantaneously 

enters the reservoir can be instantaneously released from the reservoir, although it can be at some 

distances downstream or even to another watershed. In cases where physical instream habitat is 

lacking or damaged, measures to mitigate damage to or enhance aquatic habitat may include hauling 

in materials (e.g., boulders; gravel; etc.) to supplement the existing substrate, which can be necessary 

on an annual basis, contouring streambeds or banks to create additional riffle, run or pool areas, 

improving watershed areas, or others. In addition, there should always be continuous monitoring of 

flows upstream and downstream of ROR projects through the life of the project. Such monitoring will 

allow adjustments of flow rates as needed to ensure that fish and other aquatic organisms can 

successfully migrate past the obstruction and that downstream water users are not adversely affected. 

In general, the mitigations implemented by hydropower projects to protect aquatic biodiversity 

should not be adopted at the beginning and then maintained indefinitely, but rather should be 

evaluated periodically, including at least annually for several years, and adapted as needed to reduce 

impacts that actually occur. This adaptive management approach can lead to periods when more 

water must be released (during fish migration seasons, for example) and also to periods when less 

water can be released and more used for power generation (from late fall to early spring, for example). 

Wastewater treatment. Most industrial facilities, including TPPs, generate some type of wastewater 

that contains a variety of chemical constituents. Wastewater should be treated prior to discharge so 

as to meet national effluent limitations and GIIP, such as established in ǘƘŜ ²ƻǊƭŘ .ŀƴƪ DǊƻǳǇΩǎ 

Environmental, Health, and Safety Guidelines. The treatment method used may vary depending on 

the quantity and quality of the wastewater, the availability of a publicly owned treatment works, the 

proximity to suitable receiving waters, and other factors. In addition, water used for cooling fossil fuel 

plants should be cooled so it is close to the temperature of the receiving water. 

Water withdrawal limits. Construction can use large amounts of water regardless of the type of 

project. In addition, thermal plats often use water for cooling and solar photovoltaic plants use water 

to clean the panels. In cases where water is scarce seasonally or year-round, and/or other demands 

for available water exist, it may be necessary to impose limits on the amount of water that can be 
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withdrawn. If properly implemented, such limits allow for industrial development while facilitating the 

maintenance of downstream aquatic habitat conditions and accommodating the needs of other water 

users. In addition, facilities can reduce their water demand by implementing various water-saving 

measures. 

9.5.4.2 Recommended Offsetting Measures 

Offsetting or compensatory measures may be necessary for some impacts on landscape and 

particularly on biodiversity. In general, Georgia requires that trees that have to be cut be replaced by 

new plantings. Although not specifically required by law, destruction of a mature woodland should 

result in improvements of existing habitat in other woodland areas or protection of an equivalent 

woodland elsewhere. Lost habitat for species of conservation concern must be matched by protecting 

an equivalent area and can also be partly overcome for some species by providing replacement roost 

or nesting sites, or artificial otter holts could provide alternative breeding dens to offset the loss of 

natural sites. 

In general, the effect of offsetting would be significant if there are opportunities to restore areas of 

degraded biodiversity and landscape. In addition, replacement habitat can only be considered to be 

truly effective if it is functional before the adverse effects have been realized, and, if designed to 

provide a surrogate for the habitat being lost, it will need to be as close to the area being adversely 

affected as possible. 

As noted above, stocking fish in reservoirs or flowing water can be a partial offset for adverse effects 

on fish populations. It is important that only native species be stocked and that those species do not 

prey on species of conservation concern. Similarly, tree planting is typically required to offset tree 

cutting. Again, it is important that trees of the same species be planted, and that plantings be 

monitored until their successful growth is assured. 

9.5.4.3 Potential Enhancement Measures 

Enhancement measures should not be viewed as an alternative to mitigation or offsetting, rather they 

are measures that have been identified for their potential to bring benefits to the project once all 

mitigation and offsetting is in place. 

It is good practice to consider landscape and biodiversity enhancement as it presents an opportunity 

for the development to contribute positively to receptors. Landscape enhancement measures for 

renewable energy development may be accomplished by the introduction of energy facilities as a focal 

point or landmark that is integrated with the surrounding landscape. This idea would mainly apply to 

rural sites; however, implementation of renewable energy development in urban or industrial setting 

may also have potential to open up regeneration opportunities to the wider area. Creation of new 

linear habitats may be a valuable enhancement measure from a biodiversity aspect in order to connect 

fragmented habitats and ecosystems, as maintaining the continuity of existing wildlife corridors is 

often more important than establishing new ones. 
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Table 68. Mitigation measures for landscape and biodiversity 

Likely significant adverse effect 
on environment or social 

resources 

Receptor(s) 
Affected 

Mitigation Measure 

Resource the 
mitigation 
measure is 

applicable to 

 Criteria (Table 64) 

Effectiveness of 
Measure 

Establishe
d Practice? 

 
Timeframe 

Adverse Effect 
on Another 

E&S Receptor 

Direct loss of habitat for migratory 
and resident bird populations at 
Ramsar sites, IBAs/SPAs, other 
protected areas due to land used 
for windfarms and solar PV 

ς Protected and 
other biodiversity 
areas 
ς Species of 

conservation 
concern 

ς Avoid development within 
protected sites 
ς Offsets or compensatory 

measures if affect such 
areas 

Wind, solar 
photovoltaic 

ς Avoidance 
measure, 
therefore most 
effective 
ς Offsets difficult 

to achieve 

Yes 
 

Before 
construction 

No 

Bird/bat mortality due to collisions 
with turbines or transmission lines  

-  Protected species 

(bats, raptors, 

cranes) 

-  Migration 

corridors 

-  Breeding areas 

(esp. IBAs/SPAs) 

-  Bird/bat monitoring 

program to understand 

passage and use of area 

over multiple seasons/years 

-  Mortality monitoring 

-  Avoid development in and 

near areas with resident or 

migrating species of 

conservation concern 

-  Adaptive management 

program 

-  Turbine bat avoidance 

devices, t-line bird diverters 

-  Turbine shutdown protocols 

for high-risk areas & periods 

Wind ς Avoidance: most 
effective 
ς Shutdown: can 

be effective but 
requires 
significant data  

Yes 
  

Design, 
Operation 

Can affect 
power 

generation 
(Communities) 

Loss of habitat for foraging and 
roosting bats due to construction 
of power developments and 
access routes 

Protected species 
(Bats) 

-  Survey and careful siting of, 

including access route 

alignment to avoid roosting 

and foraging habitat 

-  Placement of bat boxes 

All resource Avoidance: most 
effective 

Yes 
 

Design, 
Operation 

No 

Increased risk to protected species 
due to new roads/increased traffic 
 

Wide range of 
protected species 
and species of 
conservation 
concern 

-  Survey and identify key 

habitats and crossing points, 

design routes to minimize 

All resource Partly effective, 
depends on 

species of concern 

Yes 
 

Design No 
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Likely significant adverse effect 
on environment or social 

resources 

Receptor(s) 
Affected 

Mitigation Measure 

Resource the 
mitigation 
measure is 

applicable to 

 Criteria (Table 64) 

Effectiveness of 
Measure 

Establishe
d Practice? 

 
Timeframe 

Adverse Effect 
on Another 

E&S Receptor 

adverse effect on important 

species 

-  Training/ awareness 

program for drivers & 

workers 

-  Design underpasses/ 

overpasses for animal 

corridors 

Degradation of aquatic habitat 
due to erosion, stormwater 
runoff, contamination 

Aquatic ecosystems, 
protected species 
(fish and aquatics) 

-  Develop & implement 

erosion/ stormwater 

pollution prevention plan 

-  Control/minimize runoff 

-  Minimize work in/near 

rivers wherever possible 

-  Prohibit fueling near water 

-  Protect or armor exposed 

shorelines and stream banks 

All resource Mostly effective Yes 
 

Design, 
Operation 

No 

Loss / reduction in aquatic 
populations and habitat due to 
blockage of upstream and/or 
downstream migration of fish and 
aquatic species 

Aquatic ecosystems, 
species of 
conservation 
concern 

-  Fish passage designed for 

species of concern 

-  Reservoir-filling designed 

based on water uses and 

needs 

-  Minimum flow 

requirements based on 

actual needs (rather than 

standard percentage) 

-  Adaptive management to 

adjust flows based on 

aquatic needs 

-  Periodic stream 

configuration to allow fish 

movement as needed 

Hydropower Can be at least 
partly effective, 

seldom fully 
effective 

Yes 
 

Design, 
operation 

Can reduce 
power 

generation  
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Likely significant adverse effect 
on environment or social 

resources 

Receptor(s) 
Affected 

Mitigation Measure 

Resource the 
mitigation 
measure is 

applicable to 

 Criteria (Table 64) 

Effectiveness of 
Measure 

Establishe
d Practice? 

 
Timeframe 

Adverse Effect 
on Another 

E&S Receptor 

-  Artificial stocking (native 

species) 

Entrainment/impingement of fish 
& other aquatic organisms 

Aquatic ecosystems, 
species of 
conservation 
concern 

-  Avoidance of critical areas 

-  Exclusion devices on intakes 

-  Fish ladders/passage 

facilities, fish protection 

systems 

-  Fish stocking 

Hydropower  Partly effective Yes 
 
 

Design, 
Operation 

No 

Changes in hydrologic 
pattern/regime due to damming 
of water courses,  

Aquatic ecosystems, 
species of 
conservation 
concern, 
downstream users 

-  Survey to identify species of 

concern 

-  Survey to identify 

downstream uses 

-  Maintain sufficient flows to 

maintain aquatic habitat 

and downstream uses 

-  Comprehensive monitoring 

(water flow, aquatic habitat 

& organisms) 

Hydropower Partly effective Yes 
 

Operation No 

Changes to instream flows, water 
quality, and physical habitat, 
conversion of lotic to lentic 
habitat due to impoundment 
construction 

Aquatic ecosystems, 
protected species 
(fish and aquatic 
organisms) 

-  Flow control to consider 

critical periods in life cycles 

-  Maintenance of minimum 

flows (see above) 

-  Habitat enhancements to 

favor habitat 

-  Stock native species 

Hydropower Partly effective Yes 
 

Operation  No 

Degradation of water quality and 
habitat due to wastewater 
discharges  

Aquatic ecosystems; 
protected species 
(fish and aquatic 
organisms) 

Treat water (including cooling 
before discharge) 

Thermal (cooling) 
 
All (sanitary) 

Effective Yes 
 

Operation No 
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Likely significant adverse effect 
on environment or social 

resources 

Receptor(s) 
Affected 

Mitigation Measure 

Resource the 
mitigation 
measure is 

applicable to 

 Criteria (Table 64) 

Effectiveness of 
Measure 

Establishe
d Practice? 

 
Timeframe 

Adverse Effect 
on Another 

E&S Receptor 

Degradation of aquatic habitats 
and ecosystems due to water 
supply withdrawals and flow 
changes 

Aquatic ecosystems, 
protected species 
(fish and aquatic 
organisms) 

-  Surveys to understand 

habitats and aquatic 

biodiversity 

-  Limits on water withdrawals 

at all times or critical 

periods 

-  Changes in methods for 

cooling at thermal plants 

and panel cleaning at solar 

PV 

Fossil fuel 
combustion 
 
Solar PV 

Effective Yes 
 

Design, 
Operation 

No 

Landscape degradation due to 
presence of new structures and 
buildings may affect landscape 
character, visual amenity and the 
setting of protected landscapes 
 

Protected area 
Forest area 

Avoid development in and 
within viewshed of these 
areas where possible  

All types, 
especially wind 

Effective Yes 
 

Design No 

High-quality 
landscape value 

Evaluate impact on landscape 
and design carefully to 
mitigate the impact on 
landscape 

All, especially 
wind 

Partly effective, 
depending on the 
set of measures 

applied 
 

Yes 
 

Design No 

Involve key stakeholders in 
decision-making regarding 
visual site design elements 

All resources Partly effective Yes 
 

Design, 
Operation 

No 
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As discussed, aquatic enhancement measures would largely consist of improving habitat in stream 

reaches and watersheds affected by a project, or at other locations. This should be implemented in 

stream reaches where flows are affected, sometimes after flood seasons to ensure that stream 

configuration allows fish movement. Artificial stocking can also be used in some circumstances to 

support aquatic communities. In addition, the number of trees planted to replace trees that are cut 

should be some multiple of the trees cut (10x or even higher) in order to increase the overall amount 

of woodland and orchards. 

9.5.5 /ƻƳƳǳƴƛǘȅ ŀƴŘ {ƻŎƛƻŜŎƻƴƻƳƛŎǎ 

9.5.5.1 Recommended Mitigation Measures 

Mitigation measures that should be implemented to avoid or reduce effects on community and 

socioeconomics are shown in Table 69. As noted in section 8.3.5 above, such effects include all those 

that can affect people, including physical and economic displacement, loss of livelihoods, changes to 

local economies, nuisances and dangers (occupational risks to workers, risks to communities such as 

noise, dust, traffic, introduction of workers, etc.), stresses on local resources and services, worker 

influx. They can also include increased employment, increased demand for local businesses, improved 

infrastructure, more reliable source of electricity, and more. 

As with potential effects on other resource areas, projects should develop and implement an 

overarching environmental and social management system to avoid or reduce risks to acceptable 

levels. This is typically accomplished with a series of management plans targeted as specific types of 

risk. For social risks, these include Emergency Preparedness and Response Plan (and associated plans 

for hazardous materials and wastes and for spill prevention and control), air and water quality 

management plans (covering such areas as emissions control, noise control, dust control, erosion 

control, traffic management, worker influx, acquisition/resettlement and land acquisition, stakeholder 

engagement). Typical mitigations in each of these areas could include: 

¶ Emergency preparedness and response would include the requirements and mitigations 

described under previous resources above for waste and materials management and spill 

prevention and countermeasures. It would also include assessing the risks to communities 

from transporting, storing, and using explosives, and disseminating information regarding new 

hazards to communities, especially children, from new facilities and infrastructure (e.g., 

transmission towers and lines, substations, impounded water, etc.). For hydropower projects, 

planning for emergencies would also require assessment of the potential risks to downstream 

communities from dam failure, and the reduction in some risks that may be gained from using 

reservoirs for flood storage. Risks may be reduced with warning systems (horns or sirens, 

telephone alerts, and monitoring of upstream conditions to allow more time for responding. 

¶ Construction sites are inherently dangerous and must be secured against community access, 

including trespass. This includes times when sites may be unattended, including at night, 

weekends, and other times when no one is present. This is especially true for excavations and 

scaffolds, which can be attractive to children. Barriers, guards, and other means should be 

used to prevent or at least discourage trespassing. 

¶ Traffic generally peaks during construction, which can last for several years, and some 

increased traffic may continue through operations. Mitigations typically include speed limits, 

driver training, vehicle and equipment safety (daily checklists for safety belts, horns, lights, 

gauges, ties, backup alarms, etc.), placing appropriate signage to warn drivers and pedestrians 



Strategic Environmental and Social Assessment 
Georgia Energy Development 

237 

of dangers, route planning to avoid sensitive receptors whenever possible, providing 

pedestrian walkways. 

¶ Occupational health and safety plans should be in place for construction and then for 

operation. Such plans should require an assessment of risks for every job to be performed and 

identification of measures to avoid or reduce risks to acceptable levels. These measures 

generally include: 

-  Special measures for working at height (safe working platforms, fall arrestors, 

etc.), heavy lifting (trained banksmen, certifications, etc.), working in excavations 

(escape routes, shoring, etc.), working in noisy areas (noise reduction measures, 

barriers, etc.), welding (removing fire hazards, buffer zones, welding blankets, 

extra eye protection, etc.)) 

-  For hydropower, special measures for working in or near water, such as personal 

flotation devices, lifesaving equipment. 

-  Training of all personnel in the risks to which they may be exposed, including 

induction training to cover general risks and specialized to cover task-/location-

specific risks. 

-  Personal protective equipment, both the minimum required for all persons on the 

site and specific requirements for some jobs and locations. In general, risk 

reduction through the use of personal protective equipment is the least effective 

mitigation and should be considered the very last resort. 

Projects become parts of the communities in and near which they are constructed. This begins during 

construction, which in some cases (large hydropower, for example) can last several years. The process 

of integrating projects into communities should start even before construction by engaging with 

communities, providing information on the project and receiving (and responding to) community 

opinions and recommendations. This continues into the earliest stages of construction by maximizing 

local hiring, and wherever possible providing training to unskilled local workers so they become 

eligible for semiskilled and skilled positions. Local employment should be continued through 

operation, which may require special education or training for workers or assistance in setting up small 

businesses to provide maintenance services. Stakeholder engagement should continue throughout 

operation as well, keeping communities informed about the project (both opportunities and other 

developments and plans) and continuing to receive and respond to community concerns. 

9.5.5.2 Recommended Offsetting Measures 

Offsetting adverse effects is most common in addressing effects due to loss of land or land use, with 

maximum requirements typically for reservoir-type hydropower and solar photovoltaic. In general, 

the acquisition of land from private owners should always be voluntary, even if the project has been 

deemed to be of national importance and thus potentially eligible for expropriation. Regardless, there 

should be a formal plan for land acquisition, which in turn requires a detailed inventory of ownership 

and use (including use by owners, renters/leasers, and informal/illegal users), and economic gains by 

those who use the land, not only by owners. The plan should include rules for taking actions to ensure 

no affected people and households are worse off economically than before the project, and wherever 

possible to ensure they are better off. International standards (those of the World Bank, EBRD, ADB, 

and other institutions) to beyond national requirements in some cases, so should be applied to all 

projects in Georgia. Following acquisition of land, with associated resettlement, compensation, and 

livelihood restoration, there should be a formal audit by an independent third party to verify the status 
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of affect people, with remedial measures implemented as needed to ensure all are at least as well off 

economically as they were before the project. 

Compensatory measures also are needed whenever there is accidental damage to private property or 

injuries to workers or community members. This can be as simple as replacing livestock that are struck 

by vehicles or can include income replacement for workers who are fatally injured at work or who 

cannot work for some period of time. In general, any such offsets should consider actual losses. 

There are several precedents of successfully undertaken benefit sharing programs aiming settlements 

in proximity to large infrastructure projects, including those implemented in energy sector. It is 

advisable to consistently apply this good practice, particularly focusing on the project-affected poor 

communities and vulnerable groups. 

9.5.5.3 Potential Enhancement Measures 

Local communities and socioeconomic conditions may benefit greatly from development of energy 

ǇǊƻƧŜŎǘǎΣ ŀƴŘ ǘƘŜ ŜƴǘƛǊŜ ŎƻǳƴǘǊȅ ōŜƴŜŦƛǘǎ ŦǊƻƳ ǘƘŜ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ DŜƻǊƎƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅ ŀƴŘ 

infrastructure. The most prominent benefit, as noted above, is employment opportunities for local 

labor, primarily during construction but also during operation. This can be increased by having 

contractors and operators actively recruit and train local labor for both short- and longer-term 

employment. In addition, local procurement of supplies and services should be a priority for all 

contractors and operators, such as food preparation, transportation, vehicle maintenance shops, fuel 

and equipment suppliers, machine shops, etc. 

The health of local communities may improve, in part due to increased employment but also because 

the reduction in emissions from fossil fuel plants by replacing with renewable energy, and also from 

the availability of a more reliable and continuous electricity supply. For homes currently reliant on gas, 

coal, or wood for heating, more regular and reliable supplies of electricity for heating and other uses 

will improve health by improving indoor air quality. This would also have the enhanced benefit of 

reducing accidental fires that result from home use of fossil fuels or wood. For plants in remote rural 

areas without electricity, developers may also contribute to community sustainability by contributing 

to development of local grids and also supporting electrification schemes. 

More reliable electricity will also have a beneficial effect on business and industry, especially small 

companies, which in the past and to some extent currently are plagued with power outages and 

fluctuations that can damage delicate electronic equipment such as computers. Until it is 

demonstrated that disruptions have been minimized, provision of surge protectors and backup 

generators through incentive programs or subsidies may provide additional benefits to these local 

users. 

Another benefit to the use of renewable natural resources to generate electricity could be an increase 

in eco-tourism. While individual plants may not be attraction, the concept of Georgia as a country that 

relies nearly entirely on renewable energy could be exploited through a targeted marketing campaign 

to help tourist reconceptualize Georgia as a country taking steps to enhance its green image through 

using safe and reliable alternative energy sources. 

Finally, communities may benefit from buildings or other facilities that developers no longer need. 

Before infrastructure is destroyed or disposed when construction is complete or at decommissioning, 

developers should consult with communities to determine if they are interested in (and capable of) 

using and/or assuming responsibility for them and proceed accordingly. 
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Table 69. Mitigation measures for community and socioeconomics 

Likely significant 
adverse effect on 
environment or 
social resources 

Receptor(s) Affected Mitigation Measure 
Resource the 

mitigation measure 
is applicable to 

Criteria (see Table 64) 

Effectiveness 
of Measure 

Established 
Practice? 

 

Timeframe Adverse Effect on 
Another E&S 

Receptor 

Disruption to 
communities, 
homes, and 
livelihoods due to 
land acquisition 

Communities, farms 
and homes located 
within or near 
project footprints 
and buffer zones 

-  Siting to avoid residences and beneficial 

land uses where possible, considering 

buffer zones 

-  Identify land required, survey owners, 

users, beneficiaries 

-  Prepare formal land acquisition plans that 

provide for mitigation for physical and 

economic displacement 

-  Resettle physically displaced households 

-  Compensate economically displaced 

households 

-  Compensate for livelihood loss due to loss 

of beneficial use of land or property 

-  Stakeholder engagement, grievance 

mechanism 

All resources 
(most prominent for 
reservoir hydro and 

solar PV) 

ς Avoid: Most 
effective 
measure 
ς Mitigation: 

partly 
effective 

Yes Design, 
Construction, 

operation 

Relocation of 
homes and 

communities could 
affect other 
receptors ς 

biodiversity, land 
use, landscape, 
cultural heritage 

Injury or death for 
workers due to 
occupational 
incidents  

Workers (local and 
otherwise) 

ς Safe design 
ς Occupational safety and health plan 

ς All resources 
ς Most prominent 

during 
construction but 
critical for 
operations as well 

Generally 
effective 

Yes 
  

Construction, 
Operation 

No 

Loss of economic 
use of land during 
construction 

Local business and 
farms in path of built 
roadways for 
construction, and 
fields used for 
cultivation/vinery 

-  Avoid productive land when siting roads 

and other facilities as much as possible 

-  Compensate owners/users for temporary 

lost income 

-  Livelihood restoration included as part of 

land acquisition/compensation plan 

-  Stakeholder engagement, grievance 

mechanism 

All resources Effective in 
reducing 

income loss 
effects, but 
not entirely 
mitigating 

effect.  

Yes 
 

Construction Relocation of routes 
could affect other 

receptors ς 
biodiversity, land 
use, landscape, 
cultural heritage 

Nuisance from 
dust, vibration, 
noise during 
construction 

Communities, crops, 
livestock 

-  Dust and noise control required by plans or 

procedures 

-  Vibration control/monitoring required by 

All resources Generally 
effective 

Yes 
 

Construction Water taken for 
dust control 
supplies may 
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Likely significant 
adverse effect on 
environment or 
social resources 

Receptor(s) Affected Mitigation Measure 
Resource the 

mitigation measure 
is applicable to 

Criteria (see Table 64) 

Effectiveness 
of Measure 

Established 
Practice? 

 

Timeframe Adverse Effect on 
Another E&S 

Receptor 

blasting plan, traffic plan 

-  Stakeholder engagement, grievance 

mechanism  

surface & 
groundwater 

Disruption of 
traffic and 
damage to roads 
during 
construction 

Communities (drivers 
and pedestrians) and 
local infrastructure 

-  Traffic management plan 

-  Safe vehicles and drivers 

-  Grievance mechanism 

-  Repairs to public roads 

-  Route planning 

-  Stakeholder engagement 

All resources effective Yes 
 

Construction No 

Reduction in 
water for 
downstream users  

Downstream water 
users 

-  Assess downstream uses and prepare 

filling/diversion plan as needed 

-  Fill reservoir in non-growing seasons 

-  Reduced diversion during peak needs for 

downstream water (or provide alternative 

source) 

Hydropower  Partly 
effective 

Yes 
 

Construction No 

Nuisance 
disruption due to 
noise, lighting 
during operation  

Noise from operation 
and maintenance of 
facilities that may 
disturb residents 

-  Avoid residential areas where possible, 

maximize distance to residences/businesses 

-  Design security lighting to face inward or 

away from residences (notably solar PCV 

-  Place barriers between noise sources and 

residences (notably wind turbines) 

Noise: all (most 
notably wind) 

Lighting: all (most 
notably solar PV) 

 

Effective Yes 
 

 No 

Disruption to 
natural river 
course effects on 
tourism and 
recreation 

Loss of income from 
tourism and 
recreation in areas 
near rivers valuable 
for tourism/ 
recreation 

-  Assess current uses and values as part of 

site selection, avoid siting near tourism and 

recreational areas where possible 

-  Stock reservoirs with commercial and/or 

sport fish 

-  Include tourist/recreation facilities in plans 

(boat launches, picnic areas, docks, etc.) 

Hydropower Partly 
effective 

Yes  May affect 
landscapes, 

biodiversity, and 
cultural heritage 
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9.5.6 /ǳƭǘǳǊŀƭ IŜǊƛǘŀƎŜ 

9.5.6.1 Recommended Mitigation Measures 

Mitigation measures proposed to avoid or reduce potential effects on cultural heritage are shown in 

Table 70 below. Georgia is a land of rich cultural heritage, with hundreds of prehistoric and historic 

sites and a variety of intangible cultural heritage, including several that are recognized by UNESCO. 

The preferred approach for cultural heritage sites is the same for all scenarios: avoidance of impacts 

altogether. This is best accomplished by locating facilities outside of sites and locations identified by 

UNESCO as valuable for cultural heritage and sites that are protected as cultural monuments, and 

taking steps to avoid impacts on these areas when avoidance is not possible. Where it is not possible 

to avoid sites of regional to local importance, or there is the potential for unknown artifacts, a staged 

approach should be adopted as set out below: 

¶ A desk study should be undertaken to identify all known or potential sites of heritage value. 

¶ Field studies should be undertaken to verify the results of the desk study and further assess 

the potential for unknown sites. These can include field reconnaissance survey, field walking 

survey, metal detector survey, auger survey, as required. 

¶ Detailed evaluation and recording of targeted areas or sites, for example through recording 

of building, trial trenches and test pits, and detailed excavation where necessary. 

¶ A watching brief can be undertaken of ground breaking activities where mitigation has been 

undertaken, but risk of encountering archaeology remains. This would be detailed in a chance 

finds procedure to be implemented during construction. 

¶ The results of all studies should be archived and published, and where relevant exhibited to 

further the knowledge of the cultural heritage across Georgia. 

After the field survey, if there is any potential for discovery of cultural heritage, as there is on most 

undeveloped land in Georgia, an appropriate mitigation plan should be established as a Cultural 

Heritage Management Plan. Trained and qualified individuals should oversee the implementation of 

mitigation measures, including a chance find procedure, and contractors should have the necessary 

skills and expertise to carry out the work under supervision. If heritage is discovered or otherwise at 

risk, consultation with national authorities and local communities to determine a way forward that 

will result in avoidance of impacts or reduction of impacts to acceptable levels. 

Intangible cultural heritage should be identified at the project level through consultation with the local 

community and national authorities. There should be expert evaluation of potential effects, with 

appropriate mitigation developed and implemented. 

 

9.5.6.2 Recommended Offsetting Measures 

Effects on cultural heritage cannot generally be offset since its structure and geographical location are 

unique. Tangible heritage cannot be constructed or replicated elsewhere without losing its original 

value. In some cases, however, communities and authorities may agree that restoration or protection 

ƻŦ ƻǘƘŜǊ ǎƛǘŜǎ ŎƻǳƭŘ άŎƻƳǇŜƴǎŀǘŜέ ŦƻǊ ŘŀƳŀƎŜǎ ƻǊ ƛƳǇŀŎǘǎ ƻƴ ƪƴƻǿƴ ǎƛǘŜǎ ŀƴŘ ŀǊǘƛŦŀŎǘs. Such measures 

would be undertaken in full consultation with communities, which may need expert advisors, and with 

applicable authorities. 



Strategic Environmental and Social Assessment 
Georgia Energy Development 

242 

Table 70. Mitigation measures for cultural heritage 

Likely significant 
adverse effect on 

environment or social 
resources 

Receptor(s) Affected Mitigation Measure 

Resource Scenario 
the Mitigation 

Measure is 
Applicable to 

Criteria (see Table 64) 

Effectiveness of 
Measure 

Establishe
d Practice? 

 
Timeframe 

Adverse Effect on 
Another E&S 

Receptor 

Loss or damage to 
resource during 
construction 
 

UNESCO designated 
tentative sites, 
protected cultural 
monuments  

ς Avoid siting within boundaries 
ς Establish buffer zone around site 

All resources Effective Yes 
 

Design Relocation would 
affect other 
receptors ς 
biodiversity, land 
use, landscape, 
socioeconomics  

Registered sites which 
cannot be avoided, 
unregistered or 
unknown sites 

Staged approach: desk and field 
studies, chance find procedures 
and rules, etc.  

All resources ς Effective 
method of 
recording and 
improving 
historical 
knowledge 
ς Partly effective 

in protecting 

Yes 
 

Construction No 

Visual intrusion into 
historical/ cultural 
landscape 

All UNESCO and 
registered/ protected 
cultural heritage sites 

Avoid siting within viewshed of 
heritage site  

All resources Effective Yes 
 

Design Relocation could 
affect other 
receptors ς 
biodiversity, land 
use, landscape, 
socioeconomics 

-  Minimize visual intrusion (e.g. 

through scale of development, 

choice of building materials, 

screening / landscaping shields)  

All resources 
 
Most serious for 
wind 

Can reduce but 
not eliminate 
visual effects 

Yes 
 

Construction Linked to 
landscape, no 
adverse effects 

Loss or damage to 
resource during 
construction 
 

Previously 
undiscovered tangible 
heritage  

Staged approach: desk and field 
studies, chance find procedures 
and training, rules for 
recover/restart of construction, 
etc. 

All resources Can be effective Yes 
 

Construction No  

Loss, partial loss or 
disruption to cultural 
practice or resource 

Intangible cultural 
heritage 

-  Assessment to identify intangible 

cultural heritage and potential 

effects of project construction & 

operation 

All resources Can be effective Yes 
 

Design, 
Construction 

Relocation would 
affect other 
receptors ς 
biodiversity, land 
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Likely significant 
adverse effect on 

environment or social 
resources 

Receptor(s) Affected Mitigation Measure 

Resource Scenario 
the Mitigation 

Measure is 
Applicable to 

Criteria (see Table 64) 

Effectiveness of 
Measure 

Establishe
d Practice? 

 
Timeframe 

Adverse Effect on 
Another E&S 

Receptor 

-  Expert advice for mitigation 

measures (e.g., change in design, 

location, compensation/ 

enhancement) 

-  Stakeholder engagement 

use, landscape, 
socioeconomics  
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9.5.6.3 Potential Enhancement Measures 

Enhancement measures for cultural heritage associated with all scenarios would involve furthering 

the knowledge of the culture and history of Georgia, for instance through publication of information 

gained during the project or public exhibitions (sites or intangible heritage may not necessarily be 

affected for these measures to be instigated). Any such commercial exploitation needs to be carefully 

designed, in consultation with experts and with local communities. Restoration of sites in the vicinity 

of development, for instance historic or architecturally significant buildings, could also be undertaken. 

 

9.6 tƻǘŜƴǘƛŀƭ /ǳƳǳƭŀǘƛǾŜ 9ŦŦŜŎǘǎ 

9.6.1 {ǳƳƳŀǊȅ ƻŦ /ǳƳǳƭŀǘƛǾŜ 9ŦŦŜŎǘǎ !ƴŀƭȅǎƛǎ 

As described in section 9.2.2, the evaluation of cumulative effects of each scenario was performed at 

a high (or scoping) level with application of some simplistic criteria and tools such as GIS spatial 

analysis, baseline trends analysis, scenario analysis). 

CǳƳǳƭŀǘƛǾŜ ŜŦŦŜŎǘǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ άǘƘŜ ƴŜǘ ǊŜǎǳƭǘ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ǎƻŎƛŀƭ ƛƳǇŀŎǘǎ ŦǊƻƳ ŀ 

ƴǳƳōŜǊ ƻŦ ǇǊƻƧŜŎǘǎ ŀƴŘ ŀŎǘƛǾƛǘƛŜǎΦέ {ƛƴŎŜ Ƴŀƴȅ ƻŦ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǇǊƻƧŜŎǘǎ όǎǇŜŎƛŦƛŎŀƭƭȅΣ Ƴƻǎǘ ǘƘat come 

online after 2030) that comprise the scenarios are hypothetical, developed for purposes of demand 

modeling, the analysis cannot examine other types of developments in specific locations or even 

regions. The main objective of the cumulative analysis was to highlight, in general, the potentially 

major cumulative effects associated with developing multiple generation projects. Table 71 highlights 

these effects/issues for each scenario and resource. 

Not to be overlooked, there are inherent positive cumulative effects associated with implementing 

projects ǘƻ ŜƴƘŀƴŎŜ DŜƻǊƎƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅ. In general, electricity generated with renewable energy 

would displace future energy production by greenhouse gas-emitting generation sources, and 

developing wind and solar rather than hydro would reduce the need for winter imports. Therefore, 

the cumulative impact of developing renewable energy facilities, especially wind, and solar would 

have a positive effect with respect to decreasing CO2 and other greenhouse gas emissions. This is 

more pronounced when wind and solar are added to the mix in scenarios 2 and 3 since less thermal 

generation will be needed in winter when hydropower is not available. 

As was seen in Section 4.3, the primary differences between the scenarios are reduced emphasis on 

hydropower generation and increased emphasis on wind and solar photovoltaic generation (mot 

shown are the variation in generation by the types of hydropower). Key observations include: 

¶ The percentage contribution and total generation by hydropower is the highest in in Scenario 

1. This reflects the almost exclusive emphasis on hydropower development in recent years, 

with only recent emphasis on planning for future solar and wind. This has resulted in both the 

prominence of hydropower in existing generation capacity and the relatively large amount of 

additional capacity in the current development pipeline. Such a continued emphasis on 

hydropower, both large and small, would result in increasing impacts on rivers and their 

aquatic biodiversity, and also increased fragmentation of aquatic habitat as multiple projects 

are constructed on the same river systems. 

¶ The reduced generation capacity by reservoir hydropower in Scenario 2 is due to the 

elimination of major reservoir-type projects that are currently in various stages of planning 

and development. Elimination of these plants may not be realistic, given the resources already 
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devoted to development and the relatively large contribution they can make to the overall 

energy supply, but consideration should be given to reducing the use of reservoir plants and 

replacing one or two of the planned plants with alternative wind and solar capacity. 

¶ Scenario 1 contemplates a high dependency on hydropower generation, modest investments 

in solar and more significant investments in wind, some of which is already planned, while 

Scenario 2 would involve more substantial increases in both, especially wind, and Scenario 3 

would further increase solar and wind capacity. Scenario 4 maintains relatively high amounts 

of thermal capacity and generation, with modest investment in solar and wind energy. If solar 

is located in areas with significant agriculture, this could reduce the available land available 

for crops, and the same would be true for forests. Wind projects that are developed on 

ƛƳǇƻǊǘŀƴǘ ōƛǊŘ ƳƛƎǊŀǘƛƻƴ ŎƻǊǊƛŘƻǊǎΣ ǎǳŎƘ ŀǎ ǘƘŜ ά.ŀǘǳƳƛ ōƻǘǘƭŜƴŜŎƪέΣ ŎƻǳƭŘ ƘŀǾŜ ŀƴ ŜŦŦŜŎǘ ƻƴ 

national and even international populations of raptors and should be avoided. Wind projects 

or on near Kvernaki or other IBAs and SPAs should be undertaken only after in-depth studies 

of their potential impact on birds and bats and additional mitigation measures, including 

adaptive management to minimize impacts. 

¶ Scenarios 1, 2, and 3 would eliminate all fossil fuel generation by 2024 (Scenario 1), 2025 

(Scenario 2), and 2031 (Scenario 3). Scenario 2 would increase it in 2040, though generation 

would be entirely by relatively efficient gas-fired plants. As noted previously, even this could 

be avoided by adding even more wind and solar during the 2030s. Scenario 4 maintains 

substantial thermal generation. All four scenarios would ƳŜŜǘ DŜƻǊƎƛŀΩǎ ŎƻƳƳƛǘƳŜƴǘǎ ŦƻǊ 

reducing CO2-eq emissions under the Paris Agreement. 

Table 71. Cumulative effects associated with energy resource development and potential 
mitigation measures 

Issue 
Valued 

Resource 
Geographic 
Boundary 

Temporal 
Boundary 

Potential Mitigation 
Measures 

Wind  

Cumulative effects on 
biodiversity values of protected 
areas, IBAs, SPAs, etc., and other 
locations with favorable wind 
conditions 

Biodiversity 
Protected 

areas 

Protected 
areas 

Windfarm 
operation 

-  Avoidance 

-  Offsetting/ 

compensatory 

measures 

-  Adaptive 

management 

Cumulative effects on Ramsar 
sites, IBAs, SPAs, etc., and 
cumulative effects on local, 
regional, and international bird 
and bat populations by multiple 
wind developments in favorable 
wind areas that are congruent 
with migratory bird routes, 
Ramsar sites, IBAs, SPAs, and 
other areas of concern  

Biodiversity: 
birds & bats 

Areas of 
favorable 

wind 
resource 

along or near 
migratory 
routes and 

IBAs 

Windfarm 
operation 

-  As described above 

-  Evaluate cumulative 

effects of known and 

likely wind 

development near 

migratory pathways, 

IBAs, SPAs, etc. 

-  Implement 

siting/spacing 

limitations 

-  Implement 

technological 

mitigation measures, 

outlined in Table 68 

(shutdowns, adaptive 

management etc.) 
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Issue 
Valued 

Resource 
Geographic 
Boundary 

Temporal 
Boundary 

Potential Mitigation 
Measures 

Cumulative effects to 
aesthetics associated with 
siting multiple facilities, 
especially wind facilities, in a 
single viewshed 

Landscape / 
Visual 

amenity 

Areas of 
favorable 

wind 
resource 

near cultural 
sites or 
tourism 

attractions 

Design 
through 

operation 

-  Siting 

-  Limits on number of 

facilities in a defined 

area 

-  Neutral colors 

-  Siting/design 

modifications to 

decrease visual 

impact 

Cumulative impacts to roads and 

related infrastructure from the 

development of multiple wind 

facilities in a concentrated area 

Social 
infrastructure 

Areas of 
favorable 

wind speeds 

Project 
construction  

-  Contributions to 

funds for roads and 

other infrastructure  

Solar Photovoltaic 

Cumulative effects on 

biodiversity values of protected 

areas, IBAs, SPAs, etc., and other 

locations with favorable solar 

wind conditions 

Biodiversity 

Protected 

aeras. 

Protected 

areas 

Solar PV plant 

operation 

-  Avoidance 

-  Offsetting/ 

compensatory 

measures 

-  Horticulture 

plantings under 

panels 

-  Adaptive 

management 

Cumulative loss of agricultural 

forestry output from multiple 

facility developments in same 

area/region 

High value 

soils 

Forests 

Co-extent of 

high value 

soils or 

forests and 

solar 

resource 

Construction 

and operation 

-  Regional land 

planning measures to 

limit the siting of 

locations in high 

value soil areas 

-  Cropping low-light 

crops under panels 

Cumulative effects to aesthetics 

associated with siting multiple 

solar PV arrays in a single 

viewshed 

Landscape / 

Visual 

amenity 

Areas of high 

solar 

potential 

with nearby 

settlements 

Operation -  Siting/design 

modifications to 

decrease visual 

impact 

-  Vegetation 

screening 

-  Limits on facilities in 

defined areas 

Cumulative effects on flows and 

aquatic habitat due to water 

withdrawals for panel cleaning 

Surface water 

or 

Groundwater 

Areas of high 

solar 

potential 

with limited 

water 

resources 

Operation -  Low-water cleaning 

solutions 

-  Treatment and reuse 

of cleaning water 

-  Storage to reduce/ 

avoid withdrawals in 

low-flow periods 

Hydropower 

Cumulative effects on 

biodiversity values of protected 

Biodiversity 

Protected 

aeras. 

Protected 

areas 

HPP operation -  Avoidance 



Strategic Environmental and Social Assessment 
Georgia Energy Development 

247 

Issue 
Valued 

Resource 
Geographic 
Boundary 

Temporal 
Boundary 

Potential Mitigation 
Measures 

areas, IBAs, SPAs, etc., and other 

locations 

-  Offsetting/ 

compensatory 

measures 

-  Adaptive 

management 

Cumulative effect on fish 

populations and aquatic habitat 

resources due to multiple 

hydropower schemes in single 

watersheds  

Water 

resources 

Aquatic 

biodiversity 

River basins, 

including 

tributaries 

Construction 

through 

operation 

-  Mitigations based on 

cumulative impacts 

in the watershed 

rather than just for 

individual projects 

-  Ensuring sufficient 

length of free-

flowing water to 

allow mainstem-

tributary migration 

even if not for long 

distances in 

mainstem 

-  Coordinated 

generation and 

water releases 

-  Seasonal operating 

regimes to protect 

breeding 

populations 

-  Enhancement of 

aquatic habitats 

-  Verify impacts from 

first facility before 

allowing others 

Disruption to natural river 

course effects on tourism and 

recreation, causing loss of 

income from tourism and 

recreation in areas supporting 

fishing recreation 

Landscape 
Socioeconomi

cs 

River and 
reservoir 

Operation -  Avoid recreation 

areas 

-  Enhancement of 

recreational/tourist 

infrastructure 

-  Manage releases to 

support tourism 

(e.g., releases for 

rafting) 

-  Fish stocking  

Thermal (Fossil Fuel Combustion) 

Cumulative emissions of air 

pollutants (particulates, SO2, NOx 

could degrade air quality at 

larger scale (worst for coal, 

which is not part of current 

scenarios) 

 

Air quality  Local, 

Regional; 

International 

Operation -  Regional/internation

al modeling to 

predict air quality 

and identify degree 

of pollution controls 

needed 

-  Best available 

technology for 

combustion controls 
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Issue 
Valued 

Resource 
Geographic 
Boundary 

Temporal 
Boundary 

Potential Mitigation 
Measures 

-  Add-on emissions 

control equipment 

as needed 

Cumulative emissions of 

greenhouse gases (primarily CO 

and CO2, also N2O) would 

contribute to climate change 

Climate International Operation 

(effect would 

persist) 

-  Regional or national 

limits on emissions 

-  Combustion design 

to minimize 

emissions 

Cumulative effects on flows and 

aquatic habitat from water 

withdrawals and discharge of 

cooling water 

Surface water 

and 

groundwater 

(usually 

surface water 

Downstream 

for 

kilometers  

Operation ς Coordinated 
withdrawals 

ς Storage to 
reduce/avoid 
withdrawals in 
low-flow periods 

ς Rigorous 
temperature 
control 
(additional 
cooling circuits) 

Energy Transmission 

Cumulative effects of multiple 

transmission lines through 

forests can fragment habitats 

and affect populations of fauna 

Biodiversity Forests While 

corridors are 

maintained 

ς Place corridors 
near and parallel 
to one another 
rather than 
crisscrossing 
habitats 

ς Place multiple 
lines on towers 

ς Foster multiple 
habitat types in 
corridors: avoid 
consistent 
vegetation 
heights, allow 
tall shrubs and 
small trees 
wherever 
possible, 
especially in 
hill/mountains 

ς Retrofit poorly 
designed towers 

Cumulative effects of multiple 

lines on large birds, due to 

collisions with conductors, 

especially near migration 

corridors and forests 

Biodiversity Forest, in 

and near 

migration 

corridors 

While 

conductors 

are in place 

ς Place bird 
diverters on 
conductors 

ς Space 
conductors and 
insulators to 
avoid 
electrocution of 
largest species in 
region 

ς Limit corridors in 
and along 
migration 
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Issue 
Valued 

Resource 
Geographic 
Boundary 

Temporal 
Boundary 

Potential Mitigation 
Measures 

pathways 

 

9.6.2 CǳǊǘƘŜǊ DǳƛŘŀƴŎŜ ƻƴ /ǳƳǳƭŀǘƛǾŜ LƳǇŀŎǘ !ƴŀƭȅǎƛǎ 

In the future, as part of planning studies for all energy project, even smaller ones if they are in 

relatively close proximity to others (such as multiple small hydropower projects), developers should 

conduct stand-alone cumulative impact assessments (CIAs) in addition to project environmental and 

social impact assessments. This will be particularly important for large hydropower schemes and 

whenever river basins support multiple projects, especially in the eight basins where most 

developments are expected to occur (e.g., Enguri, Khobi, Rioni, Supsa-Natanebi, Adjaristskali, Mtkvari, 

Alazani and Tergi basins). The same requirement for cumulative assessments should be placed on 

developers of solar and wind, since they can be expected to be located in the relatively small areas 

with favorable resource conditions. This is especially important for wind, which poses a particular risk 

for birds and bats. 

Perhaps the best-ƪƴƻǿƴ ǊŜǎƻǳǊŎŜ ŦƻǊ ŎǳƳǳƭŀǘƛǾŜ ƛƳǇŀŎǘ ŀǎǎŜǎǎƳŜƴǘ ƛǎ LC/Ωǎ Good Practice Handbook 

Cumulative Impact Assessment and Management: Guidance for the Private Sector in Emerging 

Markets (2013), which introduces the concept of valued environmental and social components (VECs) 

in the process of assessing of cumulative impacts. A six-step approach has been used for the 

assessment, roughly equivalent to the conventional impact assessment process: 

¶ Determination of spatial and temporal boundaries 

¶ Identification of VECs and external natural and social stressors affecting the VECs 

¶ Determination of present conditions of VECs 

¶ !ǎǎŜǎǎƳŜƴǘ ƻŦ ŎǳƳǳƭŀǘƛǾŜ ƛƳǇŀŎǘǎ ŀƴŘ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜƛǊ ǎƛƎƴƛŦƛŎŀƴŎŜ ƻǾŜǊ ±9/ǎΩ ǇǊŜŘƛŎǘŜŘ 

future conditions 

¶ Design and implementation of adequate strategies, plans, and procedures to manage the 

cumulative impacts; appropriate monitoring indicators; and effective supervision 

mechanisms. 

This approach is generally 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). These guidelines could be used as required by any interested stakeholders, project 

developers, financers and co-financiers. 

A selective list of relevant guidance and research for some of the resources is provided in Table 72. 

Table 72. Selected Resources for Cumulative Impact Analysis for Energy Resources 

Energy resource Reference/link 

Wind {ŎƻǘǘƛǎƘ bŀǘǳǊŀƭ IŜǊƛǘŀƎŜΦ ά!ǎǎŜǎǎƛƴƎ ǘƘŜ /ǳƳǳƭŀǘƛǾŜ LƳǇŀŎǘ ƻŦ Onshore Wind 
9ƴŜǊƎȅ 5ŜǾŜƭƻǇƳŜƴǘǎέΣ aŀǊŎƘ нлмнΦ !ǾŀƛƭŀōƭŜ ŀǘΥ 
http://www.snh.gov.uk/docs/A675503.pdf. 

Band, W., Madders, M., Whitfield, D.P. (2007). Developing field and analytical 
methods to assesǎ ŀǾƛŀƴ Ŏƻƭƭƛǎƛƻƴ Ǌƛǎƪ ŀǘ ǿƛƴŘ ŦŀǊƳǎΦ Lƴ ά.ƛǊŘǎ ŀƴŘ ²ƛƴŘ ŦŀǊƳǎΥ 
wƛǎƪ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ aƛǘƛƎŀǘƛƻƴέ 9ŘǎΦ Manuela de Lucas, Guyonne F. E. Janss and 
Miguel Ferrer. Quercus Books. 

http://www.snh.gov.uk/docs/A675503.pdf
http://www.snh.gov.uk/docs/A675503.pdf
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Energy resource Reference/link 

Masden, E.A., Haydon, D.T., Fox, A.D., Furness, R.W., Bullman, R & Desholm, M. 
(2009). Barriers to movement: impacts of wind farms on migrating birds ICES J. 
Mar. Science. 66: 746-753. 

Maclean, I. & Rehfisch, M. (2008). Developing techniques for ornithological 
cumulative impact assessment. BTO Report 513. 

Pearce-Higgins, J.W., Stephen, L., Langston, R.H.W., Bainbridge, I.P. & Bullman, R 
(2009). The distribution of breeding birds around upland wind farms. Journal of 
Applied Ecology 46: 1323ς1331. 
 

Masden, E.A., et al. 2010. Cumulative impact assessments and bird/wind farm 
interactions: Developing a conceptual framework. 
https://www.sciencedirect.com/science/article/abs/pii/S0195925509000857 

King, S., et al. 2009. Developing Guidance on Ornithological Cumulative Impact 
Assessment for Offshore Wind Farm Developers. 
https://tethys.pnnl.gov/sites/default/files/publications/King-et-al-2009.pdf 

Solar photovoltaic No CIA guidance specific to solar facilities was found. UK planning documents 
available at: 
http://planningguidance.planningportal.gov.uk/blog/guidance/renewable-and-
low-carbon-energy/particular-planning-considerations-for-hydropower-active-
solar-technology-solar-farms-and-wind-turbines indicate that the methodology 
would be similar to that applied to wind farms, although with somewhat different 
potential impacts and receptors. 

Some limited guidance on cumulative impacts associated with visual and 
landscape effects is provided in: Land ¦ǎŜ /ƻƴǎǳƭǘŀƴǘǎΣ ά !ƴ !ǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ 
Landscape Sensitivity to Onshore Wind Energy and Photovoltaic Development in 
Cornwall, Annex 4: Guidance on the Cumulative Landscape and Visual Impact 
Assessment of Multiple Onshore Wind Energy Developments and Solar PV 
Developments, prepared for Cornwall Council, April 2011. Available at: 
http://www.cornwall.gov.uk/idoc.ashx?docid=c993ec47-8c8b-4545-9fba-
cd719c7b078d&version=-1 

Hydropower  ²ƻǊƭŘ .ŀƴƪΦ нлмнΦ ά{ŀƳǇƭŜ DǳƛŘŜƭƛƴŜǎΥ /ǳƳǳƭŀǘƛǾŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘ 
!ǎǎŜǎǎƳŜƴǘ ŦƻǊ IȅŘǊƻǇƻǿŜǊ tǊƻƧŜŎǘǎ ƛƴ ¢ǳǊƪŜȅΦέ 9ƴŜǊƎȅ {ŜŎǘƻǊ aŀƴŀƎŜƳŜƴǘ 
Assistance Program. https://www.esmap.org/node/2964  

.ƻƴƴŜƭƭΣ {ΦΣ ŀƴŘ YΦ {ǘƻǊŜȅΦ нлллΦ ά!ŘŘǊŜǎǎƛƴƎ ŎǳƳǳƭŀǘƛǾŜ ŜŦŦŜŎǘǎ ǘƘǊƻǳƎƘ ǎǘǊŀǘŜƎƛŎ 
environmental assessment: a case study of small hydro development in 
bŜǿŦƻǳƴŘƭŀƴŘΣ /ŀƴŀŘŀΦέ WƻǳǊƴŀƭ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎŜǎǎƳŜƴǘ tƻƭƛŎȅ ŀƴŘ 
Management 2(4): 477ς99 

Stull, E.A., K. E. La Gory and W.S. Vinikour. 1987. Methodologies for the 
Cumulative Environmental Effects of Hydroelectric Development on Fish and 
Wildlife in the Columbia River Basin: Volume 2: Example and Procedural 
Guidelines. Energy and Environmental Systems Division, Argonne National 
Laboratory, Argonne. 

Chen, S., et al. 2015. Assessing the cumulative environmental impact of 
hydropower construction on river systems based on energy network model. 
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C48&as_vis=1&q=cumulat
ive+impact+assessment+hydropower&btnG= 

Deng, Y., et al. 2008. Cumulative impact of cascade power stations on water 
temperature. http://en.cnki.com.cn/Article_en/CJFDTotal-SKXJ200802021.htm 

 

 

https://www.sciencedirect.com/science/article/abs/pii/S0195925509000857
https://tethys.pnnl.gov/sites/default/files/publications/King-et-al-2009.pdf
http://planningguidance.planningportal.gov.uk/blog/guidance/renewable-and-low-carbon-energy/particular-planning-considerations-for-hydropower-active-solar-technology-solar-farms-and-wind-turbines
http://planningguidance.planningportal.gov.uk/blog/guidance/renewable-and-low-carbon-energy/particular-planning-considerations-for-hydropower-active-solar-technology-solar-farms-and-wind-turbines
http://planningguidance.planningportal.gov.uk/blog/guidance/renewable-and-low-carbon-energy/particular-planning-considerations-for-hydropower-active-solar-technology-solar-farms-and-wind-turbines
http://www.cornwall.gov.uk/idoc.ashx?docid=c993ec47-8c8b-4545-9fba-
http://www.cornwall.gov.uk/idoc.ashx?docid=c993ec47-8c8b-4545-9fba-
https://www.esmap.org/node/2964
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C48&as_vis=1&q=cumulative+impact+assessment+hydropower&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C48&as_vis=1&q=cumulative+impact+assessment+hydropower&btnG=
http://en.cnki.com.cn/Article_en/CJFDTotal-SKXJ200802021.htm
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9.7 hǾŜǊǾƛŜǿ ƻŦ 9ŦŦŜŎǘǎ 

As described in Chapter 9, construction of each of the types of projects that are considered in the 

scenarios would result in many similar types of impacts on people and the environment, although 

there are some important differences. The more significant differences, however, would occur during 

operation. Table 73 presents a qualitative evaluation of the relative impacts of each type of project on 

the resource areas evaluated in Chapter 9 and of the scenarios. This is followed by lists of the types of 

studies and assessments that should be accomplished for each type of project, which in turn will allow 

site- and project-specific mitigation measures to be developed. 

Table 73. Overview of Impacts on Resource Areas by Generation Sources 

Resource area 
Relative impacts by generation source 

Construction Operation 

Air quality and climate All similar: dust and minor GHGs. ς Thermal would emit 
pollutants and GHGs. 

ς Renewables would 
displace fossil fuels and 
thus avoid GHGs. 

Surface water and groundwater Hydropower would have most 
effect since it would involve 
working in and near water. Others 
would have more minor effects.  

ς Largest effect from 
hydropower, which 
would change from 
flowing to still water 
(reservoir) or reduce 
downstream flows for 
some distance (ROR) 

ς Thermal would require 
water for cooling, solar 
PV for cleaning panels. 

Geology and soils Similar impacts from all, but more 
land affected by solar PV.  

Solar and reservoir hydro would 
affect the most land, both 
removing relatively large areas 
from production.  

Landscape and biodiversity - All similar but solar 
would take the most 
land out of production. 

- Affect the most land. 
- Hydropower more likely 

to be in remote areas 
with important 
biodiversity. 

ς Wind and hydropower 
would affect biodiversity 
most, wind affecting 
birds and bats, hydro 
affecting fish and aquatic 
habitat. 

ς Solar PV would occupy 
the most land. 

ς Wind would have largest 
landscape effect. 

Communities and socioeconomics All similar, with large hydropower 
perhaps having the largest labor 
influx and most local 
employment.  

- Hydropower projects 
may employ the most 
locals, otherwise 
relatively similar local 
impacts. 

- All would increase 
reliability of grid and 
benefit national 
economy. 

Cultural heritage All similar.  Tall turbines at wind would most 
affect viewsheds, solar would 
occupy the most land if close to 
heritage sites. 
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For comparison, Table 74 shows the installed cost per megawatt for hydropower projects of various 

sizes and for the other types of generation as well. As can be seen, solar PV appears to be the least 

costly per MW of installed capacity. As noted, however, solar PV is not available constantly and 

additional capacity from other source is needed unless power can be stored. Wind appears the most 

expensive but would also be available during many periods of peak demand during evenings and 

winterτagain, additional capacity is needed to provide power during periods of. As might be 

expected, hydropower costs per installed MW is variable, generally but not invariably increasing with 

size, with significant overlap between the size categories. Median and average cost per MW vary 

similarly across the size categoriesτin general, however, small hydropower project costs per MW are 

more variable than larger ones. As with solar and wind, but for different periods, additional capacity 

is needed when water is not available, which occurs in winter. Thermal power is intermediate in 

installed cost, but requires expensive imported gas to operate. Table 75 show the approximate 

construction cost used in tariff models. For hydropower in particular, the size of the facility would 

often be the biggest factor in construction cost. 

Table 74. Total installed cost per MW 

Plant type 

Number 

of plants 

with data 

Range ($m) Median ($m) Average ($m) 

Hydropower 

Small (10MW) 98 $0.56 ς $5.5 $1.64 $1.67 

Medium (10-100MW) 75 $0.8- $2.7 $1.68 $1.68 

Large (100MW) 14 $1.3 ς $3.6 $1.67 $1.91 

Solar 

All n/a $0.662 n/a n/a 

Wind 

All n/a $1.544 n/a n/a 

Thermal 

CCGT n/a $1.278 n/a n/a 

GT n/a $0.809 n/a n/a 

RICE n/a $0.850 n/a n/a 

Notes: 

- All numbers are rounded 

- Range, median, and average costs are for hydropower projects for which data are 
available 

- Outliers were omitted: individual projects with cost per MW less than ½ the next 
lowest plant or more than 2x the next highest  

- Figures for solar, wind, and thermal are based on demand modeling 

 

Table 75. Construction Costs Used in Tariff Modeling 

Plant type 
Number of 

plants 
with data 

Range ($m) 
Median 

($m) 
Average ($m) 

Hydropower 

Small (10MW) 99 $0.6 - $21 $6.9 $7.9 
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Plant type 
Number of 

plants 
with data 

Range ($m) 
Median 

($m) 
Average ($m) 

Medium (10-100MW) 76 $8.3- $200.0 $37.8 $47.2 

Large (100MW) 14 $185.0 ς $1,100.0 $362.5.0 $462.9 

Solar 

All n/a $33.1 n/a n/a 

Wind 

All n/a $77.2 n/a n/a 

Thermal 

CCGT n/a $85.7 - $254.4 n/a n/a 

GT n/a $40.3 n/a n/a 

RICE n/a $42.5 n/a n/a 

Notes: 

-  Range, median, and average costs are for hydropower projects for which data are available 

-  Outliers were omitted: individual projects with cost per MW less than ½ the next lowest plant or more 
than 2x the next highest  

-  Figures for solar, wind, and thermal are based on demand modeling 

 

9.8 /ƻƳǇŀǊƛǎƻƴ ƻŦ {ŎŜƴŀǊƛƻǎ 

The baseline conditions across Georgia are so variable, and the potential effects are so site-specific, it 

is not possible to come up with a definitive assessment of impacts of either the generation resources 

as a whole, or of the scenarios. In addition, it is important to note that the locations of most new 

facilities other than most of the hydropower projects, are purely hypothetical at this point, placed for 

purposes of the SESA in locations considered favorable for technical reasons (that is, the location 

where wind or solar resources are favorable). This makes it impossible to assess even cumulative 

impacts with any degree of certainty. With avoidance of key exclusion zones and implementation of 

recommended mitigations, however, any of the scenarios could be adopted without catastrophic 

ƛƳǇŀŎǘǎ ƻƴ DŜƻǊƎƛŀΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ǎƻŎƛŀƭ ǊŜŎŜǇǘƻǊǎΦ Even so, with due regard for the uncertainty, 

it is possible to arrive at suggestive conclusions, even if not definitive ones. Table 76 compares the 

effects on receptors of the various generation resources in relation to the other resources, and also 

ŎƻƳǇŀǊŜǎ ǘƘŜ ǊŜƭŀǘƛǾŜ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ǾŀǊƛƻǳǎ ǎŎŜƴŀǊƛƻǎ ƻƴ ǘƘŜ ǊŜŎŜǇǘƻǊǎΦ ¢ƘŜ άǊŀƴƪƛƴƎέ ƻŦ ǎŎŜƴŀǊƛƻǎ ƛǎ 

then based on a subjective summary of the two comparisons. Overall, Scenario 1 appears to be the 

most favorable, with less overall environmental and social impacts on most receptors than Scenarios 

2, 3, and 4. 

Table 76. Relative Effects on Receptors of Generation Resources and Scenarios 

Receptor topics 
Scenario 
ranking 

By generation resource By scenario 

Air quality 1,2,3,4 -  All renewables would 
reduce/eliminate emissions 

-  Gas-fired thermal would 
reduce current emissions 

-  Near zero emissions under 
Scenario 1 by 2024, under 
Scenario 2 by 2025, and under 
Scenario 3 by 2031 

-  Scenario 4 is the only scenario 
that results in emissions in all 
modeled years 
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Receptor topics 
Scenario 
ranking 

By generation resource By scenario 

-  !ƭƭ ǎŎŜƴŀǊƛƻǎ ƳŜŜǘ DŜƻǊƎƛŀΩǎ b5t 
commitments, with Scenario 1 
most effective 

Surface and 
groundwater 
 

4,2,3,1 -  Hydropower would affect 
hydrologic regime in 
currently unaffected waters 

-  Thermal and solar would 
use water, but in relatively 
small amounts 

-  Solar and especially wind 
would reduce overall 
impacts  

-  Scenario 1 relies most on 
hydropower, thus would have 
most adverse effect. Removal of 
reservoir HPPs in Scenario 2 and 
small HPPs in Scenario 3 would 
each reduce adverse impacts. 

-  Scenario 4 has the lowest level of 
hydropower 

Landscape and 
biodiversity 
 

4,1,2,3 - Wind would have largest 
adverse impact on landscape, 
followed by solar, reservoir 
hydropower, ROR hydro, and 
thermal 

- Wind could have adverse 
impact on biodiversity (birds) 
but could be largely avoided 

- Hydro would have major 
adverse impact on aquatic 
biodiversity, could be only 
partly avoided 

- Solar and thermal would have 
lower impacts 

- Reservoir hydro and solar 
would use the most land 
(assuming most land at wind 
farms would remain in 
current use), thus converting 
the most habitat, thermal 
and ROR hydro would use the 
least 

- Overall, thermal would have 
the least impact 

-  Scenario 1 would have the most 
new plants, thus would have 
most adverse impacts from 
construction, followed by 
Scenario 2 and then Scenario 3 

-  Scenarios 2 and 3 have maximum 
wind, thus largest potential 
impact on landscape and on birds 
& bats 

-  Scenario 1 has maximum hydro, 
thus the largest impact on 
aquatic habitat & biodiversity 

-  Scenario 3 has maximum solar, 
thus the largest impact on 
terrestrial habitat, Scenario 4 
would have the least 

Community and 
socioeconomics 
 

1,2,3,4 - Construction and operational 
impacts on communities--
adverse and positiveτwould 
be roughly similar for all 
project types 

- More people displaced (more 
land required) for large hydro 
and solar, less for small 
hydro, thermal, and wind 

- Hydro and thermal result in 
least increase in end-user 
cost of electricity, with solar 
and wind somewhat higher 

- Balanced mix of renewables 
would provide maximum 
energy security, thermal 
would reduce security 

-  Scenario 1 is the lowest cost 
scenario in all years, and Scenario 
4 is the highest cost.  

-  All scenarios meet hourly 
demand through 2040 
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Receptor topics 
Scenario 
ranking 

By generation resource By scenario 

Cultural heritage 1,2,4,3 -  Areas of concern can be 
easily avoided 

-  Relatively limited impacts 
from all resources, with 
most viewshed aesthetic 
impacts from wind (due to 
tall turbines), and thermal 
(tall stacks), solar (size), 
reservoir hydro (dams, 
reservoirs) 

-  Scenarios 1 and 4 have less wind, 
therefore less impact 

-  Scenarios 3 (closely followed by 
Scenario 2) has most wind, 
therefore most impact 

-  Scenarios 4 and 2 have least 
impact from reservoir hydro, 
Scenarios 1 and 3 have more 

-  Scenario 4 has most thermal, 
therefore most impact 

Notes: 
- Ranking lists scenarios from least adverse impact to most impact overall (or most to least positive). 
- Scenarios are ranked based on qualitative evaluation that relies primarily on generation mix in 

2040. 
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10. {9{! h.W9/¢L±9{ /hat[L!b/9 

This Chapter reviews the three energy development scenarios and corresponding energy resource 

against the SESA Objectives, as set out in Section 2.5, in order to determine what the relative 

environmental and social performance of the scenarios across all the environmental and social topics 

is likely to be, which could be positive, negative or uncertain at this stage. Although the use of 

Objectives is not a requirement of the SEA Directive, their use is a recognized good practice method 

of assessing effects on a strategic level. Consequently, this SESA has adopted this approach to assess 

the compliance of the proposed energy development scenarios against the SESA Objectives. 

SESA Objectives are closely linked to the environmental and social receptors. The relative performance 

of the scenarios against each Objective has been assessed based on the proportion or number of 

receptors for which effects from the scenarios have been predicted, whether these effects are positive 

or negative, and significant or insignificant, as identified in the discussion on likely significant effects 

in Section 9.3. 

It should be noted that the assessment of compliance against the SESA Objectives has taken into 

account the following: 

¶ The relative scale of each scenario under consideration 

¶ The mitigation measures identified in Section 9.5 will be implemented 

¶ The spatial constraints analysis in Section 8.4 will be taken into consideration for site selection 

As part of the assessment of objective compliance, consideration has been given to the four criteria 

used to identify suitable mitigation measures: 

¶ Effectiveness of the measure 

¶ Whether it is an established practice 

¶ Whether it has a short development timeframe 

¶ Whether it avoids adverse effects on environmental receptors. 

Where mitigation measures clearly meet the four suitability criteria, the text in the mitigation tables 

in Section 9.5 were colored green. 

Environmental and social effects on receptors can be positive or negative, sometimes both, and this 

has been reflected in the assessment of SESA Objective compliance. There is usually some uncertainty 

associated with strategic level assessment. Those effects which are highly uncertain, either due to the 

lack of available environmental and social data or variability of effects associated with a particular 

scenario/geographic location, have been identified. Judgment of the environmental and social 

performance of each scenario against each SESA Objective has been made as either no effect, major, 

or minor, and negative or positive, depending on the sensitivity of receptors, the numbers of receptors 

affected (cumulatively), and the significance of the effect predicted. 

The key to the assessment of compliance is shown in Table 77. A summary of the results of the 

assessment is presented in Table 78. 
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Table 77. Key to Assessment Of Compliance in Table 78 

As reflected in Table 78, it is considered that most of the likely negative significant effects of proposed 

energy developments can be avoided or reduced to acceptable levels, in particular if projects are not 

located in exclusion areas and if noted mitigation measures are not adopted and implemented. As 

noted in Section 9.3, mitigation measures generally include some combination of the following key 

considerations and steps: 

¶ Siting constraint allow avoidance as well as minimization of many effects 

¶ Design, construction, and operational practices can mitigate many or most effects and can 

avoid some 

¶ Using established practices (e.g., best management practices or good international industry 

practices) to replace lost function and value can mitigate some effects. 

For the scenarios with substantial wind, hydropower and solar PV renewable energy scenarios, there 

are a small number of SESA Objectives that could experience major negative performance, specifically 

for effects upon landscape (for wind resource development especially) and biodiversity (wind and 

hydropower), and possibly for cultural heritage (any, but especially hydro and solar). These impacts 

would be realized if projects were located in specific areas and driven by the location and size of the 

project. Therefore, siting constraints will be the most effective (and often the only) means to avoid or 

reduce the effects to acceptable levels. 

Positive performance against the SESA Objectives is expected for climate receptors (GHG emissions 

and Georgian targets for GHG reduction) due to increase in renewable energy (wind, hydro and solar 

resources) at the expense of fossil fuels. In addition, scenarios have several positive performances 

against SESA Objectives for community & socioeconomics since any of these developments could lead 

ǘƻ ƛƴŎǊŜŀǎŜŘ ŜƳǇƭƻȅƳŜƴǘ ŀǎ ǿŜƭƭ ŀǎ ƛƳǇǊƻǾƛƴƎ DŜƻǊƎƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅΦ 

At this high-level strategic stage, uncertainties remain over the performance of the scenarios in 

relation to effects upon important habitats and species, intangible cultural heritage, for example, or 

surface water resources. These uncertainties can only be resolved through detailed assessments of 

the effects of scenarios at the project level in project-specific ESIAs, although the constraints 

presented in Section 8.4 can help focus the assessments on key receptors. Recommendations on the 

scope of the project-level assessments are included in Chapter 11. 

 

 

Major negative 
performance against SESA 
Objective 

- - 

Major positive 
performance against 
SESA Objective  

ê ê 

Minor negative 
performance against SESA 
Objective 

- 

Minor positive 
performance against 
SESA Objective 

ê 

No Effects ¹ Uncertain ? 
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Table 78. Compliance of Energy Development Scenarios Against the SESA Objectives 
E

&
S

 t
o

p
ic 

SESA 
Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

C
lim

a
te

 &
 a

ir
 q

u
a

lit
y 

Contribute to 
Reduction of 
GHG emission?  

+ + + ¹ or + + + + ¹ or + + + + ¹ or + 

Only fossil fuel-fired thermal would contribute significant GHGs 

Greenhouse gas emissions largely confined 
to construction phase and can be 
minimized with mitigation measures. 
Renewables displace fossil fuel 
combustion and thus reduce GHG 
emissions.. 

Positive if 
displaces 
fossil fuel  

Greenhouse gas emissions largely confined 
to construction phase and can be minimized 
with mitigation measures. Renewables 
displace fossil fuel combustion and thus 
reduce GHG emissions. Greater reductions 
of GHGs than Scenario 1 

Positive if 
displaces 
fossil fuel 

Greenhouse gas emissions largely confined 
to construction phase and can be minimized 
with mitigation measures. Renewables 
displace fossil fuel combustion and thus 
reduce GHG emissions. Greater reductions 
of GHG than Scenarios 1 and 2.  

Positive if 
displaces 
fossil fuel 

Contribute to 
improved air 
quality?  

+ + + ҍ or ¹ + + + ҍ or ¹ + + + ҍ or ¹ 

Wind, hydro, and solar would displace fossil fuel combustion and associated pollutant emissions  

(Minor) pollutant emissions during 
construction. Significant reductions in 
pollutant emissions if renewables displace 
fossil fuel combustion, with associated 
improvements in air quality. 
More thermal and less renewables than 
Scenarios 2 and 3, thus less improved air 
quality.  

 Design mods 
and pollution 
control can 
reduce 
pollutant 
emissions, but 
not to zero.  

(Minor) pollutant emissions during 
construction. Significant reductions in 
pollutant emissions if renewables displace 
fossil fuel combustion, with associated 
improvements in air quality. Natural gas 
generation is substantially lower than 
Scenario 1, with proportionally lower 
emissions, and slightly higher than Scenario 
3, with slightly higher emissions improved 
air quality. 

Design mods 
and 
pollution 
control can 
reduce 
pollutant 
emissions, 
but not to 
zero. 

(Minor) pollutant emissions during 
construction. Significant reductions in 
pollutant emissions if renewables displace 
fossil fuel combustion, with associated 
improvements in air quality. Natural gas 
generation is substantially lower than 
Scenario 1 and slightly lower than Scenario 
2, with proportionally lower emissions and 
improved air quality. 

 Design mods 
and pollution 
control can 
reduce 
pollutant 
emissions, 
but not to 
zero. 

Comply with 

Georgian and 

WB/IFC air 

quality 

regulations? 

¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ 

All projects could comply with air quality standards during construction and operation. Only some types of thermal would require significant mitigation/control during operation. 
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E
&

S
 t

o
p

ic 
SESA 
Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

S
u
rf

a
c
e

 w
a
te

r 
a

n
d
 g

ro
u
n
d
w

a
te

r
 

Minimize/ avoid 
adverse impacts 
to surface/ 
groundwater 
resources 
(quantity, 
quality, 
availability)? 

¹ ҍ or ҍ ҍ ¹ ¹ or ҍ? ¹ ¹ or ҍ? ¹ ¹ or ҍ? ¹ ¹ or ҍ? ¹ ¹ or ҍ? 

Minor short-
term effects 
during 
construction. 
Mitigation 
prevents 
more 
significant or 
longer-
lasting 
effects. 
 
 

Moderate 
impacts 
during 
construction
. During 
operation, 
limited 
impacts on 
quality with 
mitigation, 
but 
potentially 
major 
changes in 
quantity at 
ROR 
diversion 
projects, and 
seasonal 
project flows 
at RES. 
Scenario 1 
more than 
Scenarios 2 
& 3. 
 
 
 
 
 

Minor short-
term effects 
during 
construction
. Mitigation 
can prevent 
more 
significant or 
longer-
lasting 
effects. 
 

Minor short-
term effects 
during 
construction, 
mitigation 
prevents 
more 
significant or 
longer-lasting 
effects. 
Cooling water 
withdrawals 
and discharge 
can affect 
quantity and 
quality 
(temp), but 
can avoided 
or somewhat 
mitigated 
 

Minor short-
term effects 
during 
construction
. Mitigation 
prevents 
more 
significant or 
longer-
lasting 
effects. 
 
 

Moderate 
impacts 
during 
construction. 
During 
operation, 
limited 
impacts on 
quality with 
mitigation, 
but 
potentially 
major changes 
in quantity at 
ROR diversion 
projects, and 
seasonal 
projects flows 
at RES. Less 
than Scenario 
1, slightly less 
than 3. 
(Note: no new 
RES) 

Minor short-
term effects 
during 
construction
. Mitigation 
can prevent 
more 
significant or 
longer-
lasting 
effects. 
 

Minor short-
term effects 
during 
construction, 
mitigation 
prevents 
more 
significant or 
longer-
lasting 
effects. 
Cooling 
water 
withdrawals 
and 
discharge 
can affect 
quantity and 
quality 
(temp), but 
can be 
avoided or 
somewhat 
mitigated 
 

Minor short-
term effects 
during 
construction. 
Mitigation 
prevents 
more 
significant or 
longer-lasting 
effects. 
 
 

Moderate 
impacts 
during 
construction
. During 
operation, 
limited 
impacts on 
quality with 
mitigation, 
but 
potentially 
major 
changes in 
quantity at 
ROR 
diversion 
projects, and 
seasonal 
projects 
flows at RES. 
More than 
scenarios 1 
& 2.  

Minor short-
term effects 
during 
construction
. Mitigation 
can prevent 
more 
significant or 
longer-
lasting 
effects. 
 

Minor short-
term effects 
during 
construction, 
mitigation 
prevents 
more 
significant or 
longer-
lasting 
effects. 
Cooling 
water 
withdrawals 
and 
discharge 
can affect 
quantity and 
quality 
(temp), but 
can be 
avoided or 
somewhat 
mitigated 
 

Maintain 
¹ ¹ or ҍ ¹ ¹ ¹ ¹ or ҍ ¹ ¹ ¹ ¹ or ҍ ¹ ¹ 
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E
&

S
 t

o
p

ic 
SESA 
Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

S
u
rf

a
c
e

 w
a
te

r 
a

n
d
 g

ro
u
n
d
w

a
te

r
 

ecologically-and 
economically 
viable base 
flows in 
waterways? 

Only diversion ROR (and to lesser extent RES) HPPs will reduce flows significantly, and then only between intake and powerhouse  

Projects will 
not affect 
base flows 

ROR: 
downstream 
river reach 
may have 
reduced 
flows. 
 More than 
Scenario 2, 
much more 
than 3. 

Very limited 
potential 
effects from 
withdrawal 
for panel 
cleaning  

Limited 
potential for 
change due to 
evaporative 
losses during 
cooling 

Projects will 
not affect 
base flows 

ROR: 
downstream 
river reach 
may have 
reduced 
flows. 
Less than 
Scenario 1, 
much more 
than 3 

Very limited 
potential 
effects from 
withdrawal 
for panel 
cleaning 

Limited 
potential for 
change due 
to 
evaporative 
losses during 
cooling 

Projects will 
not affect 
base flows 

ROR: 
downstream 
river reach 
may have 
reduced 
flows. 
Much less 
than 
Scenarios 1 
and 2. 

Very limited 
potential 
effects from 
withdrawal 
for panel 
cleaning 

Limited 
potential for 
change due 
to 
evaporative 
losses during 
cooling 

Minimize 
adverse effects 
upon fisheries, 
recreation, and 
commerce 
associated with 
rivers and lakes? 

¹ ҍ or + ¹ ¹ or ҍ ¹ ҍ or + ¹ ¹ or ҍ ¹ ¹ or + ¹ ¹ or ҍ 

ROR HPPs can affect fisheries, commercial, and recreational uses, RES HPPs will affect but can improve them if managed carefully. Others have limited effect. 

Projects will 
have no 
effect 

Dewatered 
river reaches 
at ROR 
projects will 
reduce 
fisheries, 
recreation, 
commerce. 
New RES 
may benefit 
fisheries, 
recreation, 
commerce. 

Projects will 
have no 
effect 

Use of 
construction 
and 
operational 
pollution 
prevention 
and 
abatement 
plans and 
other controls 
should avoid 
adverse 
effects. 

Projects will 
have no 
effect 

Dewatered 
river reaches 
at ROR 
projects will 
reduce 
fisheries, 
recreation, 
commerce. 
No new RES. 

Projects will 
have no 
effect 

Use of 
construction 
and 
operational 
pollution 
prevention 
and 
abatement 
plans and 
other 
controls 
should avoid 
adverse 
effects. 

Projects will 
have no effect 

Minor new 
ROR will 
have minor 
effect on 
fisheries, 
recreation, 
commerce. 
New RES 
(including 
pumped-
storage) may 
benefit 
fisheries, 
recreation, 
commerce. 

Projects will 
have no 
effect 

Use of 
construction 
and 
operational 
pollution 
prevention 
and 
abatement 
plans and 
other 
controls 
should avoid 
adverse 
effects. 

G
e

o
l

o
g
y
 

&
 

s
o

ils
 Minimize loss of 

use of high-
¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ 

Project footprints will remove soils from use, with RES HPPs and solar having largest footprint. Other losses can be avoided or controlled.  
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E
&

S
 t

o
p

ic 
SESA 
Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

quality arable 
soils and 
impacts of soil 
nutrient 
depletion?  

Some 
residual loss 
of bedrock 
geology and 
soil 
compaction 
during 
construction. 
Siting 
constraints 
and 
mitigation 
measures 
should 
minimize 
loss of high 
value soils 

All: Some 
residual loss 
of bedrock 
geology and 
soil 
compaction 
during 
construction
. Siting 
constraints 
and 
mitigation 
measures 
should 
minimize 
loss of high 
value soils. 
RES: loss of 
access to 
soils 
inundated by 
reservoir 
 
 
 
 
 
 
 

Some residual loss of 
bedrock geology and soil 
compaction during 
construction. Siting 
constraints and mitigation 
measures should minimize 
loss of high value soils 

Some residual loss of bedrock geology and soil compaction 
during construction. Siting constraints and mitigation 
measures should minimize loss of high value soils. (Note: 
No new RES under this Scenario). 

Some residual 
loss of 
bedrock 
geology and 
soil 
compaction 
during 
construction. 
Siting 
constraints 
and mitigation 
measures 
should 
minimize loss 
of high value 
soils 

All: Some 
residual loss 
of bedrock 
geology and 
soil 
compaction 
during 
construction
. Siting 
constraints 
and 
mitigation 
measures 
should 
minimize 
loss of high 
value soils. 
RES: loss of 
access to 
soils 
inundated by 
reservoir 

Some residual loss of 
bedrock geology and soil 
compaction during 
construction. Siting 
constraints and mitigation 
measures should minimize 
loss of high value soils 

G
e

o
lo

g
y
 a

n
d
 

so
ils

 Minimize 
adverse effects 
to land and 
infrastructure 

¹  ҍ or ¹ ¹ ¹ ¹  ҍ or ¹ ¹ ¹ ¹  ҍ or ¹ ¹ ¹ 

Projects typically avoid, but reservoirs and access roads may affect such areas and exacerbate natural conditions 

Mitigation measures can control erosion during construction 
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E
&

S
 t

o
p

ic 
SESA 
Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

from erosion 
and from 
landslides in 
high slope 
areas? 

Siting 
constraints 
will avoid 
placing 
facilities in 
debris flow/ 
mudflow/ 
landslide 
areas. 
Mitigations 
will limit 
potential in 
lower-risk 
areas. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mitigation 
through 
siting, land 
grading, & 
monitoring 
will 
minimize 
risks in 
lower-risk 
areas.  

Siting 
constraints 
will avoid 
placing 
facilities in 
debris flow/ 
mudflow/ 
landslide 
areas. 
Mitigations 
will limit 
potential in 
lower-risk 
areas. 

Siting 
constraints 
will avoid 
placing 
facilities in 
debris flow/ 
mudflow/ 
landslide 
areas. 
Mitigations 
will limit 
potential in 
lower-risk 
areas. 

Siting 
constraints 
will avoid 
placing 
facilities in 
debris flow/ 
mudflow/ 
landslide 
areas. 
Mitigations 
will limit 
potential in 
lower-risk 
areas. 

Mitigation 
through siting, 
land grading, 
& monitoring 
will minimize 
risks in lower-
risk areas. 

Siting 
constraints 
will avoid 
placing 
facilities in 
debris flow/ 
mudflow/ 
landslide 
areas. 
Mitigations 
will limit 
potential in 
lower-risk 
areas. 

Siting 
constraints 
will avoid 
placing 
facilities in 
debris flow/ 
mudflow/ 
landslide 
areas. 
Mitigations 
will limit 
potential in 
lower-risk 
areas. 

Siting 
constraints 
will avoid 
placing 
facilities in 
debris flow/ 
mudflow/ 
landslide 
areas. 
Mitigations 
will limit 
potential in 
lower-risk 
areas. 

Mitigation 
through 
siting, land 
grading, & 
monitoring 
will minimize 
risks in 
lower-risk 
areas. 

Siting 
constraints 
will avoid 
placing 
facilities in 
debris flow/ 
mudflow/ 
landslide 
areas. 
Mitigations 
will limit 
potential in 
lower-risk 
areas. 

Siting 
constraints 
will avoid 
placing 
facilities in 
debris flow/ 
mudflow/ 
landslide 
areas. 
Mitigations 
will limit 
potential in 
lower-risk 
areas. 

G e o l o g y
 

a n d
 s o il s Minimize the 

¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ or ҍ 
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S
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o
p

ic 
SESA 
Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

risk of potential 
mobilization of 
anthropogenic 
contaminants 
during 

construction? 

Pollution prevention and 
control measures and 
waste management should 
avoid contamination. 

Pollution 
prevention 
and control 
measures 
and waste 
managemen
t should 
prevent 
contaminati
on, although 
application 
of cleaning 
chemicals 
during 
operation 
could cause 
some 
contaminati
on. 
 
 
 
 
 
 
 
 
 
 
 
 

Pollution 
prevention 
and control 
measures and 
waste 
management 
should 
prevent 
contamination  

Pollution prevention and 
control measures and waste 
management should avoid 
contamination. 

Pollution 
prevention 
and control 
measures 
and waste 
managemen
t should 
prevent 
contaminati
on, although 
application 
of cleaning 
chemicals 
during 
operation 
could cause 
some 
contaminati
on.  

Pollution 
prevention 
and control 
measures 
and waste 
managemen
t should 
prevent 
contaminati
on.  

Pollution prevention and 
control measures and waste 
management should avoid 
contamination. 

Pollution 
prevention 
and control 
measures 
and waste 
managemen
t should 
prevent 
contaminati
on, although 
application 
of cleaning 
chemicals 
during 
operation 
could cause 
some 
contaminati
on.  

Pollution 
prevention 
and control 
measures 
and waste 
management 
should 
prevent 
contaminatio
n.  

L a n d s c a p e
 

&
 

B i o d iv e rs it y ҍ ҍ ҍ ҍ ҍ ҍ ҍ r ҍ ҍ ҍ ҍ ҍ ҍ ҍ ҍ 
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ic 
SESA 
Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

Minimize the 
risk of potential 
effects on 
landscape 
character and 
visual amenity 
of the Georgian 
landscape? 

Wind turbines would have greatest potential for landscape effects, others would be more site-specific and controllable 

Primary 
mitigation 
for tall 
turbines is 
siting to 
avoid 
populated 
areas and 
protected 
areas. 
Otherwise, 
potentially 
significant 
changes to 
viewsheds in 
some areas. 
Some 
persons 
value the 
sight of 
turbines. 
Less impact 
than 
scenarios 2 
and 3 

Large 
projects and 
RES HPPs 
will intrude 
on 
viewsheds. 
Siting 
constraints 
and 
mitigation 
measures 
should 
reduce 
significant 
effects on 
landscape & 
visually 
aesthetic 
areas 
Some 
persons 
value 
waterscape 
view. More 
impacts than 
Scenario 2. 
 
 
 
  

Primary 
mitigation 
will be siting 
constraint 
and 
landscaping 
on 
perimeter. 
Low-lying 
panels will 
not be 
visible at 
distance 
unless at 
higher 
elevation 
than 
viewpoints. 
Less impact 
than 
scenarios 2 
and 3. 

Primary 
mitigation will 
be siting 
constraints 
and 
landscaping. 
Some residual 
effects 
possible. 
Impacts 
slightly higher 
than Scenario 
2, lower than 
Scenario 3.  

Primary 
mitigation 
for tall 
turbines is 
siting to 
avoid 
populated 
areas and 
protected 
areas. 
Otherwise, 
potentially 
significant 
changes to 
viewsheds in 
some areas. 
Some 
persons 
value the 
sight of 
turbines. 
More impact 
than 
scenarios 1, 
similar to 
Scenario 3.  

Large projects 
will intrude on 
viewsheds (no 
new RES, 
however). 
Siting 
constraints 
and mitigation 
measures 
should reduce 
significant 
effects on 
landscape & 
visually 
aesthetic 
areas 
Lower impacts 
than scenarios 
1 and 3.  

Primary 
mitigation 
will be siting 
constraint 
and 
landscaping 
on 
perimeter. 
Low-lying 
panels will 
not be 
visible at 
distance 
unless at 
higher 
elevation 
than 
viewpoints. 
Higher 
impact than 
scenario1, 
lower than 
Scenario 3 

Primary 
mitigation 
will be siting 
constraints 
and 
landscaping. 
Some 
residual 
effects 
possible. 
Impacts 
slightly 
lower than 
Scenario 1, 
lower than 
Scenario 3.  

Primary 
mitigation for 
tall turbines is 
siting to avoid 
populated 
areas and 
protected 
areas. 
Otherwise, 
potentially 
significant 
changes to 
viewsheds in 
some areas. 
Some persons 
value the sight 
of turbines. 
More impact 
than Scenario 
1, about same 
as Scenario 2. 

Large 
projects and 
RES HPPs 
will intrude 
on 
viewsheds. 
Siting 
constraints 
and 
mitigation 
measures 
should 
reduce 
significant 
effects on 
landscape & 
visually 
aesthetic 
areas 
Some 
persons 
value 
waterscape 
view. More 
impacts than 
Scenario 2, 
less than 
Scenario 1  

Primary 
mitigation 
will be siting 
constraint 
and 
landscaping 
on 
perimeter. 
Low-lying 
panels will 
not be 
visible at 
distance 
unless at 
higher 
elevation 
than 
viewpoints. 
More impact 
than 
scenarios 1 
and 2. 

Primary 
mitigation 
will be siting 
constraints 
and 
landscaping. 
Some 
residual 
effects 
possible. 
Impacts 
similar to 
scenarios 1 
and 2  

L a n d s c a p e
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Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

Minimize 
adverse impacts 
to wildlife, 
protected 
species, and 
their habitats? 

Location, size of footprint, and workforce would be the most important factors in the potential effects on habitat and species of concern. Wind (birds and bats) and hydro (aquatic 
species and habitat) and solar (terrestrial habitat) would have greatest potential for effects. 

Construction: siting constraints needed to avoid impacts on species and habitats of conservation concern. Worksite and worker controls needed to limit impacts in all areas, 
especially near sensitive/ protected areas. 

Siting 
constraints 
necessary to 
limit impacts 
on migratory 
birds and 
bats, some 
residual 
impact 
possible for 
residents. 
Monitoring 
and adaptive 
managemen
t can reduce 
impacts. 
Offsets 
needed for 
impacts on 
protected 
species. 
 

Mitigation 
cannot avoid 
all effects on 
aquatic 
habitats and 
species. Fish 
ladders, 
minimum 
flows (ROR), 
stocking of 
native fish 
(RES), and 
other 
mitigations 
can 
minimize 
impacts to 
aquatic 
species. 
Offsets 
needed for 
impacts on 
protected 
species. 
 
 

Siting 
constraints 
and 
mitigation 
measures 
(lighting 
controls, 
worker 
controls) can 
minimize 
impacts to 
wildlife and 
habitats. 
Some loss of 
terrestrial 
habitat 
unavoidable. 
Offsets 
needed for 
impacts on 
protected 
species.  

Siting 
constraints 
and mitigation 
measures can 
minimize 
impacts to 
wildlife and 
habitats. 
Minor loss of 
terrestrial 
habitat is 
unavoidable.  

Siting 
constraints 
necessary to 
limit impacts 
on migratory 
birds and 
bats, some 
residual 
impact 
possible for 
residents. 
Monitoring 
and adaptive 
managemen
t can reduce 
impacts. 
Offsets 
needed for 
impacts on 
protected 
species. 

Mitigation 
cannot avoid 
all effects on 
aquatic 
habitats and 
species. Fish 
ladders, 
minimum 
flows, and 
other 
mitigations 
can minimize 
impacts to 
aquatic 
species. 
Offsets 
needed for 
impacts on 
protected 
species. 

Siting 
constraints 
and 
mitigation 
measures 
(lighting 
controls, 
worker 
controls) can 
minimize 
impacts to 
wildlife and 
habitats. 
Some loss of 
terrestrial 
habitat 
unavoidable. 
Offsets 
needed for 
impacts on 
protected 
species.  

Siting 
constraints 
and 
mitigation 
measures 
can minimize 
impacts to 
wildlife and 
habitats. 
Minor loss of 
terrestrial 
habitat is 
unavoidable. 

Siting 
constraints 
necessary to 
limit impacts 
on migratory 
birds and 
bats, some 
residual 
impact 
possible for 
residents. 
Monitoring 
and adaptive 
management 
can reduce 
impacts. 
Offsets 
needed for 
impacts on 
protected 
species. 
 

Mitigation 
cannot avoid 
all effects on 
aquatic 
habitats and 
species. Fish 
ladders, 
minimum 
flows (ROR), 
stocking of 
native fish 
(RES), and 
other 
mitigations 
can 
minimize 
impacts to 
aquatic 
species. 
Offsets 
needed for 
impacts on 
protected 
species. 

Siting 
constraints 
and 
mitigation 
measures 
(lighting 
controls, 
worker 
controls) can 
minimize 
impacts to 
wildlife and 
habitats. 
Some loss of 
terrestrial 
habitat is 
unavoidable. 
Offsets 
needed for 
impacts on 
protected 
species.  

Siting 
constraints 
and 
mitigation 
measures 
can minimize 
impacts to 
wildlife and 
habitats. 
Minor loss of 
terrestrial 
habitat is 
unavoidable. 
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Favorable wind conditions often on migration pathways, hydros may be in or near (remote) protected or other sensitive areas 
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Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

designated 
natural 
conservation sites 
(e.g., Natural 
parks, reserves, 
Ramsar sites, 
IBAs)?  

Construction: siting constraints can avoid protected and sensitive areas. Worksite and worker controls needed to limit impacts in all areas. 

Siting 
constraints 
can avoid 
protected 
and sensitive 
areas. 
Migratory 
routes are 
typically in 
high wind 
areas --
monitoring 
throughout 
project life 
and adaptive 
managemen
t are 
necessary to 
limit 
impacts. 3.  

Siting 
constraints 
may avoid 
protected 
and sensitive 
areas. 
Offsetting is 
needed if 
areas cannot 
be avoided 
or there are 
residual 
impacts.  

Siting constraints and 
mitigation measures should 
avoid impact on protected 
and sensitive areas. 

Siting 
constraints 
can avoid 
protected 
and sensitive 
areas. 
Migratory 
routes are 
typically in 
high wind 
areas, so 
monitoring 
from 
preconstruct
ion through 
operations 
and adaptive 
managemen
t are 
necessary to 
limit 
impacts. 
 
 
 
 
 
 

Siting 
constraints 
may avoid 
protected and 
sensitive 
areas. 
Offsetting is 
needed if 
areas cannot 
be avoided or 
there are 
residual 
impacts.  

Siting constraints and 
mitigation measures should 
avoid impact on protected 
and sensitive areas. 

Siting 
constraints 
can avoid 
protected and 
sensitive 
areas. 
Migratory 
routes are 
typically in 
high wind 
areas, so 
monitoring 
from 
preconstructio
n through 
operations 
and adaptive 
management 
are necessary 
to limit 
impacts. 

Siting 
constraints 
may avoid 
protected 
and sensitive 
areas. 
Offsetting is 
needed if 
areas cannot 
be avoided 
or there are 
residual 
impacts.  

Siting constraints and 
mitigation measures should 
avoid impact on protected 
and sensitive areas. 

C o m m u n i t y
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Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

Avoid or 
minimize 
involuntary 
economic 
and/or physical 
displacement? 

Careful siting of projects can avoid or minimize 
displacement. If impacts cannot be avoided, careful 
planning is needed to offset impacts. Impacts most likely 
for RES HPPs and solar, which occupy the largest areas.  

Careful siting of projects can avoid or minimize 
displacement. If impacts cannot be avoided, careful 
planning is needed to offset impacts. Impacts most likely 
for solar, which occupies the largest area (no new RES 
under this scenario). 

Careful siting of projects can avoid or minimize 
displacement. If impacts cannot be avoided, careful 
planning is needed to offset impacts. Impacts most likely 
for RES HPPs and solar, which occupy the largest areas.  

Minimize 
impacts to 
important areas 
for hunting, 
fishing, tourism, 
and recreation?  

¹ or + ¹ or + + or ҍ ¹ or + ¹ or + ¹ or + + ƻǊ ҍ ¹ or + ¹ or + ¹ or + + ƻǊ ҍ ¹ or + 

Limited 
impacts. 
Possibly 
improved 
eco-tourism 
potential. 

ROR can 
adversely 
affect 
fishing, RES 
can improve 
fishing, 
tourism, and 
recreation. 
 

Limited 
impacts 

Limited 
impacts  

Limited 
impacts. 
Possibly 
improved 
eco-tourism 
potential. 

ROR can 
adversely 
affect fishing. 
No new RES, 
but 
management 
of existing RES 
could improve 
fishing, 
tourism, and 
recreation. 
 
 
 
 
 
 
 
 
 
 
 
 

Limited 
impacts.  

Limited 
impacts.  

Limited 
impacts. 
Possibly 
improved eco-
tourism 
potential. 

ROR can 
adversely 
affect 
fishing, RES 
can improve 
fishing, 
tourism, and 
recreation.  

Limited 
impacts.  

Limited 
impacts.  

C o m m u n it y &
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Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

Minimize 
impacts to 
human health & 
welfare from 
noise, vibrations, 
odor, lighting, or 
sanitation? 

Construction: noise and other impacts, including from worker influx, can generally be avoided or reduced to acceptable levels. 

Siting away 
from 
residences & 
workplaces 
can avoid 
noise & 
other 
impacts and 
EMF effects 
(from t-lines)  

Limited 
impacts. 
Siting t-lines 
away from 
residences & 
workplaces 
can avoid 
EMF effects 

Mitigation 
can reduce 
lighting 
impacts. 
Siting t-lines 
away from 
residences & 
workplaces 
can avoid 
EMF effects 

Limited 
impacts. Siting 
t-lines away 
from 
residences & 
workplaces 
can avoid EMF 
effects  

Siting away 
from 
residences & 
workplaces 
can avoid 
noise & 
other 
impacts and 
EMF effects 
from t-lines)  

Limited 
impacts. Siting 
t-lines away 
from 
residences & 
workplaces 
can avoid EMF 
effects 

Mitigation 
can reduce 
lighting 
impacts. 
Siting t-lines 
away from 
residences & 
workplaces 
can avoid 
EMF effects 

Limited 
impacts. 
Siting t-lines 
away from 
residences & 
workplaces 
can avoid 
EMF effects  

Siting away 
from 
residences & 
workplaces 
can avoid 
noise & other 
impacts and 
EMF effects 
(from t-lines)  

Limited 
impacts. 
Siting t-lines 
away from 
residences & 
workplaces 
can avoid 
EMF effects 

Mitigation 
can reduce 
lighting 
impacts. 
Siting t-lines 
away from 
residences & 
workplaces 
can avoid 
EMF effects 

Limited 
impacts. 
Siting t-lines 
away from 
residences & 
workplaces 
can avoid 
EMF effects  

Have potential 
to contribute 
toward direct or 
indirect 
employment & 
higher living 
standards?  

+ + + + + + + + + + + + 

Increased local employment opportunities, especially during construction but also operation. CSR programs can increase local skills and employability. Improve electricity supply can 
generate economic growth and higher standards of living, reduce reliance on imports. 
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Minimize 
adverse effects 
upon existing 

ҍ or ҍ ҍ ҍ ҍ ҍ ҍ ҍ or ҍ ҍ ҍ ҍ ҍ ҍ ҍ or ҍ ҍ ҍ ҍ ҍ ҍ 
Location and size of footprint would determine potential effects. Solar and RES HPPs would require larger areas. Transmission lines can affect land use but siting can prevent or 

reduce effects.  
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Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

land uses such 
as agriculture, 
viniculture and 
forestry? 

Limited 
effect since 
nonresidenti
al uses can 
continue 
except at 
turbines and 
roads  

ROR can 
reduce flows 
for 
irrigation, 
RES can 
improve 
irrigation 
potential. 
Reservoirs 
remove land 
from 
productive 
use.  

Land 
removed 
from 
productive 
use, siting 
can avoid or 
limit effects 

Small areas 
removed from 
productive 
use 

Limited 
effect since 
nonresidenti
al uses can 
continue 
except at 
turbines and 
roads 

ROR can 
reduce flows 
for irrigation 
(No new 
reservoirs)  

Land 
removed 
from 
productive 
use, siting 
can avoid or 
limit effects 

Small areas 
removed 
from 
productive 
use 

Limited effect 
since 
nonresidential 
uses can 
continue 
except at 
turbines and 
roads 

ROR can 
reduce flows 
for 
irrigation, 
RES can 
improve 
irrigation 
potential. 
Reservoirs 
remove land 
from 
productive 
use.  

Land 
removed 
from 
productive 
use, siting 
can avoid or 
limit effects 

Small areas 
removed 
from 
productive 
use 

Minimize 
adverse effects 
on important 
material assets 
and 
infrastructure? 

+ + + + or ҍ + + + + or ҍ + + + + or ҍ 
Limited potential for adverse impacts except during construction; mitigations can reduce impact on roads and buildings. Economic benefits from improved electricity supply and grid 
can lead to improvement in community and national assets and infrastructure. 
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Avoid impacts to 
cultural and 
archaeologically 
important areas 
and World 
Cultural 
Heritage Sites 
(e.g., UNESCO 
World Heritage 
sites, registered 
heritage sites 
etc.) 

¹ or ҍ ¹ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ ¹ or ҍ ¹ or ҍ ¹ or ҍ ¹ ¹ or ҍ ¹ or ҍ 
Siting constraints would allow avoidance or reduction of effects on known areas and sites. Size of footprint would affect likelihood of effects, with RES and solar using the most area. 
See Landscape and Biodiversity for effects on viewsheds from UNESCO and other sites 
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Objective: 
Does the 
proposed 
scenario and 
resource 
development
Χ 

SCENARIO 1 
(Max generation capacity = 9,735MW) 

SCENARIO-2 
(Max generation capacity = 10,158MW) 

SCENARIO-3 
(Max generation capacity = 11,246MW) 

Wind 
TBD projects 

Hydro 
82-190 

projects (7-
15 RES, 74-
175 ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 new 
thermal 

Wind 
TBD projects 

Hydro 
81-123 (7 RES, 
74-116 ROR0 

Solar 
TBD projects 

Thermal 
5-3 thermal 

plants, 0 
new thermal 

Wind 
TBD projects 

Hydro 
80-85 

projects (7 
10 RES, 74 

ROR) 

Solar 
TBD projects 

Thermal 
5-3 thermal 

Minimize 
adverse effects 
on intangible or 
unregistered 
cultural heritage 

¹ or? or 

ҍ 
¹ or? or 

ҍ 
¹ or? or 

ҍ 
¹ or? or ҍ ¹ or? or 

ҍ 
¹ or? or ҍ ¹ or? or 

ҍ 
¹ or? or 

ҍ 
¹ or? or ҍ ¹ or? or 

ҍ 
¹ or? or 

ҍ 
¹ or? or 

ҍ 
Hydro in remote mountains would be most likely to affect intangible cultural heritage, mitigations could reduce or avoid effects. Mitigations could reduce or avoid effects from other 
projects and areas. 
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11. Lat[9a9b¢!¢Lhb 

11.1 LƴǘǊƻŘǳŎǘƛƻƴ 

As noted in Section 0, the primary purpose of the SESA is to identify and assess the key environmental 

and social issues associated with the implementation of three specific energy development scenarios 

(Scenario-1 through Scenario-3) on a national basis. It is anticipated that the information in the SESA 

report and the underlying modeling will help MOESD in choosing the mix of energy sources in future, 

and to focus the scope of studies and mitigation at the individual project level. It can also help MEPA 

in defining required mitigations when reviewing ESIAs and issuing environmental permits. However, 

the potential impacts and mitigation measures that are ultimately assigned to a specific project will 

depend on the particular design and location, and on construction and operational methods. 

Individual energy projects, regardless of financing source, will need to consider the following: 

¶ Siting considerations (site planning), including information in Chapter 8 and site-specific ESIAs 

and cumulative assessments 

¶ Environmental and social requirements, as outlined in Chapter 5 

¶ Availability of baseline data and additional monitoring required, as summarized in Chapter 7 

and developed for individual ESIAs and cumulative assessments 

¶ Required mitigation, as outlined in Chapter 9 and tailored for individual projects in ESIAs. 

This chapter provides high-level guidance and describes the overall approach recommended to be 

taken by a project proponent. Besides Georgia legal requirements, various lenders will have 

environmental and social requirements that must be met as well. Representative standards for various 

institutions were identified in Table 27. 

11.2 {ƛǘƛƴƎ /ƻƴǎƛŘŜǊŀǘƛƻƴǎΣ tǊƻƧŜŎǘ tƭŀƴƴƛƴƎΣ ŀƴŘ aƛǘƛƎŀǘƛƻƴ 

Siting considerations for each energy resource development under the proposed scenarios are 

outlined in Section 8.4. In order to provide a high- level overview of some of the key E&S aspects and 

associated mitigation measures that are most likely to be required for different energy projects under 

the scenarios, Table 79 details a few of the primary considerations and mitigations for each energy 

resource during construction, operation, and decommissioning. 

As was discussed in Chapter 8, there will also be site-specific issues that need to be considered in siting 

and thorough planning of greenfield projects and major expansions of existing facilities. These site-

specific issues would require more detailed analysis of localized environmental and social baseline 

data than is possible for a strategic level impact assessment such as this SESA. Siting considerations 

would include technical considerations, some of which are also environmental or social 

considerations, such as, for example: 

-  Proximity to existing transmission network 

-  Local availability of resources (e.g., are other interests conflicting for the same 

resource, such as water or wood?) 

-  Availability and condition of existing infrastructure required to support the 

project 
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-  Availability and competing uses for land required for the project. 

In addition, siting would consider environmental and social sensitivities, including, for example: 

-  Proximity to residential dwellings, schools, emergency services, etc. 

-  Competition for use of water and land resources 

-  Proximity of areas protected by law or that otherwise support features of 

conservation or cultural value 

-  Current land uses, including presence and use of high value soils, agricultural 

lands, vineyards and orchards, pastures, etc. 

-  Availability of labor at various skill levels, and local sources of supplies 

-  Proximity to features of cultural importance, such as churches, areas of 

archaeological or landscape importance, etc. 

While these considerations will necessarily be the subject of project-specific ESIAs, at least preliminary 

information must also be available for initial siting decisions, including during pre-feasibility and 

feasibility studies. 



Strategic Environmental and Social Assessment 
Georgia Energy Development 

273 

 
Table 79. Primary Environmental and Social Mitigation Measures During Construction, Operation, and Decommissioning 

Energy 
Resource 

CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE 

E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s) 

All Increased soil 
erosion and 
degradation as a 
result of stripping 
and grading of 
working area for 
facilities and ancillary 
infrastructure 

ς Topsoil salvage and storage 
ς Erosion control plan 

prepared and implemented 
to include measures to 
minimize exposure of soils 
and surface water runoff 

ς Restoration program to 
include regrading, topsoil 
cover, and vegetation on all 
land not used and not 
covered with impermeable 
surface 
Compliance with Resolution 
N424 31 December, 2013 on 
ǘƘŜ άwŜƳƻǾŀƭΣ ǎǘƻǊŀƎŜΣ ǳǎŜ 
and recultivation of the 
fertile ground), 

Contamination of 
soils/water from 
spills, fuels, etc.  

Materials management 
plan, spill prevention 
and countermeasures 
plan 

Land disturbance 
to allow 
demolition and 
removal of 
infrastructure 

ς Same as 
construction 

ς Consult with 
communities if 
buildings or 
other 
infrastructure 
can be used 
(consider liability 
issues) 

Community health, 
safety, and welfare: 
ς Noise, dust, 

traffic, nuisance 
ς Overload of 

community 
services 

ς Community 
disruption due 
to worker influx/ 
behavior  

ς Local hires as much as 
possible 

ς Training to upgrade local 
skills 

ς Code of Conduct 
enforcement 

ς Noise, dust, traffic, control 
plans and monitoring 

ς Enhancements to local 
services 

ς Design and implementation 
of benefit-sharing programs 
for project-affected 
communities 

Same as 
construction 
(longer period, 
usually lower 
numbers of 
workers) 

- Local 
procurement 

- Project 
medical and 
other care 

- Same as 
construction 

 

Same as 
construction 
(typically over 
shorter period, 
fewer workers) 

Same as construction 
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Energy 
Resource 

CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE 

E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s) 

Biodiversity (loss of 
habitat and/or of 
flora and fauna) 

ς Minimize footprint during 
design and construction 

ς Biodiversity surveys prior to 
construction to establish 
baseline 

ς Schedule construction to 
avoid breeding or other 
sensitive seasons for fauna 
species of concern 

ς Micro-siting of facilities to 
avoid protected flora and 
habitats of concern 

ς Monitoring to confirm 
predicted level of impacts 

ς Tree planting and other 
efforts for habitat 
restoration 

ς Adaptive management to 
modify control measures as 
needed 

Worker flora and 
fauna collection, 
disturbance 

Code of conduct to 
prohibit hunting and 
plant collection on site 

Disturbance to 
fauna, destruction 
of fauna 

ς Minimize 
footprint of 
activities 

ς Restore with 
native species 
when complete 

OHS risks for workers ς Undertake OHS risk 
assessment of the worksite 
and update it as required 

ς Cause construction 
contractors to develop OHS 
management plans and 
ensure their consistent 
implementation 

ς Undertake regular training of 
workers on OHS, including 
daily toolbox talks  

ς Keep adequate number of 
qualified OHS specialists at 
worksite 

ς Provide relevant personal 

Same as 
construction 

Same as construction Same as 
construction 

Same as construction 
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Energy 
Resource 

CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE 

E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s) 

protective gear to workers 
and enforce its proper use 

ς Develop and apply effective 
system of encouraging / 
discouraging good /  poor 
OHS discipline among 
workers  

Wind 
power 
plants 

Planning to protect 
large birds and bats 
(preparing for 
operational planning) 

ς Preconstruction bird/bat 
surveys during breeding, 
wintering, and migration 
seasons 

ς Turbine siting to minimize 
risks to breeding birds, 
migrants, and protected 
flora 

ς Schedule timing of 
construction to avoid 
breeding season as needed 
to protect species of concern 

ς Development of detailed 
operations plans  

Death or injury of 
large birds and bats 
from collisions with 
turbines or 
transmission lines 

ς Monitoring surveys, 
including carcass 
surveys, for at least 
first few years to 
confirm previous 
monitoring and 
plans, longer as 
needed 

ς Adaptive 
management as 
needed to modify 
operating scheme to 
minimize risk during 
sensitive time-
periods (e.g., certain 
times of day during 
migration seasons or 
local breeding 
season) 

ς Consideration of 
impacts of multiple 
projects on 
migrating and 
resident birds and 
bats 

Removal of 
turbines, 
lubricants, and 
ancillary infra-
structures to 
avoid 
environmental 
contamination 
and community 
health & safety 
risks 

Recycle or reuse as 
much of the material 
as possible. Dispose 
of lubricants and all 
chemicals in 
accordance with 
Georgian and 
international 
standards 
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Energy 
Resource 

CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE 

E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s) 

Visual impact of 
turbine towers 
upon the landscape 

Avoid siting of wind 
turbines in visually 
sensitive landscapes 
(such as protected 
areas) and use natural 
and artificial screening 
where possible ς such 
as tree-lines and 
natural gullies ς for 
ancillary infrastructure 
where possible. Bury 
inter-turbine 
transmission lines 

Complete or (more 
likely) partial loss of 
land or land use for 
existing owners/ 
users 

ς Minimize land-take 
by careful design 
of roads and lines, 
reduce foundation 
size 

ς Turbine siting to 
avoid residences 

ς Allow farmers and 
others to use land 
not occupied by 
turbines and roads 

ς Livelihood 
restoration 
procedures to 
ensure no 
reduction in living 
standard, 
replacement of 
land where 
possible 
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Energy 
Resource 

CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE 

E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s) 

Hydropo
wer 
projects 

Water pollution from 
work in or near 
streams (sediment, 
erosion, spills and 
leaks, concrete 
works) during 
construction, 
interruption of fish 
migration, change of 
aquatic habitat 

ς Materials management plan 
and spill prevention to 
restrict use of materials near 
water and require cleanup 

ς Staging construction to 
lessen impacts during 
migration seasons 

Interruption of fish 
passage 

ς Multiyear surveys 
to identify fish and 
aquatic resources 

ς Fish ladder or 
other means of 
allowing upstream 
and downstream 
movement of key 
species 

ς Consideration of 
impacts of multiple 
projects on rivers 

Same as 
construction 

Same as construction 

Reduction in flows 
between intake and 
powerhouse (ROR) 

ς Minimum flows 
based on 
fish/habitat and 
human needs 
rather than 
standard 
percentage 

ς Seasonal flow rates 
rather than 
constant 

ς Consideration of 
impacts of multiple 
projects on 
streamflow 

Change from river 
to lake habitat (RES 
HPP) 

ς Fish stocking with 
native species in 
reservoirs 

ς Habitat 
enhancements as 
needed 

Sediment flushing 
disrupts 

ς Sediment flushing 
only during high-
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Energy 
Resource 

CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE 

E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s) 

downstream 
habitat 

flow periods 
ς Monitor to ensure 

no accumulation in 
dewatered river 
reach 

ς Consideration of 
impacts of multiple 
projects on 
sediment 
movement 

Solar PV 

plants  

Loss of habitat due 
to disturbance in 
large footprint 

ς Minimizer footprint 
ς Preconstruction biodiversity 

surveys to identify species 
and habitats of concern 

ς Avoidance of forest habitats 
where possible 

Reduced terrestrial 
habitat and 
biodiversity 

ς Maintain shade-
tolerant vegetation 
under panels 

Same as 
construction 

Restore original 
habitat 

Complete and 
extensive loss of 
land or land use for 
existing owners/ 
users  

ς Create low-shrub 
or grass habitats 
under panels, 
crease fauna 
passages through 
security fencing 

ς Where feasible, 
allow cultivation of 
shade-tolerant 
crops under panels 

Visual impact of 
solar photovoltaic 
development upon 
the landscape 

ς Avoid siting of 
solar photovoltaic 
development in 
visually sensitive 
landscapes (such 
as protected areas) 

ς Use screening and 
landscaping where 
possible 

ς Consult with land 
managers to verify 
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Energy 
Resource 

CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE 

E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s) 

limited effect 

Light disturbance of 
nearby 
communities 
and/or fauna 

ς Use low-intensity 
lighting 

ς Minimize outward-
facing lighting, use 
inward-facing 
wherever possible 

ς Consult with 
communities to 
verify limited 
effects 

Impacts on water 
due to erosion, spills 

Soil protection mitigations Excess water use 
for panel cleaning 

ς Use only abundant 
resources, no 
additives 

ς Consider 
mechanical panel 
cleaning 

ς Maximize water 
recycling and reuse 
(e.g., for irrigation)  

Large footprint Tree planting and/or 
other revegetation of 
site 

Fossil 

fuel 

plants 

(gas)  

No construction 
expected (no new 
plants) 

 Air pollutant 
emissions  

ς Combustion 
control 

ς Emissions control 
ς Emissions and 

ambient air 
monitoring 

Long-term 
management of 
combustion ash 

ς Design (bottom) 
ash management 
as permanent 
facility 

ς Dewatering 
before closure of 
unit 

ς Groundwater 
and stability 
monitoring at 
ash unit 
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Energy 
Resource 

CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE 

E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s) 

Use of water for 
pollution control, 
cooling 

ς Limit withdrawals 
in dry season 

ς Alternative cooling 
scheme 

ς Water treatment 
before discharge 
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12. {¦aa!w¸ !b5 w9/haa9b5!¢Lhb{ 

12.1 LƴǘǊƻŘǳŎǘƛƻƴ 

The primary objective of the SESA was to undertake a high-level review of the key environmental and 

socioeconomic aspects of three energy scenarios and the types of projects that comprise the scenarios 

in order to inform future planning for energy development in Georgia. Another objective was to lay a 

path for future project-level environmental and social appraisals (e.g., ESIAs for individual projects or 

cumulative impact assessments (CIAs) for resource development schemes) for various projects and 

schemes that are expected to be developed through 2040. 

It is anticipated that the outcomes of the SESA will help to focus the scope and provide relevant 

guidance for subsequent environmental and social reviews of renewable (and possibly conventional, 

although none are contemplated in the scenarios) energy projects within Georgia. A subsequent 

project-level E&S review in an EIA/ESIA conducted by any prospective project proponent/developer 

will be able to use the information in the SESA report to identify and adapt mitigation strategies in 

their project-specific environmental and social appraisals. 

The end users of this SESA are expected could include any or all of the following parties: 

¶ MOESD as well as local and/or regional authorities who are engaged in national and regional 

planning and policy efforts associated with energy development initiatives/programs or 

projects 

¶ MEPA and MOH for use in reviewing E&S assessments to verify that projects are located in 

acceptable areas and have identified and mitigation potential impacts 

¶ Potential developers of renewable energy generation projects and their consultants as well as 

potential investors (e.g., private developers, investors, local or international financial 

organizations, including foreign banks and investment funds) 

¶ Academic or nongovernmental organiȊŀǘƛƻƴǎ ǿƘƻ ŀǊŜ ƛƴǾƻƭǾŜŘ ƛƴ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ 

development 

¶ Any other party who has an interest in energy development and/or in environmental and 

social impact assessment for energy projects, including local residents, civil society, 

consultants, and others. 

The major outcomes, findings and recommendations of this SESA study are summarized below. 

12.2 {ǳƳƳŀǊȅ ƻŦ {9{! 9ƴŜǊƎȅ {ŎŜƴŀǊƛƻǎ 

In consultation with the World Bank, MOESD developed four scenarios for Georgia energy 

development for the period of 2020-2040. The first of the four scenarios (Scenario-1) was based on a 

scenario initially considered in 2017, which includes existing plants and plants that are understood to 

be planned for development, accounting for the Georgia-Romania interconnection project but with 

generation modeling reconfigured to meet projected seasonal and annual peaks and meet hourly 

demand given reasonable assumptions regarding future demand. Two additional scenarios were then 

developed that differ in terms of the type, capacity, and costs, both capital and operating, of new 

plants that would come online during the planning period, with emphasis on having a mix of energy 

types that can meet hourly demand through 2040. Scenario 2 eliminated certain type of hydropower 
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projects (new reservoir-type hydropower facilities and new hydropower facilities on rivers not already 

affected by previous projects) and included currently planned small and medium-sized ROR 

hydropower projects as well as new wind and solar projects (both planned and hypothetical) and some 

imports in place of the άlostέ hydropower. Scenario 3 returned the major planned reservoir 

hydropower projects, added a new pumped-storage hydropower project, eliminated all new small 

hydropower projects, and added more wind and solar capacity. Scenario 4 is based on the NECP and 

relies relatively more on thermal generation than the other scenarios. 

12.3 ²ŀȅ CƻǊǿŀǊŘΥ LƳǇƭŜƳŜƴǘŀǘƛƻƴ aŜŎƘŀƴƛǎƳ 

As noted, it is envisioned that the information in this SESA report and developed during the SESA 

process will help to focus the scope of assessments and required mitigation at the individual project 

level. However, the effects and mitigation measures that are ultimately assigned to a specific project 

will be dependent on its particular design and the specific siteΩǎ environmental conditions. 

Figure 57 shows the overall relationship between a programmatic (strategic) level of appraisal and a 

project- (site-) level environmental and social risk assessment process; and satisfying the requirements 

of Georgia legislation and, if necessary, international standards of Lenders or others. 

Figure 57. Relationship Between Strategic and Project-Level Environmental and Social Appraisal 
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12.4 /ƻƳǇŀǊƛǎƻƴ ƻŦ {ŎŜƴŀǊƛƻǎ 

Table 80 presented below repeats Table 76 and compares the relative effects on the topical receptors 

of the generation resources and of the scenarios, and then a subjective ranking of scenarios from least 

effects on environmental and social resources to most. As noted above, the fact that many projects in 

the future are purely hypothetical at this point, the ranking cannot be considered definitive, but the 

subjective ranking does suggest that Scenario 1 would provide the least impact on the environment 

and people of Georgia while providing the most benefit. Table 81 then summarizes key advantages 

and disadvantages of each power source, including in relation to the others. 

Table 80. Relative Effects of Generation Resources and Scenarios 

Receptor topics 
Scenario 
ranking 

By generation resource By scenario 

Air quality 1,2,3,4 -  All renewables would 
reduce/eliminate emissions 

-  Gas-fired thermal would 
reduce current emissions 

- Near zero emissions under Scenario 
1 by 2024, under Scenario 2 by 
2025, and under Scenario 3 by 
2031 

- Scenario 4 is the only scenario that 
results in emissions in all modeled 
years 

- All scenarios ƳŜŜǘ DŜƻǊƎƛŀΩǎ b5t 
commitments, with Scenario 1 
most effective 

Surface and 
groundwater 
 

4,2,3,1 -  Hydropower would affect 
hydrologic regime in 
currently unaffected waters 

-  Thermal and solar would 
use water, but in relatively 
small amounts 

-  Solar and especially wind 
would reduce overall 
impacts  

- Scenario 1 relies most on 
hydropower, thus would have most 
adverse effect. Removal of 
reservoir HPPs in Scenario 2 and 
small HPPs in Scenario 3 would 
each reduce adverse impacts. 

- Scenario 4 has the lowest level of 
hydropower 

Landscape and 
biodiversity 
 

4,1,2,3 - Wind would have largest 
adverse impact on landscape, 
followed by solar, reservoir 
hydropower, ROR hydro, and 
thermal 

- Wind could have adverse 
impact on biodiversity (birds) 
but could be largely avoided 

- Hydro would have major 
adverse impact on aquatic 
biodiversity, could be only 
partly avoided 

- Solar and thermal would have 
lower impacts 

- Reservoir hydro and solar 
would use the most land 
(assuming most land at wind 
farms would remain in 
current use), thus converting 
the most habitat, thermal 

- Scenario 1 would have the most 
new plants, thus would have most 
adverse impacts from construction, 
followed by Scenario 2 and then 
Scenario 3 

- Scenarios 2 and 3 have maximum 
wind, thus largest potential impact 
on landscape and on birds & bats 

- Scenario 1 has maximum hydro, 
thus the largest impact on aquatic 
habitat & biodiversity 

- Scenario 3 has maximum solar, 
thus the largest impact on 
terrestrial habitat, Scenarios 4 and 
1 would have the least 
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Receptor topics 
Scenario 
ranking 

By generation resource By scenario 

and ROR hydro would use the 
least 

- Overall, thermal would have 
the least impact 

Community and 
socioeconomics 
 

1,2,3,4 - Construction and operational 
impacts on communities--
adverse and positiveτwould 
be roughly similar for all 
project types 

- More people displaced (more 
land required) for large hydro 
and solar, less for small 
hydro, thermal, and wind 

- Hydro and thermal result in 
least increase in end-user 
cost of electricity, with solar 
and wind somewhat higher 

- Balanced mix of renewables 
would provide maximum 
energy security, thermal 
would reduce security 

- Scenario 1 is the lowest cost 
scenario in all years, and Scenario 4 
is the highest cost. 

- All scenarios meet hourly demand 
through 2040 

Cultural heritage 1,2,4,3 - Areas of concern can be 
easily avoided 

- Relatively limited impacts 
from all resources, with most 
viewshed aesthetic impacts 
from wind (due to tall 
turbines), and thermal (tall 
stacks), solar (size), reservoir 
hydro (dams, reservoirs) 

- Scenarios 1 and 4 have less wind, 
therefore less impact 

- Scenarios 3 (closely followed by 
Scenario 2) has most wind, 
therefore most impact 

- Scenarios 4 and 2 have least impact 
from reservoir hydro, Scenarios 1 
and 3 have more 

- Scenario 4 has most thermal, 
therefore most impact 

Notes: 
- Ranking lists scenarios from least adverse impact to most impact overall (or most to least positive). 
- Scenarios are ranked based on qualitative evaluation that relies primarily on generation mix in 

2040. 

 

Table 81. Environmental and Social Advantages and Disadvantages of Energy Sources 

Energy 

Resource 
Advantages Disadvantages 

Hydropower -  Abundant renewable energy resource 
across much of Georgia 

-  Continued scale-up would contribute to 
ŦǳǊǘƘŜǊ ƛƴŎǊŜŀǎŜ ƛƴ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ 
security by reducing the reliance on 
electricity and natural gas imports 

-  No GHG emissions: scale-up would 
ŎƻƴǘǊƛōǳǘŜ ǘƻ ŀŎƘƛŜǾŜƳŜƴǘ ƻŦ DŜƻǊƎƛŀΩǎ 
commitments under NDC to reduce GHG 
emissions by 15 percent below the BAU 

-  Dams and weirs interrupt fish migration 
and affect the quality of aquatic habitat 
in river channels. This affects aquatic 
biodiversity in all cases 

-  Electricity generation by ROR plants is 
subject to the availability of water, 
which varies seasonally and from year to 
year. Water is lowest in winter, the time 
of highest electricity demand 

-  ROR plants that divert water to a 
powerhouse at some distance from the 
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Energy 

Resource 
Advantages Disadvantages 

Scenario for the year 2030, and expand 
seasonal electricity exports 

-  Large HPPs with reservoirs can help 
meet peak electricity demand during 
winter periods in a cost-effective 
manner and reduce the need for 
electricity imports and gas-fired thermal 
generation 

-  Large HPPs with reservoirs, can help to 
expand the wind and solar PV capacity 
by allowing flexibility in the 
management of the power system to 
overcome the intermittent nature of 
generation from wind and solar PV 

-  Reservoirs can be managed to reduce 
downstream floods from annual or less 
frequent floods 

-  Pumped-storage HPP can increase 
reliability of the network and allow 
scale-up of intermittent wind and solar 
PV capacity 

-  HPPs have long useful lives (between 50 
and 60 years) 

-  Similar operating (maintenance and 
staff) costs to other technologies  

dam reduces the flow in the river 
between the dam and the powerhouse. 
This can have an effect on aquatic and 
riparian biodiversity and on the 
availability of water for other purposes, 
such as irrigation 

-  Reservoir-type HPPs convert rivers to 
lakes that may flood large areas, 
removing them from forest or other 
productive use 

-  The conversion of land to reservoirs can 
result in economic or physical 
displacement (that is, livelihoods may be 
affected, and people may have to be 
relocated) and also affect biodiversity. 
Less potential for displacement with 
ROR projects 

-  Dam failure can cause catastrophic 
flooding 

-  HPPs are often in mountainous terrain at 
risk from geohazards such as landslides 

-  HPPs, especially large HPPs, are often in 
rural areas, requiring new transmission 
lines that can extend for long distances 
and have major impacts 

-  Multiple HPPs in a river basin can cause 
cumulative effects on aquatic 
biodiversity 

-  Small hydropower has higher capital 
costs than large hydropower per MW, 
meaning it would be more expensive to 
build multiple SHPPs than one large 
hydroelectric station with the same 
capacity 

Wind -  Renewable energy resource in parts of 
Georgia 

-  Scale-up would contribute to further 
increase of DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ōȅ 
reducing the reliance on electricity and 
gas imports 

-  Scale-up would contribute to 
ŀŎƘƛŜǾŜƳŜƴǘ ƻŦ DŜƻǊƎƛŀΩǎ ŎƻƳƳƛǘƳŜƴǘǎ 
NDC to reduce GHG emissions by 15 
percent% below the Business- as- Usual 
Scenario for the year 2030  

-  Scale-up would contribute to expansion 
of electricity exports 

-  Wind farms can cover hundreds of 
hectares, but infrastructure occupies 
only relatively small amounts of the total 
area. Infrastructure can generally be 
located so as to avoid physical 
displacement of residents 

-  Energy generation is subject to the 
availability and constancy of wind, which 
can vary from hour to hour, day to day, 
seasonally, and from year to year. Thus, 
alternative energy sources are necessary 
to cover periods of high demand when 
wind is not available for generation 

-  Large land areas needed may cause 
economic displacement 

-  Rotating blades generate noise that can 
be heard for short distances and can 
present a hazard to aviation and 
interfere with electronics in some cases 

-  Turbines and blades also present a 
hazard to bats and large birds, including 
during migration 

-  Large wind farms are often in rural 
areas, so transmission lines can extend 
for long distances, increasing the impact 
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Energy 

Resource 
Advantages Disadvantages 

-  Overall costs are competitive with other 
technologies 

-  Wind farms can be 'repowered' once 
turbines reach the end of their lives, 
being replaced by more efficient 
turbines and therefore boosting capacity 
or requiring less land than before 

-  Wind turbine blades are hard to recycle 
at the end of the lives (20-25 years) 

-  Higher fixed (maintenance) cost 
compared to other technologies 

Solar 
photovoltaic 

-  Renewable energy resource in parts of 
Georgia 

-  Scale-up would contribute to further 
ƛƴŎǊŜŀǎŜ ƻŦ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ōȅ 
reducing the reliance on electricity and 
gas imports 

-  Scale-up would contribute to 
ŀŎƘƛŜǾŜƳŜƴǘ ƻŦ DŜƻǊƎƛŀΩǎ ŎƻƳƳƛǘƳŜƴǘǎ 
to reduce GHG emissions by 15 percent 
below the BAU Scenario for the year 
2030 

-  Scale-up would contribute to expansion 
of electricity exports 

-  Projects may occupy large areas but can 
generally be located so as to avoid 
physical displacement of people 

-  Lowest operating costs and competitive 
capital costs  

-  Large areas required can cause 
economic displacement 

-  Large solar projects are typically in rural 
areas, so transmission lines can extend 
for long distance 

-  Energy generation is possible only in 
daytime. Thus, there must be alternative 
energy sources (or storage technologies) 
to cover periods of high demand at night 
and when light is insufficient for 
generation 

-  Plants are typically surrounded by a 
fence and lighted at night for security 
purposes, which can disturb 
communities 

-  Some fresh water may be used to clean 
panels 

-  Although cost of electricity from solar 
energy has become competitive, it may 
not be an affordable source of firm 
energy to supply peak demand 
compared to hydropower 

Thermal (fossil 
fuels, except 
coal) 

-  Maximum flexibility: can generate 
electricity on demand, subject to some 
differences in startup/shutdown 
limitations for some fuels. Technologies 
that use reciprocal internal combustion 
engines (primarily gas but also including 
some liquid fuels) are the most flexible 

-  Relatively small areas are required, 
limiting economic and physical 
displacement 

-  Maximum flexibility in locating facilities 
-  Gas plants have low capital costs 

compared to other technologies 
-  Combined cycle gas turbines have 

competitive levelized (life cycle) costs 

-  Not a renewable resource 
-  Fuel must be purchased and imported 

since Georgia has limited resources of 
gas and other fuels, making it vulnerable 
to price fluctuations 

-  Natural gas combustion emits pollutants 
that are also greenhouse gases, 
including nitrogen oxides, carbon 
monoxide, and carbon dioxide, but only 
very small amounts of particulates and 
sulfur dioxide 

-  Higher operating costs (mostly from 
fuel) compared to other technologies 

-  Ash requires permanent management 
(minimal for gas, more for oil/diesel)  
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12.5 wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 

12.5.1 wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ aŀƴŀƎŜƳŜƴǘ ƻŦ tǊƻƧŜŎǘǎ 

Although an Environmental and Social Management System is not required by the Georgia EAC, it is 

mandated by most international institutions, including the World Bank, IFC, and EBRD. Such an ESMS 

is a methodological approach to managing the environmental and social risks and impacts throughout 

a projectΩǎ life cycle, from design through decommissioning. The ESMS is necessarily dynamic, with 

periodically adjustments as project activities change, along with their associated risks and impacts. 

A formal ESMS is strongly recommended for all energy developers and all projects as a way to ensure 

that appropriate measures are implemented to avoid, reduce, or otherwise control or offset potential 

impacts. An ESMS may include environmental and social management plans, environmental and social 

management frameworks, operational policies, operational manuals, working procedures, and other 

tools. Much of the ESMS is captured in management plans and proceduresτduring operations, 

environmental and social plans and procedures should be components of the overall operating plan 

and integrated into daily operations, not considered add-ons. At the construction and possibly 

decommissioning stages, one or more contractors may be primarily responsible for implementing the 

measures called for in the plans, and contractor performance must be overseen by the developer, who 

retains ultimate responsibility for implementation and for residual impacts. At the operations stage, 

the developer is primarily responsible, although in some cases this may be delegated to operations 

contractors; again, the ultimate responsibility would remain with the developer. 

Table 82 lists many of the management plans and programs that are typically needed to manage the 

risks and impacts of energy facilities. These plans should include project-specific adaptations of the 

mitigation measures described in Chapter 9 and prescribed by good international industry practice 

όŜΦƎΦΣ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭΣ IŜŀƭǘƘΣ ŀƴŘ {ŀŦŜǘȅ DǳƛŘŜƭƛƴŜǎύ. In many or most cases, all the 

plans will not be needed, at least not as individual plans, since various requirements may be combined 

into other plans and procedures. In all cases, plans and requirements should be structured into 

working procedures rather than considered isolated documents and requirements that are separate 

from normal activities. Each plan or procedure should identify, inter alia, the issue being addressed, 

the actions that must be taken (under various circumstances), the party responsible for 

implementation, how implementation will be monitored, and who will monitor. Monitoring 

requirements can be detailed in the individual plans or procedures or in a summary monitoring 

plan/program, or both. Not all the plans would be required for every project, but most of the issues 

arise at most projects, especially for the construction phase plans, and so must be addressed in the 

projectΩs ESMS. 

Table 82. Typical Environmental and Social Management and/or Monitoring Plans 

Plan or Procedure/Issue 
Construction 
(or Before) 

Operation 

Air quality management  P P (thermal) 

Aquatic biodiversity management  P P (hydro) 

Blasting and explosives management P  

Community health and safety management P P 

Cultural heritage management P  
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Plan or Procedure/Issue 
Construction 
(or Before) 

Operation 

Emergency prevention and response  P P 

Footprint management P  

Labor (human resources) management  P P 

Land clearing and erosion control  P  

Lighting management   P (solar PV) 

Materials and waste management  P P 

Noise and vibration management  P P 

Occupational health and safety P P 

Land acquisition, resettlement, and land acquisition  P  

Security management P P 

Sediment management  P (hydro) 

Site restoration  P  

Spill prevention and response P P 

Terrestrial biodiversity management (including birds and bats 
for wind during operation) 

P P (wind) 

Training (induction, job- and task-specific, etc.) P P 

Traffic and transport management  P P 

Water management plan (quantity and quality) P P 

 

Beyond the more routine project-specific mitigation measures identified in Section 9.5, that apply to 

each of the specific energy sources, a number of other refinements are recommended. 

¶ Hydropower ǿƛƭƭ ōŜ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ ƻŦ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ ŦǳǘǳǊŜ ǎƛƳǇƭȅ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ŀōǳƴŘŀƴǘ 

resources that are available. However, some refinements of mitigation measures should be made 

for future hydropower projects. 

-  There needs to be more in-depth understanding and analysis of the seasonal life 

cycles of potentially affected fish and aquatic ecosystems as part of the process 

of establishing environmental flows. Rather than setting such flows as a fixed 

percentage of average annual flows (or some other fixed percentage), the actual 

needs of the species and habitats of concern should be taken into account, which 

may allow for increased flows in some periods and could even allow some 

reduced flows in other periods. In addition, fish ladders or other means of 

protecting upstream and downstream movement of fish and other organisms 

should be included in every design unless they are not technically feasible (in 

which case some offsetting or compensatory measure should be required). Once 

environmental flow rates are established, they need to be monitored, ideally 

electronically and continuously, and rates should be subject to an adaptive 
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management approach wherein required flows are changed if conditions or 

impacts are determined to be different than those on which the environmental 

flow was based. Data should also be made available for public review. 

-  Sediment flushing should consider the aquatic ecosystems that will be affected 

and be designed in collaboration with aquatic experts and downstream 

communities. 

-  In all basins with multiple HPPs, there should be coordinated releases rather than 

having projects operate independently or having one or a few projects drive all 

the others. In addition, releases from reservoirs should be coordinated to ensure 

there are not wide short-term variations in short-term reservoir levels; this 

implies providing other means to account for diurnal demand. 

-  New small and medium hydropower projects should be carefully assessed 

unaffected or relatively unaffected rivers, including small tributary streams. Much 

more care needs to be taken in assessing potential impacts of other smaller HPPs, 

more than would typically be taken for relatively small projects of other kinds. 

This is because even small hydropower projects can have outsized impacts, with 

the effects reaching far downstream and upstream rather than being confined to 

the project footprint and nearby areas. Past studies of several river basins have 

shown the necessity of more comprehensive studies of both smaller and larger 

river basins need to be conducted, especially when multiple projects are planned. 

If done in accordance with international standards and Environmental Impact 

assessment studies at the multi-project and river basin levels can supplement 

project-specific studies and reduce the cost to individual developers. 

-  The Rioni River, including the Tskhenistskal River downstream of Tsageri, provides 

important habitat for a number of protected fish species. In addition, the 

upstream portion of the basin is important for terrestrial biodiversity and also is 

presents significant geohazards and risks from seismicity. Timely seasonal 

monitoring of the aquatic ecosystem should be conducted in accordance with 

international standards and the rule defined by Environmental Impact 

Assessment before any of these projects are approved for construction. This 

determines if impacts can be mitigated to an acceptable degree and also allow 

integrated implementation of mitigation measures as needed. 

-  Several rivers support or have supported anadromous fish migration from the 

Black Sea. It is recommended that no dams be constructed on these rivers 

downstream of existing dams that already block upstream migration. 

¶ Wind. Georgia also has abundant wind resources, and wind power should also be an important 

part of thŜ ŦǳǘǳǊŜ ŜƴŜǊƎȅ ǇǊƻƎǊŀƳΦ IƻǿŜǾŜǊΣ DŜƻǊƎƛŀ ŀƭǎƻ ǎǳǇǇƻǊǘǎ ǎƻƳŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ 

important migration routes for birds and bats. Thus, 

-  Multi-season and multiyear monitoring of birds and bats should be undertaken 

for all wind projects, with even longer periods needed when projects are along or 

near migration flyways, and when in or near Important Bird Aras or Special 

Protection Areas if such locations cannot be entirely avoided. For areas with high 

wind potential where multiple projects are likely to be developed, an areawide 

program of monitoring is recommended, both to better understand bird and bat 
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prevalence and behavior and to identify impacts of operating facilities in order to 

design adaptive management measures. 

-  Results of multi-seasonal preconstruction and construction monitoring should 

inform decisions regarding monitoring and operating rules during migration 

periods and other key times of the year. Such programs should continue for at 

ƭŜŀǎǘ ǘƘŜ ŦƛǊǎǘ ŦŜǿ ȅŜŀǊǎ ƻŦ ƻǇŜǊŀǘƛƻƴΣ ŀƴŘ ǇŜǊƛƻŘƛŎŀƭƭȅ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 

life. Especially for projects in or near areas migration routes or other areas of 

concern, there should be a clearly defined adaptive management program that 

allows operating rules to be adjusted to minimize the risk to birds and bats. 

-  In general, projects should not be located in areas along the Black Sea and possibly 

along other major migration pathways in order to avoid impacts on migratory 

birds, in particulŀǊ ƛƴ ŀƴŘ ƴŜŀǊ ǘƘŜ ά.ŀǘǳƳƛ ōƻǘǘƭŜƴŜŎƪέ and other identified areas 

where large numbers of migrating birds are concentrated into confined routes. 

Projects in close proximity to migration pathways should continue to monitor for 

years during operation, with adaptive management measures taken to reduce any 

impacts that are observed. 

¶ Transmission lines. The initial planning of transmission line corridors should include biodiversity 

and social experts who can enlighten the process and avoid the need for future changes in routing 

to avoid sensitive areas and populated areas. In addition, lines should incorporate best practices 

to prevent electrocution of large birds and to minimize collisions with the lines. Since the potential 

environmental and social energy projects and their associated transmission lines are often 

evaluated in separate impact assessments. There needs to be a robust cumulative impact 

assessment for both project(s) and line(s) to ensure that impacts are not considered in isolation. 

12.5.2 wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ LŘŜƴǘƛŦȅƛƴƎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ /ƻƴǎǘǊŀƛƴǘǎ ŦƻǊ tǊƻƧŜŎǘǎ 

Beyond an ESMS by developers, it would be beneficial for MOESD (and/or MEPA or other authorities) 

to develop tools for evaluating both individual projects and groups of projects, in particular those in 

areas with environmental or social constraints. It is noted that in the past some transmission lines and 

other projects have been constructed in unsuitable locations, including protected areas. 

A GIS-based system that included detailed legal and good practice constraints could be valuable for 

developers and regulators in identifying areas and specific locations where projects should be 

excluded or be subject to additional general and specific mitigation measures, and where additional 

information will be required to verify mitigations can be develop and implemented. The GIS databases 

developed for the various maps in the SESA could be refined and adapted to link locations to specific 

constraints and requirements, and to allow queries to determine whether specific locations are 

exclusion zones or if there were specific requirements that should be applied to various types of 

projects and activities. 

In general, projects that are proposed to be located in exclusion zones identified in this SESA should 

be scrutinized extremely carefully and allowed to proceed only if there are no feasible alternatives, 

and if adequate offsetting and compensatory measures are implemented to ensure there is no overall 

loss of environmental or social values. Existing projects that are in exclusion zones should be reviewed 

to determine if additional requirements are needed to protect valued resources. 
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12.5.3 hǘƘŜǊ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 

The scenarios considered in the SESA were constructed to provide variable mixes of generation 

technologies but not necessarily actual proposals for development. As noted in Chapter 4 and 

throughout the SESA, the scenarios are based in part on the current pipeline of proposed projects and 

partly on new projects to be constructed based on the principles of generation planning. The analyses 

suggests that all scenarios would rely on abundant hydropower, wind, and solar resources to various 

degree. Considering the results of the analyses, the Scenario 1 emerges as the preferred taking into 

account the factors that were analyzed. In addition, there are some other conclusions and 

recommendations that arise from the analyses in the SESA: 

¶ DŜƻǊƎƛŀΩǎ ŜƴŜǊƎȅ ǎȅǎǘŜƳ ǿƛƭƭ ƴŜŎŜǎǎŀǊƛƭȅ ƘŀǾŜ ǘƻ ōŀƭŀƴŎŜ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅΣ ŜŎƻƴƻƳƛŎǎΣ Ǝƭƻōŀƭ 

commitments (GHGs, etc.), and local/national environmental and social protection. This in 

turn will require a mix of generation resources since these goals cannot be met by any one or 

two energy resources. Therefore, Georgia should take advantage of all the energy sources that 

are available without over-relying on any particular resource and rely on fossil fuel generation 

only as needed to meet demand when renewable resources are not available. 

¶ Scenario 1 includes projects that are existing or known to be at an advanced stage of planning. 

It has somewhat less wind and solar than Scenarios 2 and 3 in most years (but surpasses 

Scenario 2 solar by 2040) and more hydropower, including many reservoir and ROR projects. 

It appears to offer more benefits to Georgia as well as fewer impacts. 

¶ Scenario 2 is also heavily reliant on hydropower, but steadily increases reliance on other 

renewables (solar and wind) by 2040. This Scenario also excludes several large reservoir HPPs 

that are in various stages of planning (Khudoni, Nenskra, Namakvhani). Eliminating them 

would remove a certain amount of flexibility that will be needed to meet demand in future, 

and this flexibility would have to be provided by fossil fuel generation or imports. Given the 

investments to date and the flexibility that reservoirs provide, it is considered neither prudent 

nor practical to abandon all three of these projects. If any of these projects may indeed be 

removed from future development, there should be more in-depth analysis of the advantages 

and disadvantages, considering not only environmental and social issues at the local level but 

also energy security and economics. If any or all are to move forward, on the other hand, there 

should be more in-depth cumulative impact assessments that consider other current and 

planned developments on the specific watersheds and basins. 

¶ Scenario 3 includes the Enguri pumped-storage project, which could provide additional 

flexibility in overcoming the variable nature of wind and solar, although at substantial 

environmental cost. The scenario also includes the large reservoir HPPs that were excluded 

from Scenario 2 and eliminates new small and medium HPPs, even those that are in planning 

stage. The exclusion of all new smaller HPPs may not be realistic, but continued overreliance 

on such small hydropower projects would adversely ŀŦŦŜŎǘ Ƴŀƴȅ ƻŦ DŜƻǊƎƛŀΩǎ ǊƛǾŜǊǎ ŀƴŘ 

streams. For that reason, reliance on small hydropower should be reduced. Scenario 3 has the 

highest percentage contribution of solar generation and a higher percentage contribution of 

wind than Scenarios 1 and 4. It is the highest in total generation among all scenarios, which 

would provide more flexibility and reduce the dependency on hydropower generation. 

¶ Scenario 4 has a relatively high reliance on thermal generation compared to other Scenarios, 

which would in turn have a higher impact on air quality because of emissions from thermal 

but avoid some of the potentially negative impacts of solar, wind, and small hydropower, 

although not enough so to make it a more attractive scenario for planning purposes. 
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¶ While Scenario 1 may be highly reliant on hydropower, Scenarios 2 and 3 may similarly 

overemphasize solar and wind by 2040, when the numbers of projects under both scenarios 

begin to approach the theoretical maxima. The degrees to which Scenarios 2 and 3 rely on 

wind and solar in 2040 may be excessive considering the amount of land that would be needed 

and the increase in the cost of electricity that would result. However, the generation capacities 

of these renewable sources should be increased over Scenario 1 so that they provide a much 

larger share of total capacity, possibly as much as hydropower by 2040. This would improve 

energy security as well as prevent unacceptable increases in end-user costs. 

¶ A number of hydropower and wind projects are located in or near areas with significant 

biodiversity values and are protected by lawτthese include national parks, other natural 

protected areas, Important Bird Areas, and Special Protection Areas. It is recommended that 

projects that that have not yet reached construction stage be subjected to further review to 

determine if there are feasible alternatives, and if so to select alternative locations. Projects 

in legally protected areas should be prohibited, and projects in other areas with important 

conservation or cultural values should be evaluated with additional studies to refine the 

evaluation of potential impacts and to identify compensatory mitigation measures and/or 

offsets that will ensure the overall biodiversity values of the affected areas are matched by 

equivalent values elsewhere. 

¶ Installing of hydropower generation facilities on rivers may have implications for the 

livelihoods of downstream communities dependent on these water bodies and ecosystem 

services provided by them. If a hydropower project is likely to negatively alter fishing, nature 

tourism, or other economic opportunities of downstream communities in the way affecting 

their livelihoods, it is advisable to develop and implement livelihood restoration plans 

ensuring that communities are not worse off or, to the extent possible, are better off as 

compared to the pre-project status.    

¶ There is already extensive hydropower development in Georgia, and this will continue under 

any likely scenario. For some rivers, there have been cumulative impact assessments, but 

these were completed before the new 2018 EAC was adopted. In addition, many rivers will 

support additional new projects. It is recommended that a cumulative assessment be 

conducted for each major river basin to identify likely impacts and minimum required 

mitigations, and that new project identify potential cumulative impacts and implement 

appropriate mitigations to minimize such impacts. 

¶ In addition, adequate operation and maintenance of the existing power plants would allow 

extending time over which these facilities continue supplying to the electricity market. 

As noted previously, the SES! ŘƻŜǎ ƴƻǘ ŀǎǎŜǎǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ƻŦ ŀ ǎƛƴƎƭŜ άǎǘǊŀǘŜƎƛŎ ŘƻŎǳƳŜƴǘέΣ 

as contemplated in the Georgia EAC. Rather, it assesses impacts of scenarios that were developed to 

be consistent with a series of energy-related policy and strategy documents that have been adopted 

by Georgia in recent years, and so is considered to meet the requirements of the EAC for a SEA. 
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Appendix AΥ ¢ŜŎƘƴƛŎŀƭ bƻǘŜǎ ƻƴ D²! оΦл 

A.1 5ŀǘŀǎŜǘǎ 

The datasets used in the GWA 3.0 were chosen from the best available global datasets for each 

required category. This means the datasets needed to be both of high quality and have high enough 

resolution so that the downscaling process would not be missing large amounts of information. 

A.2 ¢ƻǇƻƎǊŀǇƘȅ 

tǳōƭƛŎ ŘŀǘŀǎŜǘǎ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ ŜŀǊǘƘΩǎ ǘƻǇƻƎǊŀǇƘȅ ƘŀǾŜ ōŜŎƻƳŜ available at increased resolution in 

recent years. These impressive datasets make the GWA feasible. For the purpose of the GWA, the 

topography description can be split into two parts: 

¶ the description of the surface elevation; referred to here as orography, as in the WAsP 
terminology. 

¶ the description of the surface land use or class. 

A.3 hǊƻƎǊŀǇƘȅ 

The GWA 3.0 combined the NASA Shuttle Radar Topography Mission (SRTM) elevation data with the 

digital elevation model from Viewfinder Panoramas. Void-filled SRTM data was used between 60°N 

and 60°S, with a few exceptions where the void filling process introduced artifacts that were not 

present in the Viewfinder dataset. North of 60°N the Viewfinder Digital Elevation Model was used, 

allowing us to include model results for large parts of Scandinavia, Russia, and Canada. The Viewfinder 

DEM had several void regions which were filled using a cubic interpolation in the y-dimension of the 

raster. This was chosen after investigating many of the void regions and finding that they tended to 

run east-west. 

Both DEM datasets were provided as 1° by 1° tiles in the WGS 1984 coordinate system (EPSG: 4326). 

To support the Universal Transverse Mercator projection used in the modeling, the data was re-

projected to a 150m grid spacing using cubic interpolation. The interpolation was done using the 

Geospatial Data Abstraction Library tool gdalwarp. The 150m resolution was selected as it corresponds 

to the effective resolution of the SRTM data. 

A.4 [ŀƴŘ ¦ǎŜ ǘƻ wƻǳƎƘƴŜǎǎ [ŜƴƎǘƘ 

wƻǳƎƘƴŜǎǎ ƭŜƴƎǘƘ ƛƴ D²! оΦл ǿŀǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ {ǇŀŎŜ !ƎŜƴŎȅΩǎ /ƭƛƳŀǘŜ Change 

Initiative Land Cover (CCI-LC) dataset v2.0.7. This dataset was created for ESA by a large consortium, 

which included the Université Catholique de Louvain, who previously had made the GlobCover 2009 

land cover dataset that was used in GWA 1.0 and 2.0. Like GlobCover, ESA CCI-LC was created by 

converting MERIS FR (Medium Resolution Imaging Spectrometer Instrument Fine Resolution) surface 

reflectance mosaics into land cover classes as based on the United Nations Land Cover Classification 

System. The ESA CCI-LC was selected, as it is a relatively recent land cover map, with a consistent 

approach applied to all parts of the globe. It has a ten arc-second (300 m) resolution and was provided 

in the WGS 1984 coordinate system (EPSG: 4326). The data was converted to the GWA tiles using 

nearest-neighbor interpolation, while retaining a spatial resolution of 300m. 

http://www.viewfinderpanoramas.org/dem3.html
https://lpdaac.usgs.gov/products/srtmgl3v003/
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While ESA CCI-LC is a full global raster, one of the classification types is no-data. This data type was 
found mostly in areas north of 60°. To void-fill these regions the 0.5 km MODIS-based Global Land 
Cover Climatology was used. This dataset is based on 10 years of data (2001-2010) and had 17 land 
cover classes. These classes were mapped to the GlobCover classes and then used to fill any no-data 
points. 

Once the data was re-projected and the no-data points were filled, the data was converted to 
roughness length by defining a specific roughness length to each of the land use classes. For the GWA 
3.0 an update to the conversion table was made, that reduced roughness lengths for many land use 
categories. 

The GWA uses a downscaling process. We begin with large-scale wind climate data and end with 
microscale wind climate data. The large-scale wind climate data are provided by atmospheric re-
analysis data, in GWA version 3, the ERA5 dataset from the European Centre for Medium-Range 
Weather Forecasts is used for the simulation period 2008-2017. The data are located on a grid with a 
spacing of approximately 30 km. These data are used to force the WRF mesoscale model using a grid 
spacing of 3 km. We perform a generalization process on this data. The result is a set of generalized 
wind climates that have the same spacing as the mesoscale data that was used to create them. 

Next, we take this set of generalized wind climates and apply them in our (DTU Wind Energy) 
microscale modeling system over the globe (except the North and South Poles and far offshore ocean 
areas). The modeling process is made up of a WAsP calculation of local wind climates for every 250 m 
at five heights: 10 m; 50 m; 100 m; 150 m and 200 m. On a 250 m grid, there is a local wind climate 
estimate for every node. Datasets and tools for analyzing statistics based on the 250 m grid values are 
available on the GWA website.39 

A.5 DŜƴŜǊŀƭƛȊŀǘƛƻƴ 

The concept of a generalized wind climate is a key element of the wind atlas methodology developed 
at DTU Wind Energy. The European Wind Atlas explains the method fully. Since then, the 
generalization method has been used in numerical wind atlas methodologies, where mesoscale 
modeling output is generalized before being applied in microscale modeling with WAsP. In this 
chapter, we describe the generalization fundamentals and how the method used in the mesoscale 
modeling has been adapted to the re-analysis data. 

The descriptions of the topography and the land surface in the mesoscale model are, in nature, very 
distinct. The topography-induced speed-up in reality and in the microscale model are thus quite 
different from that in the mesoscale model. Furthermore, the coarser mesoscale grid misrepresents 
details of e.g. the position of the coastline. 

When coupling the mesoscale model results to the microscale model, effects that have a similar scale 
to what is simulated in the microscale model must be removed from the mesoscale results. Otherwise, 
ǿŜ ŜƴŘ ǳǇ ŘƻǳōƭŜ ŎƻǳƴǘƛƴƎΦ ²Ŝ Ŏŀƭƭ ǘƘƛǎ ǇǊƻŎŜǎǎ άƎŜƴŜǊŀƭƛȊŀǘƛƻƴέ ǿƛǘƘƛƴ ǘƘŜ ²!ǎt-thinking and wind 
atlas method developed at DTU Wind Energy. 

The wind atlas method is based on the generalization of the wind climates that are derived from 
mesoscale modeling. This generalization post-processing method has been used extensively in a 
number of wind resource assessment studies, particularly within the KAMM-WAsP method. The 
method was used for the first time with WRF model simulations in the Wind Atlas for South Africa 
project, which was developed by DTU Wind Energy. 

A.6 /ŀƭŎǳƭŀǘƛƻƴ ƻŦ [ƻŎŀƭ ²ƛƴŘ /ƭƛƳŀǘŜǎ 

In this section, the effects of high-resolution terrain and microscale modeling are described. It is in this 
modeling application that the generalized wind climates provide local wind climates for every 250 m. 

                                                           
39 https://globalwindatlas.info/about/method. 

https://globalwindatlas.info/about/method
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To run the modeling over the very large area, a system of software and servers called the GWA 
Frogfoot was developed. This method is very similar to what is used in the WAsP software. For 
example, the flow modeling for orography, roughness and roughness change is the same in the WAsP 
software. However, the GWA calculation differs in a number of ways in order to allow a very large area 
to be covered. For example, local wind climate calculations are based on more than a single 
generalized wind climate, and terrain data are input as raster maps rather than vector maps. 

A.7 hǊƻƎǊŀǇƘȅ 

The WAsP software contains flow models for orography, roughness and roughness change effects, and 
obstacle effects. The GWA does not include obstacle effects. 

Schematic diagrams illustrate the change of wind flow caused by a hill. The maximum speed-up is at 
the top of the hill, the magnitude of the speed-up and the height above surface of the maximum 
speed-up is related to the geometry of the hill. WAsP uses the BZ-model to calculate the orographic 
speed-up. The flow model uses a high-resolution, zooming, polar grid, centered on the calculation 
node. 

A.8 wƻǳƎƘƴŜǎǎ 

Surface roughness length is a property of the surface which can be used to determine the way the 
horizontal wind speed varies with height. The wind speed at a given height decreases with increasing 
surface roughness. It is very common to have a heterogeneous surface, and this complicates the 
vertical wind profile. Internal boundary layers develop, and the profile of wind speeds is influenced by 
surface roughness changes upwind. 

Moving downwind of a surface roughness change, the wind speed profile does not change at all 
heights immediately downwind. At first, only the lowest parts of the profile change, with the change 
progressively reaching higher and higher with increasing downwind distance from the roughness 
change. The impact of a roughness change can be felt many kilometers downwind. As a rule of thumb, 
at 100 m above the terrain, a surface roughness change 10-km upwind may still have an influence on 
wind speed. 

The WAsP roughness change model can account for these internal boundary layer effects due to 
inhomogeneous surface roughness. 

A.9 ¢ƘŜ IƛƎƘπǊŜǎƻƭǳǘƛƻƴ wŜǎƻǳǊŎŜ /ŀƭŎǳƭŀǘƛƻƴ {ȅǎǘŜƳ 

The calculation system used for the GWA is called Frogfoot. It has been developed in association with 
the software development company World in a Box. The motivation for the development of Frogfoot 
is to allow high-resolution WAsP-like calculations of predicted wind climates to be made over large 
areas, using a large number of generalized wind climates. This need came because of numerical wind 
atlases being carried out on a nationwide-scale generated generalized wind climates on a grid with a 
spacing of, typically, 5-km. 

As stated before, the Frogfoot system employs the same flow modeling as WAsP. Unlike the present 
WAsP, the terrain description can be input using raster maps, rather than vector maps. This is 
convenient for the GWA calculation because, typically, the global topographical data are in raster 
formats. Unlike the present WAsP, the starting point for describing the large-scale wind forcing is any 
number of geographically distributed generalized wind climates, whereas WAsP can only use one at a 
time.40 

 

 

                                                           
40 https://globalwindatlas.info/about/method. 
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Appendix BΥ ²ƛƴŘ {ǇŜŜŘ aŀǇ ƻŦ DŜƻǊƎƛŀ 

 
  Source: GWA at https://globalwindatlas.info 

 

 

 

 

 

 

 

 

https://globalwindatlas.info/en/area/Georgia?print=true
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Appendix CΥ t±h¦¢ {ƻƭŀǊ aŀǇ ƻŦ DŜƻǊƎƛŀ 

 
  Source: GSA at https://globalsolaratlas.info 

 

  

https://globalsolaratlas.info/map?c=41.343825,45.241699,8
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Appendix DΥ aŀƛƴ !ǎǎǳƳǇǘƛƻƴǎ ¦ǎŜŘ ƛƴ {!a aƻŘŜƭ ŦƻǊ 
9ǎǘƛƳŀǘƛƻƴ ƻŦ 9ƴŜǊƎȅ ¸ƛŜƭŘ ŀƴŘ /ŀǇŀŎƛǘȅ CŀŎǘƻǊǎ 

Module Characteristics at Reference Conditions  

Nominal efficiency (%) 20.55 

Maximum power (WDC) 335.2 

Maximum power voltage (VDC) 57.3  

Maximum power current (ADC) 5.8  

Open circuit voltage (VDC) 67.9  

Short circuit current (ADC) 6.2  

Physical Characteristics  

Material Mono-c-Si 

Module area (m2) 1.63 

Number of cells 96 

Inverter  

Maximum AC power (WAC) 3850  

Maximum DC power (WDC) 3964  

Power consumption during operation (WDC) 17.9  

Power consumption at night (WAC) 1.155  

Nominal AC voltage (VAC) 240  

Maximum DC voltage (VDC) 480  

Minimum MMPT DC voltage (VDC) 100  

Nominal DC voltage (VDC) 400  

Maximum MMPT DC voltage (VDC) 480  

AC Sizing  

Number of inverters 1 

DC to AC ratio 1.22 

Sizing Summary  

Nameplate DC capacity (kWDC) 4.693  

Total AC capacity (kWAC) 3.850 

Total inverter DC capacity (kWDC) 3.964 

Total number of modules 14 

Total number of strings 2 

Total module area (m2) 22.8 

Tracking and Orientation  

System Fixed 

Tilt (°) 20 

Azimuth (°) 180 

Ground coverage ratio 0.3 

Electrical Sizing Information  

Maximum DC voltage (VDC) 480  
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Minimum MMPT voltage (VDC) 100  

Maximum MMPT voltage (VDC) 480  

Losses  

DC losses (%) 4 

AC losses (%) 1 

 


