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This &ategic Environmental and Social Assessment (SE&A)een developed in accordance with

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

/I SNIFAY tflrya FyYyR tNPINFYYSA 2y {KSpraticeghite®, y Y Sy i
AyOf dzZRAY&A! KB P¥RAlI f DdzA RS (2 GKS {dNIGS3IAO 9y(/(
(Office of the Deputy Prime Minister (2005) and the Guideline on Implementation of the EU Directive
2001/42 €C, 20045 { GNT G SAAO 9YQBANRBYYSydl t maghdn Rty & Ay
Experiences and Challenges (2012g BESA Report is also intended to meet the requirements for

{9! SadGroftAakKSR Ay (KS DS2NHAIQa Hamy 9YDBANBYYS)
to conform to European Union lawhe FACand 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 ECrequires a EAwhengovernmg G I £ | dzi K2 NRAGASa RSJ¢
R20Odzy®y XS {9{! o6l a y2i RSOSt2LISR Ay NBaLkRyasS i:
a series ofkey national strategic documents, including policies, plans, and strategies. These key
strategic policies, lans and strategies are listed below (more detailed descriptions of these
documents are provided iSection5.1.40f the SESAeport).

1 (Draft) State Energy Policy Georgia (2023)

1 National Renewable Energy Action Plan (NREZ&RB2020)

1 National Energy Efficiency Action Plan (2Q020)

7 National Integrated Energy and Climate Plan of GeoNGZERP

In addition, theTenYear Network Development Plan (262030), which is described 8ection3.3.4

was considered in development of the scenarios and the SESAmportant to note that the SESA

KFa 06SSy LINBLINBR ad LINI 2F GKS O2dzyiNBE Q& 2 3SN.
more future MOESD strategic documeriimally, tiis also important to note that strategic assessment

is not a substitute for environmentaimpact assessment (EIA), environmental and social impact
assessment (ESIA), oumulative 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.

11 G{GNIGSAAO 9YDANRYYSHF il NI AABRSaa¥ByaHE GRS REFHNEHRy YSy (I f
to examine and generally forecast potential impactson the environment and human health arising from the
implementationof a strategicR 2 OdzY Sy (i d ¢

21 qaiN}FiS3IA0 R2OMYEYIS HPHPEREGFAVER @Y O A diosfivaesoimativeattd 4 SaaYSy
of an administrative body issued in accordance with the legislation of Georgia, which establishes a future development
framework for individual sectors pursuant to Chapteofithis Code and determines characteristics and/or volumes for
iKS G(GeLsa 2F I OGABAGASE LINPOARSR FT2NJoeé !yySESa L FyR LL

3 The NECP is understood to be in draft form at present, with work still in progress. Further drafts are expeaed to b
released later in 2021 or early 2022. Due to the importance of this Plan, it is summarized even prior to its formal adoption.

ES10



* Strategic Environmental and Social Assessment
Georgia Energy Development
SBA Executive Summary

A {/ht9 hC ¢19 {9f{!

The Ministry of Economy and Sustainable Development (MOESD) initiated the SESA process in 2016
to consider various scenarios of power expansion in Gedrgaansultation 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 anddhescenarios evaluated in the SESA

are based on continuedperation of existing facilities and the addition of new renewable energy
projects, including hydropower, solar PV, and wind.

Thefour scenarios were devised so they would meet projected electricity demand through 2040, with
anticipated annual growth ofolr 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 sswhadde

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 ddepment in the future will depend on the outcomes of the
environment and socioeconomic (E&Ssessments for each project, the ability to attract investment,
changes in electricity demand, the economics of certain technologies over ¢omsjstency with
network development plansgnd other factors.

Scenariel:

The first of thefour scenarios (Scenario 1) was basediom TenYear Network Development Plan of
Georgia for the period 2020030 (TYNDP).iltcludes plants that are in operation and understood to

be planned for construction, accounting for the Geof8@mania interconnection project but with
generation modeling reconfigured to meet projected seasonal and annual peaks. The composition of
Scenaio 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 yearsome of the increased capagifrom 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 2046.scenario contemplates
construction of currently planned ruaf-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 after2036.

Scenarie2:

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 rggbwer plants built on rivers withouwgxisting
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
resourcesthere 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 havrelatively 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 solaiprojects was added to the Scenario. Generation capacity abfuiver hydropower
projects was projected to increase from 1,790 MW in 2022 to 2903 MW in 2040, while reservoir
hydropower projects would remain constant ur2D40 at 1,993 MW. Wind would irease from 310
MW to 3,168 MW and solar PV from 126 MW to 1,534 MW. Unlike Scenario 1, thermal generation
under Senario 2 still operates but will decrease from 1,144 MW to 560 MW during the modeling
period.

Scenarie3:

Scenario 3 was developed in order to understand what would be required to maximize the
developmentand expansiorof renewable energy capacityparticularly wind and solar P¥ind still
enable the grid to absorb a large share of intermitted generation ftbose 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 fatonpgd plant
(PSP), which would equip thmwer 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 dispatchEus scenario accordingly includbe 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 nevofuiver hydropower projects
(maintaining capacity at 1583 MW), and instéaduding 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 4vas developedh accodance withthe National Integrated Energy and Climate Plan (NECP).
It assumes least cost expansion under more aggressive energy efficiency investimemset
projected demand, gneration capacity at rwof-river hydropower projectss projected toincresse

from 1,331 MW in 2022 to 1,565 M@lring the modeling periodeservoir hydropower is projected

to increase from P93 MW to 2,688 MWbut hydropower generation, as a percentage of total
generation is projected to decrease, from 70.3 percent in 2022 to 55.9 percent in 2040a’d wind
capacityis expected to expand substantia{golar from 25 MW to 1,293 MW and wind from 20 MW

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

by the end of the modeling period 641 MW in 2022 to 96W in 204Q. Scenario 4 has the largest
share of thermal generation in any given year, starting a Jrcent 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 showsthe percentage of generation that resulted from the model runs for 2025, 2030,
2035, and 2040As can be seen from the table, hydropower continues to dominate through 2040, but
less unde Senarios 2, 3, and 4 than under Scenario 1. Solar and wind increase with evemydiive
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. Thempoaler is not needed in Scenario 1 after
2024 (although it would still be available from the two relatively new and efficienfigas plants in
Gardabani) but is increasingly needed under Scenarasl 2. Imports contribute less to the
generation mix irScenario4 than in the other scenariowith no imports being required after 2029
because of the abundance of thermal and other generation

Table ESQ. Percentage of generation capacity in all scenarios by source, ZIIRE)

Scenario | Hydropower | SolarPV | Wind | Thermal | Imports

2025

1 86% 2.1% 10.2% 0.0% 1.7%

2 7% 2.3% 13.6% 0.0% 7.1%

3 75.%% 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% 212% 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% 305% 0.0% 0.78%

4 59.9% 1.7% 192% 13.3% 0.0%
2040

1 75.1% 8.5% 13.5% 0.0% 3.0%

2 53.%% 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.the¢Obe¢L! [ 9bix[Lwhbmophe¢{L!HCLat! /
t wWhwo/ ¢{ !'b5s {/9b! wL

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

climate and air quality, surface and groundwater, geology and soils, landscape and biodiversity,
community and socioeconomics, and cultural heritagee SESA identified technical as weE&S

spatial constraints on project siting and idergdiareas where projects should not be located and also
areas where additional studies and mitigation measures would be needed. Examples of constraints
included areas protectedr 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 higtvalue soils, populated areas, flopdone areas, forested areas, and cultural heritage
monuments. Table EQ summarizes the effects on the receptors by generation source and by
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scenaria these are effects that would be felt even with implementation of mitigation measures other
than complete avoidance.

Table ES3 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 supenor athar, especially at
the national scale.

Table EQ. Relative effects on receptors of generation resources and scenarios

Receptor topics By generation resource By scenario
Climate and air - Thermal would emit pollutantand - Nearzero emissions under Scenario
quality GHGs by 2024, under Scenario 2 by 2025,
- Gasfired thermal would reduce and under Scenario 3 by 2031.
current emissions - Scenario 4 is the only scenario that
- All renewables would results inemissions in all modeled
reduce/eliminate emissions years.

- 1ff alOSyFrNx2a YS
commitments, with Scenario 1 most

effective
Surface and - Hydropower would affect hydrologic | - Scenario Yeliesmost on
groundwater regime in currently unaffected waters| hydropower, thus would have most
- Thermal and solar would use water adverse effect. Removal of reservoir
- Solar and especially wind would HPPs irf&enario 2 and small HPPs in
reduce overall impacts Scenario 3 would each reduce

adverse impacts.
- Scenario 4 has theWest level of

hydropower
Landscape and - Wind would have largest adverse - Scenario 1 would have the most new
biodiversity impact on landscape, followed by plants, thus would have most advers
solar, reservoir hydropower, ruaf- impacts from construction, followed
river hydro, and thermal. by Senarb 2 and therScenario 3
- Wind could have adverse impacton | -  Scenarios 2 and 3 have maximum
biodiversity (birds) but could be wind, thus largest potential impact of
largelyavoided landscape and on birds & bats
- Hydro would have major adverse - Scenario 1 has maximum hydro, thu
impact on aquatic biodiversity, could the largest impact on aquatic habitat
be only partly avoided & biodiversity
- Solar and thermal would have lower | -  Scenario 3 has maximum solar, thug
impacts the largest impact on terrestrial
- Reservoir hydro and solar would use habitat -- Scenario 4 and 1 would
the most land (assuming most land a have the least
wind farms would remain in current
use), thus converting the most habita
thermal and rurof-river hydro would
use the least
- Overall, thermal would have the least
impact
Community and | - Construction and operational impactg - Scenario 1 is the lowest cost scenario
socioeconomics on communities-adverse and all years, and Scenario 4 is the highes
positivet would be roughly similar for|  cost.All scenarios meet hourly deman
all project types through 2040

- More people displaced (morend
required) for large hydro and solar,
less for small hydro, thermal, and win
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Receptor topics By generation resource By scenario

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

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

Cultural heritage

- Areas of concern can be easily avoid
except possibly biydro

- 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)

Scenarig 1 and 4haveless wind,
therefore less impact

Scenarios &closely followed by
Scenario 2has most wind, therefore
most impact

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

Scenario 4 has most thermal, therefor
most impact

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

Energy
resource

Advantages

Disadvantages

Hydropower

Abundant renewable energy resource
across much of Georgia

Continued scaleip would contribute to
FdzNJ K SNJ Ay ON@hergyS
security by reducing reliance on
electricity and natural gas imports
No GHG emissions: scalp would
O2y iNROdziS G2 | OK}
commitments undethe Nationally
Determined ContributionNDG to
reduce GHG emissions by 15 percent
below the Businesss-Usual Scenario fo
the year 2030, and expand seasonal
electricity exports

Large HPPs with reservoirs can help
meet peak electricity demand during
winter periods in a cosgffective
manner and reduce the need for
electricity imports and gafired thermal
generation

Large HPPs with reservoirs, can help tq
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 beanaged to reduce
downstream floods from annual or less
frequent floods

Pumpedstorage 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 byun-of-river
plants is subject to the availability of
water, which varies seasonally and fror
year to year. Water is lowest in winter,
the time of highest electricity demand
Runof-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

Reservoittype HPPs convert rivers to
lakes that may #od large areas,
removing them from forest or other
productive use

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

Dam failure can cause catastrophic
flooding
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Advantages Disadvantages
resource
scaleup of intermittent wind and solar HPPs are often in mountainous terrain
PV capacity risk from geohazards such as landslide
HPPs have long useful lives (between § - HPPs, especially large HPPs, are often
and 60 years) rural areas, requiring newansmission
Similaroperating (maintenance and lines that can extend for long distances
staff) costs to other technologies and have major impacts
Large Reservoir HPPs and Enguri PSP - Multiple HPPs in a river basin can caus
increase werall security of supply, cumulative effects on aquatic
flexibility, and stability of power system,  biodiversity
anddecrease dependence on fossil fue| - Small hydropower has higher capital
In case of interruption of TRRpply, costs than large hydropower per MW,
largeHPPs will cover the electricity meaning it would be morexpensive to
demand during several days build multiple SHPPs than one large
hydroelectric station with the same
capacity

Wind Renewable energy resource in parts of Energy generation is subject to the
Georgia availability and constancy of windhich
Scaleup would contribute to further can vary from hour to hour, day to day,
AYONBLIasS 2F DS2NHJ seasonally, and from year to year. Thug
reducing the reliance on electity and alternative energy sources are necessg
gas imports to cover periods of high demand when
Scaleup would contribute to wind is not available for generation
FOKAS@SYSyid 27F DS4- Largeland areas needed may cause
NDC to reduce GHG emissions by 15 economic displaceent
percent% below the Businesss Usual Rotating blades generate noise that ca
Scenario for the yea2030 be heard for short distances and can
Scaleup would contribute to expansion present a hazard to aviation and
of electricity exports interfere with electronics in some cases
Wind farms can cover hundreds of Turbines and blades also present a
hectares, but infrastructure occupies hazard to bats and large birds, includin
only relatively small amounts of the tot§  during migration
area. Infrastructure can generally be Large vind farms are often in rural
located so as to avoid physical areas, so transmission lines can extenc
displacement of residents for long distances, increasing the impa
Overall costs are competitive with othel - Wind turbine blades are hard to recycle
technologes at the end of the lives (205 year$
Wind farms can be 'repowered’' once Higher fixed (maintenance) cost
turbines reach the end of their lives, compared to other technologies
being replaced by more efficient
turbines and therefore boosting capacit
or requiring less land than before

Sobr Renewable energy resource in parts of| - Large areas required can cause physic

photovoltaic Georgia and/or economic displacement

Scaleup would contribute to further
AYONBIasS 2F DS2NEB]
reducing the reliance on electricity and
gas imports

Scaleup would contribute to
FOKAS@SYSyil 2F DS4
to reduce GHG emissions by 15 percern
below the BusinesasUsual Scenario fo

the year 2030

Large solar projects are typically in rure
areas, so transmission lines can extenc
for long distance

Energy generation igossible only in
daytime. Thus, there must be alternativi
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

- Scaleup would contribute to expansion

of electricity exports
Projects may occupy large areas but cg
generally be located so as to avoid
physical displacemerdf 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 clea
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 (fesil
fuels, except
coal)

Hexibility: can generate electricity on
demand, subject to some differences in
startup/shutdown limitations for some

fuels. Technologies that use reciprocal
internal combustion engines (primarily

Not a renewable resource

Fuel must be purchased and imported
since Georgia has limited resources of
gas and other fuels, making it vulnerab
to price fluctuationsand dependent on

gas but also including some ligdiels) the neighboring systems

are the most flexible - Natural ga& combustion emits pollutants
- Relatively small areas are required, that are also greenhouse gases,

limiting economic and physical including nitrogen oxides, carbon

displacement monoxide, and carbon dioxide, but only
- Maximum flexibility in locating facilities very small amounts of particulates and
- Gas plants have low capital costs sulfur dioxide

compared to other technologies - Higher operating costs (mostly from
- Combined cycle gas turbines have fuel) compared to other technobjies
competitive levelized (lifeycle) costs - Ash requires permanent management

(minimal for gas, more for oil/diesel)

The SESA identifiareas where each type of project should not be located unless there are no feasible
alternatives and also areas where additional mitigation may be nepedsa 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{

/oM wSO2YYSYRIGA2Ya FT2NI OYDANRYYSFeSOiIBYyR {20
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 managiegtivironmental and social risks and impacts
OKNRdZAK2dzi I LINB2SOiQa tAFS 0OeofSsz FTNRY RSaidy
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 soaiahgement 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 proceddweisg operations,
environmental and social @hs and procedures should be components of the overall operating plan
and integrated into daily operations, not considered amts. At the construction and possibly
decommissioning stages, one or more contractors may be primarily responsible for implegitati
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, althoug some cases this may be delegated to
operations contractors; again, the ultimate responsibility would remain with the developer.

Beyond the more routine projeetpecific mitigation measures (as identified in the SESA) that apply to
each of the specifienergy sources, a number of other refinements are recommended.

7 Hydropowerg Af f 06S 'y AYLRNIFYydG LINI 2F DS2NHALl QA&
abundant resources that are available. However, some refinements of mitigation measures
should be made fofuture hydropower projects.

There needs to be more-epth 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 suctvdlas 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 fows 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 compesry 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 tiomdi 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 oflaboration 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, releas from reservoirs should be coordinated to ensure
there are not wide shorterm variations in shorterm reservoir levels; this
implies providing other means to account for diurnal demand.

New small and medium hydropower projects should be limited or imitdd 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 @ien 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 assessmentsr 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 pebjgpecific 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 isnportant 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
comprehensiveumulative impact assessmeot the owerall 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 blagstream migration.

1 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
g2NI RQa Y2ad AYLERNIIFYyG YAINIXdGA2Yy NRdziSa F2NJ oA

Multi-season and mulgiear 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 lotians 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 impacif operating facilities in order to
design adaptive management measures.

Results of multseasonal preonstructionand construction monitoring should

inform decisions regarding monitoring and operating rules during migration

periods and other key timesfahe year. Such programs should continue for at

fSrad GKS FANRG FTS6 @SINA 2F 2LISNIiGA2yS |y
life. Especially for projects in or near areas migration routes or other areas of

concern, there should be a clearly definadaptive management program ah

allows operating rules to badjusted to minimize the risto 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 daenaximmaly

reduce the impacts on migratory birls Ay LJ NI A OdzZf  NJ Ay FyR yS
0200t SyS0O1¢ YR 20KSNIARSYGAFASR I NBFa 6K
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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1 Transmission lineslt is recommended thathe initial planning of transmission line
corridors should includaiodiversity 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 assessment#n some cases inight be necessaryo conductcumulative impact
assessmenfor both project(s) and line(s) to ensure that impacts are not considered in
isolation.

/o WSO2YYSYRIGA2Y A F2NJ LRSYGAFEeAyd 9YyOBANRYYS

Beyond an ESMS by developers, it would be beneficial for MOESD (ariePdx M 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 &en constructed in unsuitable locations, including protected areas.

A GlShased system that included detailed legal and gpoatctice constraints could be valuable for
developers and regulators in identifying areas and specific locations where projeattd dhe
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 cbeldcefined 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
projectsand 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 corapsatory 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.

/®o hiKSNJ wSO2YYSYRIGA2Y A

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 basg@aihon 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:

7 DS2NHAII Qa SySNHeée aeaidsSy 4wy secunfySeddhemics, hldbale Kl @S
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, Georglimuld take advantage of all the energy sources that
are available without overelying 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 projectsat are existing or known to be at an advanced stage of planning

plus additional wind and solar sufficient to meet demaltthas somewhat less wind and solar

than Scenarios 2 and 3 in most years (but surpasses Scenario 2 solar by 2040) and more
hydropowe, including many reservoir and rwf-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) b@4£0. 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 flexillity 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. tfahgse
projects may indeed be removed from future development, there should be medepth
analysis of the advantages and disadvantages, considering not only environmental and social
issues at the local level but also energy security and economiasy lbr all are to move
forward, on the other hand, there should be moredapth cumulative impact assessments
that consider other current and planned developments on the specific watersheds and basins.

Scenario 3 includes the Enguri pumpsdrage 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 thagxekrded

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 ¥ SOG Yl y@& 27F
rivers and streams. For that reason, reliance on small hydropower should be re@aesdyrio

3 has the highest percentage contribution of solar generation and a higher percentage
contribution of wind than Scenarios 1 and 4. Ithe 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 lave 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 Scenad 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 Sc&rssithat

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-uisesnd
costs.

A number of hydropower and wind projects are located innear areas with significant
biodiversity values, some of which are protected bydaiese includeprotected areas of
different categories includingational parks, other natural protected areas, Important Bird
Areas, and Special Protection Areas. It @mmmended 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. Projecdsiomal parks and
other legallyprotected 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 measuregoand
offsets that will ensure the overall biodiversity values of the affected areas are matched by
equivalent values elsewhere.

1 There is already extensive hydropower development in Georgia, and this will continue under
any likely scenario. For some rivetilere have beercumulative impact assessmentsut
these were completed before the new 2018 Ewas adopted. In addition, many rivers will
support additional new projects. It is recommended that a cumulative assessment be
conducted or updated for each majaiver 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.

1 Regardless of the generation mix that is adopted forftitare, 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 environmentand social impact of the energy program.

D.2 ! Chw?2! w5 Yb 5v®5 h{a/a®b ! wLh
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as contemplated in the Georgi#E Rather, it assesses impacts of scenattiag were developed to
be consistent with a series of energglated policy and strategy documents that have been adopted

by Georgia in recent years, and so is considered to meet the requirements of the EAEAor a S

Thefour generation scenarios were dgsied to align with the policy objectives describedsattion
5.1.4, andScenario 1 stands out for three interrelated reasons:

1 The lowest level of thermal generation, with none required after202
1 The smallest volume of importstil 2034

1 The lowest levedf greenhouse gas emissions (based op) @Dthrough 2025 including zero
emissions after 202 which contrasts witf&enarios 2and 3, which requireadditional years
of reductions before reaching zero, and Scenario 4, which results in emissions thiheugh
modeling period Overall, M6 megatons of CoOwould be emitted through 2040 under
OSYyFNA2 mI O2YLolNkgatodsg OF @ 5 HlI7RidgBasmarBcenario
nQa mtTove ¥EHE 82Kat A0Syl NA2& ¢2dzZrihePalsSi DS 2 NH
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 thal scenarios will have teely, to varying degree2y DS2NHA | Qa I 6 d:
hydropower resources and on somewhat lesser degree solar and wind resources. Scenario 1

would result in more impacts on aquatic habitats and land due to the higher leveldobpgwer

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

and from solar on land and terrestrial biodiversBcenario 4 would have the highestX@pact due

to reliance on thermal energyhe nature and dage of impacts varies across the scenarios but with
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no one scenario being clearly superior to the othétsr 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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The Ministry of BEonomy and Sustainable DevelopmefMOESDYf Georgiais responsiblefor
SyadzNAy3a DS2NHAIFI Qa SySNH@& & dzLlkediad andl perséndzfieman®A Sy |
l'a LI NI 2F GKS aAyk pdiddiballyadeveliip segngrioy Br fuli@h@dy a & >
development The scenarios typically include a great many projects of different sizes, locations,
technologies,and other attribues. In recent years, the World Bank, the International Finance
Corporation, and other development partners have provided financing for many project
developments, in particular large hydropowand transmission line project§hese projects have
beenpart& DS2NHAIl Q& @ hingpp@dassand dadidasib&edubject thEnvirgnmental
and social impact assessment. However, there has not been an assessment of the overall energy
program from the perspective of potential environmental and social ictgpasince energy projects
gAtft o0S I GAGIT LI NI 2he MibsiedetBErhiheQifiwoddbépmd@iateR S @St 2 L
to evaluatestrategies andcenarios currently under consideration from a strategic standpoint in order
to assist in itglecisionmaking and to provide guidance in the future assessment of individual projects
In particular, the SESA will provide information to the Ministnyareas that are most suitable for
energy developmenfrom the perspective of environmental and sddimpacts as well asreas that
may be unsuitable or that require additional review amduirements. When faced with evaluating
the suitability of prospective projects, the
SESAaninform Ministry decisions at an | Strategic environmental and social assessméBESA) is
early stage, including decisions regaglin | a systematic examination of environmental and social
balancing energy sources. risks and impacts, and issues, associated with a policy
plan or pregram, typically at the national level but also
1.2 W A2 w\ﬂjf NS (1FS23 | in smaller areas. The examination of environmental an
13 3 S 33Y S y U social risks and imgs will include consideration of the
full range of environmental and social risks and impact
incorporated in ESS1 through 10. SESAs are typically
locationspecific. They are therefore prepared in
conjunction with projectand sitespecific studies tat
assess the risks and impacts of the project.
World Bank Environmental and Social Standar

A Strategic Environmental and Social
Assessment (SESAs a set of analytical
and participatory  processes for
incorporating environmental and social
considerations, at early stages of
decisionmaking into policies, plans, and | Strategic environmental assessme(BEAJis a]
programs that affect natural resources procedure to examine and generally forecast potential

and people The SESA evaluates, at the impacts on the environment and human health arising
from the implementation of a stratég documentX @n

SEA includes scoping, the preparation of an SEA repo|
. L public participation, the carrying out of consultations
social impacts. This different thanthe . . . . _

- ] ) with competent administrative bodies, and the taking
traditional - environmental and social account of recommendations provided by them and of
impactassessment (ESIA), which foses assessment results the process of the adoption/
on environmental and sogiimpacts of a approval of a strategic document
specific project in a sp#ic location.A Georgia Environmental Assessment Cg
SESA fosters and provides critical

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

highest strategic level, a plan or
LINE INF YQa LRGSYdAl

5 Georgian legislation follows the European Union nomenclature, which refers only to environmental in the name of the
assessmetn In practice, the SEA practice covers social issues as well.
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promoting environmental sustainability, smart growth, and pollution prevention. Approaches to an
effective SESA range frompactcenteredto 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 impactcentered SESA approadocuses on the physical and human impacts of a proposed
development plan. A critical component thfis approachs to properly analyze the environment to
optimally manage growth at a sustainable rate.

An institution-centered SESA approadibcuses onthe institution or institutions responsible for
planning and decisionmaking techniques from environmental economics, policy economics,
institutional management, political science, and sociology are appropriate for this form of SESA. An
effective institutioncentered SESA highlights the proper management techniques to sustainably
implement a development project.

13 t12AAGKDYAYRY MKRIS] BBDAIAMSNT NDK &

There is a hierarchy of levelsdacisionmaking with the levels ranging fromrojectsto programsto
plansto policies (sed-igurel). Logically, policies shape the subsequent plans, programisprojects
that put those policies into practice. Policies are at the top of the decisiaking hierarchy. As one
moves down the hierarchy from policies to projects, the naturdedfisionmakingchanges, as does
the natureand levelof environmental asessment needed. Projeletvel assessmenibn the other
hand,has welldefined and prescribed specifications.

STRATEGIC ENVIRONMENTAL AND
SociAL ASSESSMENT (SESA)

ENVIRONMENTAL AND SOCIAL Pritl Pri#2 Pri3 Pri4 Prit5
IMPACT ASSESSMENT (ESIA)

Individual Projects

Figurel. SESA: Upstreaming environmental and social considerations into the deemigking
hierarchy
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Policie$, Hans’ andProgram$(collectively PPPs) a2 NB & & (i NJ defeAnin®the genaral i K S &
direction or approach to be followetbward broad goals. SH or SEAs applied to these more
strategic levelswhile ESIA or EI& used on projects that put PPPs into tangible effect.

1.4 5A FFSNB{L{A!l GIAWE 9{ L

It is important to note that SB is not a substitute foEIA ESIAor CIA Rather, SESA complements

and informseach of theseThey are all integral parts of a compeetsive environmental assessment
toolbox. SEA application should not distract or complicdtee ESIA/EIfrocesdor projects, and can

in fact, help to speed up EIA procedures and streamline their scope (and costs) by ensuring that project
proposals areet within a policy framework that has already been subject to environmemdlsocial
scrutiny. This highdevel assessment process can consider and agree the most conducive strategy to
enhance developmental outcomes and reduce negative impggtplyingStrategic Environmental
AssessmeniGood Practice Guidance for Developmenb@eration, OECD 20p6ablel compares

and contrasts SESA/SEA and ESIA/EIA and summarizes their roles in-oetsign

Tablel. Comparison of SEA/SESA and ESIA/EIA

SESA/SEA ESIA/EIA
Applied topolicies, plans and programs with a broad Applied to specific and relatively shagrm (life cycle)
and longterm strategic perspective. projects and their specifications.

Ideally, takes place at an early stage in strategic Takes place at early stage of project planning once
planning. Considers limite@nge of alternatives. parameters are sefat the time when can influence
and be influenced by project design

Conducted independently of any specific project Usually prepared andtofunded by the project

project proponent proponents.
Focus on decision on policy, plan and program Focus on obtaining project permission, and rarely w
implications for future lowetevel decisions. feedback to policy, plaror program consideration.

Multi-stage, iteraive process with feedback loops. | Well-defined, linear process with clear beginning an
Format and content widely variable and dependent | end €.g.,from feasibility to project approval).
decisionmakers and level of development of policy ¢ Preparation of an ESIA/EIA document with prescrib

program. format and contents is usually mandatory. This
document provides a baseline reference for
monitoring

Emphasis on meeting balanced environmental, soci Emphasis oidentifying andmitigating environmental

and economic objectives in policies, plans and and social impacts of a specific project or projects, |

programs. Includes identifying mactevel with identification of some project opportunities,

development outcomes. offsets etc.

Inherentlyincorporates consideration of cumulative | Limited review of cumulative impacts, often limited t

impacts. phases of a specific projeahd immediate areaDoes
not cover regionakcale developments or multiple
projects.

6 Policy idefined as general courses of action or proposed overall direction that a government is or will be pursuing and
that guides ongoing decision making.

7 Planis defined gsurposetil forwardlooking strategy or design, often with coordinated priorities, options and measures
that elaborate and implement policy.

8 Program iglefined as coherent, organized agenda or schedule of commitments, proposals, instruments and/or activities
that elaborate and implement policy.
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The present SESA fongoing and futuréseorgiarenergydevelopment adopt a combined approach

to strategic level assessment, integrating components of impantered approach with some

elements of an institutiorcentered approachThe pupose of theSESAs to identify and assess the

key environmental and social issue$ the national power sector development based on the
FaadzYLWiA2ya LISNIFAYyAYy3 GKS O2dzyiNEQA SO2y2YAO AN
as feasibleenergy mioptions for meeting such demand@he outcomes of the SESA will help to focus

the scopeand provide guidance and tools for future s#pecific environmental and social
assessmerstof proposedenergy projects in Georgia.

1.6 {0 NHzOXTdzNB9 { ! wS LI2 NI

This SESA documents the environmental and social effects that may resuth&dypes ofprojects
considered in thenergydevelopmentscenariosincluding cumulative impacts from multiple projects,
andidentifies strategies to avoid, minizg, andmitigate potential adverseffects.Ths SESAas used
existinginformation froma draft previousstrategic assessment completed by Stutky, with the

end goaldo describe the environmental setting deorgieand to identify areas and natural resources

that could be impacted bgroposedenergydevelopmentscenarios TheSESAhas 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 Programmesonthe Eni®off i 6 a G KS 9! {91 5ANBC
LINF OG A OS 3 dzi RS éAPradtigaBuideRoithg Stratiédic EnviroMnieatal Assessment (SEA)
Directive (Office of the Deputy Prime Ministé2005 and theGuideline on Implementation of the EU
Directive 200/42 (EC, 2004)n addition, the SESA Repwas prepared to meet theequirements for
FASallloft AaKSR Ay AQWwhiEh vias&wWBred tQcédnfanntmBuro@ean Union law.

Table2 details the structure of th&6&ESA Report

Table2. Structure of the SESA

No. Section Description

1 Introduction Explains the rationale for strategic assessment andptimpose
of this energydevelopment SESA

2 SESA Approach - Describes the SESA framework adopted for the strategic
assessmenandhow it aligns with EU SEA Directive and
DS2 NBACIF Qa 9

- Describes SESA methodologgd dvjectives

- Outlines echnical difficulties encountered in developing
the SESA (i.e., assumptions and limitations)

3 Energy Production and Summarizeshe current energy production in Georgia, the
Distribution in Georgia transmission network, existing and potential energy producti
4 | Assessment of Energy Describes h 9 { 5 Q ZeneigydelBdpment scenarigavhich
Development Scenarios each include a mix gfrojects of varyingechnologies and
locations
5 Legal Framework Summarzes laws, regulations, plans, programs atler

requirements that are potentially relevant to energy
developments in Georgia, including natioaald international

6 Stakeholder Engagement Summarizes the Stakeholder Engagement Plan by prowaaing
overview ofpast and planned consultatieron the SES
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No. Section Description
7 | Baseline Characterization - Summarized®aseline conditions across Georgigey

resources areadir qualityand climate, surface and
ground water, geology and soils,landscapeand
biodiversity,community and socioeconomicsand
cultural heritage.

- ldentifies potentially affected people arehvironmental
resourcesandevaluategheir sensitivityof those
receptors

8 Spatial Constraints Analysis anq Evaluateshe spatialconstrainsonthe scenarios basedn:;
Sensitive Receptors - Technical Constraints

- Environmental and Social constraints

- Cumulative constraints

Describes andhaps (where feasiblehe sensitivity of
environmental receptasto the scenarios

9 Potential E&S Impacts and - Summarizes potential direct and cumulative effects

Mitigation associated with eacbf the various types of projects that
comprise the scenarios

- ldentifies mitigation measuresncluding approaches at the
strategiclevel toavoid or reduce impacts

10 SESA Objectives Compliance | Summarizes the results of the assessmagainst the SESA
Objectivesand discusselow thescenarios comply with these
Objectives after mitigations measures are considered

11 | Implementation Provides a summary on methods and procedures to conside
the developing and assessisgecific energy projects defined b
the scenarios:

- Siting considerations

- National and international environmental requirements

- Availability of baseline data

- Additional monitoring

- Required mitigation

28



’| . Strategic Environmental and Social Assessment
sm Georgia Energy Development

2. {9{ttwh! /I

21 . O1 ANRdzy R

The new Environental Assessment Code (EAC)Gaforgia came into force in January, 20A8.
distinctive feature of the EA&s compared to the previous Law on Environmental Impact Permits
(2007) and Law on Ecological Examination (2007) is the introduction of the proceddre a
requirements for §Afor future development frameworks. THeAds generally consistent with the
EuropeanUnion (EU)Directive2001/42/ECon the assessment of the effeds of certain plansand
programson the environment(usuallyknown asthe EU SEADirective).

This SESA for Georgian Energy Development was primarily based on an approach to strategic
assessment that integrates analysis of biophysical and human imgamtspnmental and social
constraints of proposed development pkigscenarios) withelements of an institutiorbased
approach. That is, it is intended to infolhOESIand others on further management techniques

for selecting and assessing future energy projects in Gedygth individual projects and the mix of
projects The SESBgoveaned andguided by the following key laws and guidelines:

1 BJDirective 2001/42/EQHe SEA Directiye
17 ¢KS !'YQa tNIXOGAOIT apem P8y G2 GKS {9! B5ANBOGAOGS

1 Guideline on Implementation of the EU Directive 2001/42 on the assessment of the effects of
certain plans and programs on the environmeBt) 2004

1 Guidance Note on SEWorld BanK2009)
1 Good Practice Guidance for Applying Strategic Environmental AsseS$MEaiD 2006)
1 Chapter 3 through Chapter 8 (Articles 18 to Article 50) o208 EAGf Georga

1 Guidelines orthe Practical Application of Strategic Environmental Assessment in Georgia
(2017).

22 {O021IS 2F GKS {9{!

Building on standard SEA practice and accounting for Georgian EAC (2018) provisions for SEA, the
stagesadopted for the SESA are summarizeatiude the following, which are described in subsequent
subsectbnsbelow:

1 Stage A (Scopingpetting the context and objectives, establishing the baseline, and defining
the scope

1 Stage BDeveloping and refining alternatives and assessing effects

1 StageC:Preparing the draft SESA Report

1 Stage DConsulting on the draft plan or programme and the draft SESA report

1 Stage EMonitoring the significanteffectsof implementingthe planor program
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A series of scoping meetings were hel2017, as shown ifable3. Since the time of the scoping,

some of thegovernment stakeholders have been affectedgmvernment reorganizations and have

new names.
Table3. Scoping consultation meetings in 2017
Category of Stakeholders Datesof Consultation
Stakeholders

Government of

Ministry of Energy

Thilisi, January 31, 2017

Thilisi, April 11, 2017

Thilisi, May 29, 2017

Thilisi, July 18, 2017

Thilisi, September 29, 2017

Ministry of Environment Protection and
Natural Resources

Thilisi, January 31, 2017

Thilisi, April 12, 2017

Thilisi, May 29, 2017

National Forestry agency

Thilisi, April 12, 2017

Agency oProtected Areas

Thilisi, April 12, 2017

National Environmental Agency of the

Georgia Ministry of Environment Protection and | Thilisi, April 12, 2017
Natural Resources
Ministry of Economy and Sustainable Thilisi, June 1, 2017
Development
M|n|str¥ of Labor, Halth and Social Thilisi, May 30, 2017
Protection
M|n|stry of Culture and Monument Thilisi, May 29, 2017
Protection
National Agencvjor Cultural Heritage Thilisi, May 29, 2017
Preservatio
Ministry of Regional Development & Thilisi, May30, 2017
Infrastructure
National Statistics Office of Georgia Thilisi, April 11, 2017
JSC Georgian State Electrosystem (GSE) Thilisi, February 3, 2017
Companies EnergoTrans Thilisi, April 13, 2017
ESCO Thilisi, June 1, 2017
Partnership Fund Thilisi, May31, 2017
Funds Colnvestment Fund Thilisi, May 29, 2017

Georgian Energy Development Fund

Thilisi, May 31, 2017

International Financia
Institutions

EBRD

Thilisi, April 13, 2017

EIB Thilisi, May 31, 2017
ADB Thilisi, June 1, 2017
IFC Thilisi, June 12017

World Bank Thilisi, April 12, 2017
Kfw Thilisi, May 30, 2017
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;Ztkee%%?(/jg:s Stakeholders Datesof Consultation
World Experience Georgia (WEG) Thilisi, May 31, 2017
WWEF Caucasus Programme Office Thilisi, June 1, 2017
Green Alternative Thilisi, June 2, 2017
24.10. 2017
Nenskra HPP Site visit, meeting with investor

Meeting at the Mestia Municipality

) 25.10. 2017
Enguri 6&7 HPPs — - —
Site visit, meeting with investor
26.10.2017
Letchekha HPP Site visit, meeting with investor

Meeting at Zugdidi Municipality

26.10.2017
Local Stakeholders Khobi 2 HPP —— - —
Site visit, meeting with investor
27.09.2017
Namakhvani HPP Cascade Site visit, meeting with investor

Meeting at Kutaisi Municipality
27.10.2017
Oni HPP Site visits, meetings with investors

Meeting at Oni Municipality
27.10.2017

Site visit, meetings with investor

Ghebi HPP

Although the 201Zonsultations preceded th2018 EAC, theyere generally consistent with theew

requirements. However, the subsequent developmemid refinementof energy strategies and
scenarioshave not yet resultedn asinglead & G NI 4§ S3IA O R 2 OdZrE¢duites aBEMNI 6 KA OF
However, there are and have been a number of national poliaiesstrategies that are directly

relevant to energy development, as described in secti®of the EACTherefore the intent is for this

SESAo serve as an SEA undbe EAC

222 {9{! {cllazmSaairyd 9y@BANRYYSyiult 9FFSOila

CKAA AaGl3IS Ayg2todsa GRSGSt2LAYI YR NBFAYAYI | f
Chapter2, energyscenarios were developed by MOESD as part of the overall strategic planning and
assessment proces¥he other main aspect of Stage B is to identifydiely significant effectson

the environmentand peopleof the scenarios and their implementation. Further details on the impact
assessment methodology applied in this SESA are provided in S2&tmiow.

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 topigssiered in this SESA report include:
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1 Climate and Air Quality

1 Surface Water and Groundwater
1 Geology and Soils

1 Landscape and Biodiversity

1 Community and Socioeconomics

1 Cultural Heritage.

Chapter5 of this SESA report provides details on the relevant policy and legal framework that applies
to energy development and strategic assessment, @hdpter7 provides information on baseline
conditions, including the sensitivity of environmental receptors to eachnario The criteria for
determining the likely significant effects upon the environment andad@onditions principally relate

to the nature of the effects from thecenario. In determining the nature of effects, consideration has
been given to the:

1 Probability, duration, frequency, and reversibility of effects

1 Potential for cumulative effects imelation to the future environmental baseline conditions
and other policies, plans, programs, and projects

1 Potential for transboundary effects

1 Predicted spatial extent and magnitude of a given effect.

A ek A X

G®OSLII2NBE | NB (KS Sy iclodaic@rimuniti&ahdipeopl®dlds well ZsBeckic SRY
habitats and ecosystems, quality of a lake or river, quality of local and regional air, individual cultural
LIN} OGAOSa 2N I NIAFI OGasz S éacoptorslaréd thal keySendranMdntalS 3 A O
FSEHGdZNB&a 6 AGKAY Slobsikciafoid--foesamplefeddpte® frYhs yabek topic

would include quantity and quality of surface watand groundwateresources. An assessment of
significance was made by rewing the potential effects on eadiSESAevel) receptor against the

above criteria, as described below. Where possible or applicable, the assessment considered location
specific and regioscale effects of eackcenario for the environmental and/or soti@pics.

Mitigation measures to prevent, reduce, and/or offset significant effects were developed thootigh
the assessment process. The mitigation measures identified here are intended to guide the
development of detailed requirementiuringthe assessm@ of impacts at the projedevel.

Each ofthe scenarioswas then assessed for compliance against the SESA Objectives. The SESA
Objectives are listed in Sectidh5 and the assessment of compliance against the objectives is
provided in Chapter 10. This assessment alasintended to determine the potential for cumulative
effects. Where necessary, further mitigation was described for use in reducimgjative effects that

may arise from individual developments and from adoption of the specific scenario.
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The main result of the SESA process is this SESA Report. The structure of this SESA Reporhis laid out i
Table2 in Sectionl.6.

224 {9{! {dI2¥SdE GAy3I 2y GKS S5NIFiI 9YDBANRYYSYI

TheStakeholder Engagement Pldaveloped for this SESAaps out the strategies used for engaging
various stakeholders, includindhé 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 outin detail how the SESA Report will be consulted upon, including a process for receiving written
and verbal feedback. Chaptérsummarizes the SEP aptbvides a summary of the processes that

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

225 {9{! {caRFIISNAYy3I GKS 9FFSOGaAa IyR 5FiF DIFL

This stage involves monitoring the effects of the plaprogramme anddentifying data gaps. Chter

11 presents key recommendations for environmental and social assessment and mitigation and
recommendations for further audit or followp. Theserecommendations comprisa monitoring
program for this SESAat isappropriate for this level of assessment.

2.3 LY LJ '\Gida S & a YSSIKR Ra2 f{0F& F2 NJ

Thecriteria provided in Appendix Il of the EU SEA Directive, showatbile4, 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, anddtvalue 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.

Table4. Criteria for determining significance

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

2. Characteristics of the effects and of the alikaly to be affected, having regard, in particular, tq

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

(b) the cumulative nature of the effects

(c) the tranboundarynature of the effects

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

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

(f) the value and vulnerability of the area likely to be affected due to
() speciahatural characteristics or cultural heritage

(i) exceeded environmental quality standards or liwgitues or

(iii) intensive landise

(9) the effects on areas or landscapes which have a recognized natomahunity, or
international protection status

The potential effects on each receptor have been assessed against the above crliterte
assessmentaere based on both quantitative and qualitative information, as well as expert judgment.
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At this strategic level, most evaluahswere quditative except in broad elements such as locations
of projects within certain areafigure2 summarizes the steps that have been undertaken to complete
the significance assessment:

Identification of baseline and future trends

Identification of receptor value, vulnerability, and sensitivity

Identification of effects upon receptors for each alternative option

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

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

Identification of when the effect occurs (construction, operation, or
decommissioning), how long will it last (L/M/S/VS) and frequency of its
occurrence

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

Identification of the magnitude of an effect (H/M/L)

Identification of the special extent of an effect and whether an effect is
transboundary

=
Q

Identification of whether an effect is positive/negative

Statement of assumptions, limitations, and uncertainties associated with
the assessment

[\

Use of all information listed to determine whether an effect is significant

[y [

Figure2. Methodology for impact assessment

The following paragraphs explammore 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 charadies®f 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
G NB O S ldipenbih, 4 r@ceptor 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 afailableinformation. As notedabove, receptors for
purpose of the SESA are broad resource categories (e.g., water quality) rather than $Eesife
receptors (e.g., nitrogen concentrations in the Mktvari River) that are identified and evaluated for
project ESIAs.
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2. ldentification of receptor value, vulnerability and sensitivity

Ly F2N¥YAyYy3 | 2dzRIYSyld 2y STFFSOG aA3ayAFTFAOLIyO
G@dztf ySNIoAfAGREST YR GaaSyaradiagatees GKFG IR
following definitions were used:

> A
NE

w oy

1 Thevalue 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 protectawrcultural importance

1 Thewulnerability 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,

FYR GKS NBOSLI 2 ND& dighén®iNiFoyh@@al déffgcR NBaAAE ASy O0S G2
1 Thesensitivity of a receptor (either high, medium, Igwr none) is based on the combination

of the receptor value and vulnerability, as identified in Chapter

3. Identification of effects on receptors for each alternative option

1 During the Scoping stage, key constraints and opportunities in relation to energy development
scenarios were identified farach environmental topic. Thesmvebeenusedasthe starting
point for the asessnent of significanteffectsin this asessnent stageof the SESA.

4. |dentification of whether an effect is direct or indirect, fafield, cumulative or a result of
consequential development.

1 The EU SEA Directive specifies that the assessment of effects should is#edadary,
cumulative, synergistic... effeét§Appendix | (f)). The UK Practical Guide to SEA reesgni
that some of these terms are not always mullyaexclusive and for the avoidance of doubt,
within this SESA the following assessment approaches were undertaken.

1 Indirect effects are those which are not a direct result of implementation sfemario but

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

y2i dzasS GKS G0SNY aaSO2yRINE STFSOGa¢ a GdKAA A
1 Thereis the potential for effectsto extend large distancesfrom Energy Scenario locations.

¢KS | 4aS5aayYSs s el hailsfgreated uncedaintydittached and this should

be described alongside the assessment of effects.

1 Cumulative effects arise, for instance, where sevieidividualdevelopments each Isats own
effects, whichindividually maybe minor, but togethermay besignificant. 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 ae likely to act in combination to cause cumulative impacts. Therefore, the
assessment of cumulative impaedses from the overalmpact assessment process.

7 ¢CKAA {9{! KlFa y2G dzAaSR (GKS (4SNXY aO2YO0AYSR¢ STF
within cumulative effects, nor has it used the tetsynergisti€ effects, as these are contained
within direct, indirect and cumulative effects.

1 Proposedenergy programs and developmentgy facilitate or attract other developments,
which may themselvespresent significant environmental and/or socialisks These
RS@PSt2LIYSyida INBE RSAONAOGSR2NA GADRyzOBRsdzSF F SO0 4 ¢
consequential developments are not wdkfined and only a higlevel qualitative assessment
of likely effectsispad aA o0t S® LG Aa y20SR GKIFG alF yOAtt I NBE F
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functioning of most projects undé¢he scenarios should be considered as part of the scenario,

a good example being transmission lirthat are necessary to connetite schemesa the

OGNl yavYArAaarzy ySig2N)l® ¢KSAS INB (y2s6y | a al aaz
the World Bank and other institutions.

Strategic Environmental and Social Assessment
Georgia Energy Development

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

The probability of whether an effect will happeadbeen recorded as high, medium, J@wvvery low.
Table5 sets out the guideline framework which was used for these classifications.

Table5. Guidelines for determining probability of effect

Probability of Hfect

Classification
Low

10-50%

Medium
50-90%

High
>90%

Very Low
<10%

Guideline

6. Identification of when the effect occurghow long the effect will lastand frequency okffect

¢KS 9! {9! 5ANBOUGAGS &ALISOATASA ( Kdhalt, medugn and
longli SNY¥XEFHBSQABYRAE L o0F00d ¢KS GAYAYy3 27
during which time an effect will happen. Tlésdescribed as either the construction, operation
decommissioning stage. The duration is the length of time that effect wouldTlabte6 sets ait the
guidelines for describing the project phase and duration of effects. Frequency woddahgatedin
terms of whether the effect will be continualor intermittent overthe periodof time identified.

v
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Table6. Guidelines fordetermining the period of the project lifecycle

Duration of Bfect
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 Operation Construction(or Part of construction
Decommissioning part thereof) period

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

¢KS 9! {9! S5ANBOGAGS &aLISOATASA UKlparmaneatSand & & S& &
0 SY L} NI N& XSHHmBIIE). Efects have been described as reversible or irreversible referring

to whether the effect could be removent ended, either naturally af deliberate action were taken.

¢tKA&a 2dzRIYSY(d KIFa 0SSy o0l aSR 2oyselinekcndilioAsYofowidg: S F 2
removal of the source of the effect, in relation to a human lifetitinés could be achieved by changing

a design or a practice, not necessarily removal of the source fsel). ¥ (G KS GAYSaolrtsS ¥
return to basele condition(possibly due to restoration actionis) greater than 50 years then it has

been considered irreversible it is lessit has been considered reversible.

Effects have been described as temporary or permanent, according to whether the sféxqtdcted
to last for an indefinite period of time. Note that it is possible for an effect to be revessiimanent.
For example, the visual effects of a transmission line would be revemsthieanent, as it would be a
permanent fixture that could beemoved, thereby reversing the effect).
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8. Identification of the magnitudeor severityof an effect

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

is categorzed as high, medium, lowor very low. Where no effect was predicted for a resource
A0SYINRA2>Y G(GKA&A KIFa o0S8W BEY e B&SiBns forathredhglds ofOK | y 3 S
magnitude of effect are classified as high, medium, low, very édowione, and are provided@able7

below.

Table7. Guidelines for determining the magnitude of effects

Magnitude ofHEfect

Classification High Medium Low Very low None
i Change to >909 Change to 50 Change to 10 Change to <10% No change in
Guideline 50% of
of receptor 90% of receptor receptor of receptor receptor

9. ldentification of the spatial extent of the effect and whether the effect is tramsundary

The spatiakcale of the effect has been defined as whether the effect is local, unitary authority (i.e.
within amunicipality) regional, nationalor international. Definitions of the spatial scales used within
the SESA are providedTable8. 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.

Table8. 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 23 regions)

Unitary Authority Effects within a region/municipality

Local Effects confined to a local area, typically within one or a {

kilometers of the source (small hyaiclose to grid)

10. Identification of whether the effect is positive or negative

¢tKS 9! {9! 5ANBOGAGS aLISOATFASE ( rdsitive @nd iegatived & S & & Y ¢
effect¢ 6! LIISYRAE LOFOOOD ! L32 4 A U A O favordbreTfobdhérwisel & 0SS
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 EUS! S5ANBOGAGS +faz2 aLISOATASAE GKIG axk RSaoON
including any difficulties (such as technical deficiencies or lack of-ko@yy encountered in compiling

GKS AYF2NXIGA2YE aK2dzZ R 0S bisBkbaR®RantAsgumptirs | 34 S &
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 areacknowledged. Environmental topic specialists used all readily available

S

37



€
SESA

Strategic Environmental and Social Assessment
Georgia Energy Development

resources to make the most accurate assessments possible of the potential significant effects arising
as a result of implementintipe scenarios.

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

In the final stage, the determination @fetheran effect on a receptor is significant is made based on
all the preceding criteria, expert judgent, and feedback from stakeholders. It should be noted that
in this SES, receptors that were determined to have no sensitivity to impacts associated with the

LINR L2 & SR
determination.

208yl NA24&
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A conclusion was made as to whether a significant effexs likely or not. Gradations of significance

are not provided for within the EU SEA Directive. The individual and combined compliance of the
scenarios havebeen assessed against the SESA Objectives. The SESA Objectives compliance
assessment is detailddrther in Chapte®.

24 1 £ A3y YSyl

2 NBDK 3 0S5 I yR! {B{!

t NP OSaa

Annex | 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.
Table9 shows how the topics in Annex | of the EU SEA Directive align with the six topics addressed
within the SESA for Energy Development in Georgia.

Table9. Environmental and social topics iIHJESEA Directive and in SESA

EU SEA Directive Topic

Comparative SESA Report Section

Biodiversity

Landscape and biodiversity

Population

Community and soceronomics

Human health

Community and soceconomics

Flora and Fauna

Landscape and biodiversity

Soil Geology and soils
Water Surface water androundwater
Air Climate and air quality

Climatic Factors

Climate and air quality

Material assets

Community and socezonomics

Cultural heritageincluding architectural and
archaeological heritage

Cultural Heritage

Landscape

Landscape and biodiversity

As noted in Sectio.2above, the SESA comprises five stages, A, B, C, D and E. These stages are derived
FNRBY GKS ! YQa t NI OGAOLT
mirror the requirements of the SEA Bative. Table10 shows how this SESA is intended to comply

DdzA RS (2

with the various stages of the Practical Guide and thereby align with the SEA Directive.
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Table10. Framework for SESA Process

SESA Stages an

Tasks Purpose SESA Outputs
Stage A: Setting the context and objectives, establishing the baseline and deciding the scope
Al. Identifying

other relevant
plans, programs,
and
environmental

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

protection identify SESA Objectives.
objectives.
A2. Collecting To prowde an evidence base for_

: environmental problems, prediction of
baseline oo .
information effects, and monitoring; to help in the

’ development of SESBbjectives.
To help focus the SESA and streamlir
A3. Identifying the subsequent stages, including
environmental baseline information analysis, setting
problems. of the SESA Objectives, prediction of

effects and monitoring.

A4. Developing
SESDbjectives.

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 effectg
of the propsedenergydevelopment
scenarios.

Stage Aasks were largely undertaken durin
the scoping stage of the SESAepresent
report relieson scoping feedback and
baseline dataleveloped by Stucky Ltd in
2017, with additional baseline collected for
thermal, wind and solar projects.

During Stages-B, feedback received during
the 2017 scoping consultation procassder
this SES#vasused to refine the information
gathered during scoping stages Al- A4.

Stage B: Develop

ing and refining alternatives and assessing effects

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

To iderify potential synegies or
inconsistencies béween the objectives
of the proposed Scenarios drihe SESA
Objedivesand helpin developing
alternatives.

Stage Btaskswill input to the SESAandbe
reportedunder Stag C.

The results ofthe SESAvill be assesed ata
high- levelfor consistencywith the SESA
Obgctives Thisallowedfor the early
elimination of alternatives (als&knownas
scenarios)that clearly conflict with the SESA
objectiwes.

B2. Developing
strategic
alternatives.

To develop and refine strategic
alternatives.

This process commenced as part of Stage 4
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 issue
associated with generic energy developmer
scenarios were identified. During Stage B, t
significance of environmeal 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 Outputs

Section2.3above provides details of the
SESA assessment methodology and the lik
significant effects on the environment.

The performance of th&ESAn relation to
the SESA Objectives is considered in Chap
9, while SESA Objectives are set ol.|
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.

B5. Considering
ways of
mitigating
adverse effects.

To ensure that adverse effects are
identified and potential measures to
prevent, reduce, or dslly as possible,
offsetthose effects are considered.

At scoping stage, potentially significant issu
associated with generic energy scenarios
(renewables and conventional CCGT, ST)
were identified. During the preparation of th
SESA, the significance of environmental
effects of the scenarios has been asseks
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. Sectiof.3above provides
details of the SESA assessment methodolo
and the likely significant effects on the
environment.

The performance of the Energy scenarios
(renewable and conventional) in relation to
the SESA Qdxtives is considered in Chaptel
10, while SESA Obijectives are set ot.th
below.

The SESA has identified potential measures
prevent, reduce ad offset likely adverse
effects. Measures identified are locatioor
technologyspecific where possible; where
this is not possible, generic mitigation
measures have been identified.

Further details of mitigation and offsetting
measures are in Chaptér

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.

Chapterl1 provides ahigh- levelframework
for envisage monitoring measurethat can
be applied to the energyscenariosunder
consideation.

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
form suitable for public consultation
and use by decisiognakers

The Drat SESA Rport content are
sumnarized in Table2 in Sectionl.6.

Stage D: Consulti

ng on the draft plan programme and the

Environmental Report

D1. Consulting
the public and
consultation
bodies on the

To give stakeholders an opportunity t(
express their opinions on the findings
of the Environmental Repognd to

use it as a reference point in

The Draf SESAreport is beingissue for
publicconsutation and feedback in
accodance with the SEP, as summarized in
Chapter6.
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SESA Stages an
Tasks Purpose SESA Outputs
draft plan or commenting on the plan or
programme and | programme. To gather more
the information through the opinions and
Environmental concerns of the public.
Report.
. TO ensure that the envwgnmental Any significant changes that are made to th
D2. Assessing implications of any significant change; ; .
L - | scenariosor the SESArising from
significant to the draftplan or programme at this : : ; L
. consultation will be taken into account withi
changes. stage are assessed and taken into

the Final SESA Report.
account.

Stage E: Monitoring the effects

E1.Monitoring To identify the key recommendtons
the effecsof the | for environmentdassessmetnand
plan a program | mitigation at a projectlevel and
andidentifying recommendaionsfor further auwdit or
any data gas follow-up

Developmem of a monitoring program
suitablefor the ESA

25 { LISOAFAO hoa2SOGA@®Sa 2F {9{!

Objectives are a recognized tool for describing, analyzing, and comparing the environmental and social
effects of options€.g.,ODPM et al. 2005 Objectives usually reflect the desired directmfrchange.

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 overabfautentifying constraints and
opportunities for energy development in Georgia by assessing realistic development scenarios that
can meet demand through 2040 and providing guidaooesffectivemanagement of E&S risks and
impacts of prospective generatigrojects in various locations across Georgia.

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

are set out inTablel1 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 evaluatedapt@®. wl 0§ KSNJ (G KI y LJzNBE a2
0KS {9{!Qa 20SNIftf 202SO0AJS G2y aiA2R SLINPIZBA RASH  allifol{
future enegy development.

Tablell. SESA obijectives for key environmental and social receptors

SESA Topic Does the proposed development of the renewable resource...
Climate and Air - Lead to reductions in greenhouse gasiissionsor progress toward Georgia
Quality greenhouse gas emission targets?

- Minimizethe risk of potentiabdverseeffect on air quality?
Surface Water and | - Minimize adverse effects on surface water and groundwater resgurce
Groundwater - Minimize adverse effects on fishies, water quality, recreation, and commerg

associated with rivers and lakes?

Geology and Soils | - Minimizeadverse effects upon soils?
- Minimize adverse effects to land and infrastructure from erosion and fr
landslides in high slope areas?
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- Minimizethe risk of potentiaimobilizationof anthropogenic contaminants durin
construction?
- Minimize the removal of high value soils from productive use?

Landscapes and - Minimizethe risk of potential effects on landscape character and visual ameg

Biodiversity of the Georgian landscape?

- Avoid adverse effects upomationally or internationally designated nature
conservation sites?

- Minimizeadverse effects upon protected or recognized halsitatspecies?

Community and - Minimizethe involuntary economic or physical displacement of people?

Soci@conomics - Minimizeadverse effects upon the health and wbking of human communities

- Improve the socioeconomic status of affected people?

- Have the ptential to contributetoward direct or indirect employment?

- Minimize the risk of potential adverse effect on other sectors (conventio
tourism, hunting, ecdourism, etc.)?

- Minimizeadverse effects upon existing land uses such as agriculture and forg

- Minimizeadverse effects upon important material assets and infrastructure?

Cultural Heritage - Avoid adverse effects upon Georgian and World Cultural Heritage sites?
- Minimizeadverse effects on known cultural heritage sites?
- Minimizeadverse effects on intangible cultural heritage?

26 [AYAOGFGAR2F @YY R2Yy A F2NJ {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 Chapkary
assumptions, limitationsand uncertainty associated with determining the potentially significant
environmental effects are set out Bection9.4.

Chaptes 9 and 11 identify the type of specific projeebriented environmental studies that should be
conducted for review of specific energy generation projects, including those that use hydro, solar, or
wind power to generate electricityin order to minimize impacts and achieve compliance with
Georgian and international environmental and social standards.
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Over the last decade, the Government of Gealgas 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 largpercentage put 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 c®ié¢l/ & 2 FSNJ aSOdzNR G& 2F & dzLJLJ
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 usingmported natural gasFigure3 shows the share of imported electricity and thermal
generation in Georgia's energy mix for each month of 2@Horgia depends on impiad electricity

and thermal plants mainly between October and Apfypically, in the summer no imports are

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

thermal generation and some imports in August

Import and thermal generation sharein total energy mix
0.0
B0. 064
50.06%

[ -

0.0

Mar Apr May Jun Jul Aug Sept
B impaort |Bil ateral) ISEH | 319N 424%  27.8%  00% | 00% 0% | 00% 00% | TO% 0.0%
B import {ESCO] 315% | 50.8% | BLSM | 159% 18% 0.0% 0.1% 31% 0.0% 0D8% | ZL5SH | 3LTH
Thermal generation [Bilateral) | 222% | 37.0% | 185%  84% 0.0% 0.0% 0.0% 0.0% 063% | 152%  2E.8%  3L3%
Ther mal Generation |ES00) 39.5%  00% 18% 0.0% 0.0% 3.0% 1.7% S4.8%  423%  213%  454%  39.0%

Figure3:L YLI2 NI FyR GKSNXFE 3ISYSNIGA2Y® &KINB Ay DS21
Past planning has considered that increasing hydropower, which is the most competitive and available
domestic resource, would allow Georgialéssen 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
generdion) could reduce reliance on imported power and gas even more.

Thus, without major investments in domestic seasonal generation, the security of electric power
adzLJLJ @ gAff INRBG SOSNI 2SN a DS2NHAIFQa SO2y2Y
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 powattwould have been imported in winter.

9 GNERG@ttps://gnerc.org/files/Annual%20Reports/Reports%20English/Annual%20Repo##2PR2021 .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 lards/dropowerresources, most of the capacity being developedtill not
AdZFFAOASY(H G2 NBRdAzOS RSLISYRSyOeée 2y aSltazylft AYLJE
potential is approximately 40 terawatt hours (TWh, or one trillion watts per hour). Of this potential,
Georgia has harnessed roughly 10TWh. Heuemost 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
amountingto approximately 6.47.9TWh of annual electricity generation (which requires installed
capacity of 1,800 to 2,00@egawatts (MW). However, progress in developing this capacity has been
slow because of the long ledoine for the implementation of hydropoweprojects and the need for

the development of crosborder 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 infrastruceuhave been delayed yearly since 2010.

A large share of the overall energy balance of Georgia comes fromenemvablefossil fuel energy
sources Fossil fuehgenerated power now corresponds to about 39 percent of total power generation.
Imported gas isite 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 aurces 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, i@ntly in operation, accounting for 83.4 GWh of
production in 2021. However, the wind power potential in Georgia is relativelysivalied, 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 energyis another potential souksthat 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 residédingd)uSolar
energy was thought in the past to be more cogkensive 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 developmeait solar power generation units. Similar to
wind, solar potential has been relatively will/estigated in past years. Solar power generation
potential in Georgia is conservatively estimated at up to 154,073GWh, which corresponds to 12 times
the power conamption of Georgia in 2021. It is also important to note that solar power is primarily
generated during ofpeak 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 enoughtd ®a I YSI YAy 3Fdz NBRdAzOG A
dependence on gas. Energy efficiency is a government priority and is reflected in a number of ongoing

and planned initiatives.
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As a measure of economic development, there are mutaainections 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 produitteand
versa Availdle data from the World Badkshows 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
(Figured), 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 consmption from 2013 to 2021 showed a steady rise, with the exception of 2020, which
showed a 5 percent reduction. Total electricity consumption increased f@@93gigawatthours

(one million watts for an hour, or GWh) in 20131#,260GWh in 2021, with an average 4.85 percent
increase annually.
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Figured. Electricity consumption (kWh per capita) and Gross Domestic Product (US$ per capita) in
45 countries of Europe and Central Asia (2014)

The electricity systerim Georgia is characterized by relatively stable yteayrear seasonal supply and
consumption patterns. As noted, hydropower dominates the electricity generation sector of Georgia,
with generation peaking during the sprisgmmer period when river flows arat 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) duenoreased 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 spmmger 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 shownhkigure5, 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
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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 overiothrough the dam without using it to generate electricity).

Figure5. Net Electricity Exports (GWh)

32 9t SOUNROAGE {SOU2NJ ¢NByRa Ay DS2NHA

The period used as reference for the electricity sector (demand, supply, export/import) is the period
20132021. The statistics detail the demand and its various components, the supply side, including the
various types of power plants, the various losdeat 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
indudry. 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
14,260GWh.

321 9f SOGNROAGE [/ 2yadzvYLIiAzy

Total electricity consumption includesveral 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
guantity consumed by idling plants, and the quantity lost during transmission and distribiitiis 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 figurase 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 a@t8winter
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 pnagsive 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 ins#tection of generation sources and
projects.

322 9f SOGNAROAGE { dzLJLJX &
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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.sTihis i
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 arechumore 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 2@021: hydropower plants (HPPERPsand

wind farms. Both hgropower 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 avaifabléiPPs, thermal
L2 6 SNDa aKFENB 2F G2aGFrt 3ISYSNI A2y AYyONBlIasSa (2 «
of the year (2021), and imports also increase significantly.

323 9f SOGNROAGE ¢NIYAaAYAAAAZY

Generation sources are mostly concentrated in the tems 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 legge transmission network
rehabilitationworks 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 genekatguri HPP, to the eastern part of
Georgia, and it should be fully backag 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 rehaititation regime of GSE was successfully completed.

324 5AalU0NROdziA2Y | yR { dzLJL) &
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connection to the electricity distribution network. As of 2023, JSC Telasi repo8ts thousand
customers and JSC Eneifgm reports 1.2 million customers.

325 9f SOGNROAGRE [2a&aSa

Electricity losses in the distribution network amounted to 6 percent in 2021. The Georgian National
Energy and Water Supply Regulatory Commission offers distniblitensees 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 lowe than the allowed level, the utility is entitled to keep the profit.

326 9y SNH@& { dzLJL) &

As was mentioned earlier, Georgia is largely dependent on imports to meet seasonal demand in
winter. In a bid to enhance its sdtifficiency, Georgia has been increasing share of hydropower
energy production, whdl 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 eneffigiesfcy 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.
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In order to increase the security of electricity supjsl 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 (5 percent in 2021) of foreign direct investments.

33 h@SNWASG 2F 9f SOUNROAGE {SOU2NJ 2F D
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The main domestic energy sources (total energy, not only electricity) in Georgia are hydropower and
biomassfollowed by fossil fuels, including natural gas, petroleum products, andt@al.an annual
0FaAras KERNRBLROSNI R2YAYyl GSa DS2NHAIFIQa St SOGNROA
depends on imports of its primary energy requirements in winter ttutihe 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 generian plants, the GE 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 reservesfaen1.42 million tons, probable

5.22 million tons, possible 21.137 million tons, natural gasproven 16.385 million /) probableg

13,771.847 million R). At present, there are 16 oil fields, 1 oil/lgas and 1 gas field, with reserves
estimated at 45 milligy 2y a 2Af SldA @It Syido az2ad 2F DS2NHAL
(hard and brown) at three deposits (Tkib8haori, Tkvarcheli, and Akhaltsikhe). The largest deposit is

at Tkibuli (268 million tons of proven reserves and 700 million ton®tfpial reserves, 80 percén

2T GKS O2dzyiNBQa G2Glfuvd LYRAOIFIGAZ2YA FNB (KIFG O:
exploration has been discontinued since the 1980s. Coal production has increased in the 2000s,
reaching 189.5ktoe in 2012ccording to the Georgian Oil and Gas Corporation, total production in

Georgia exceeds 28 million tons of oil and 3 billion cubic meters of gas.
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Figure6. 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

11Biomass 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 andtimgapurposes, but not for electricity. For these
purposes, the average rural household consumekbcubic meters of firewood annually. Since the
mid-1990s, small woodburning stoves have increasingly been used for heating, as many Georgians
cannot affordor 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 vatodes and use of wet
firewood.
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electricity generation is to reduce the reliance on wood and natural gas for household energy and also
to export surplus electeity to neighboring countries on at least a seasonal basis.
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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 BPsEXisting power plas in Georgia are listed

in Tablel2 andshown onFigure?

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 2225TWh of addibnal hydroelectricity. This is a good
opportunity to expand generation capacity and is given priority bydgivernment. Many of these
rehabilitations are currently underway. Between 2013 and 2021, HPP production increased by 23
percent.

In addition, accading to expert estimates, the application of energy efficiency measures would
£28 patcynk $he® are Bafiy appodunitiesdto ada
measures to existing facilities that would enhance livelihood benefits for locartizuch as small
scale irrigation.
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DS2NHEHAI Qa

Tablel2. Power plants in Georgia

_ Installgd Nurr_1ber. of vear of
N° Generating plant capacity un!ts (if Type commissioning
(MW) applicable)

Enguri HPP 1,300.0 5x260 Regulating 1978
Gardabanlnit N° 9 300.0 1x300 TPP 1991
Gardabani Units N° 3, N° 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 Runof-river 1976- 1977
Jinvali HPP 130.0 4x32.5 Regulating 1984
Khrami 1 HPP 1135 3x37,6+1x0,65 Regulating 1947
Lajanuri 111.8 3X37.28 Runof-river 1960
Gas turbine 110.0 2x55 TPP 2006
Khrami 2 HPP 110.0 2x55 Regulating 1963
Dariali HPP 108.0 Runof-River 2016
Paravani HPP 90.0 2x45 Runof-river 2014
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- Installgd Nurr-1ber- of Year of
N° Generating plant capacity un!ts (if Type commissioning
(MW) applicable)
Dzevrula HPP 80.0 4x20 Regulating 1956
Gumati cascade 66.7 4x11 + 3X7.6 Runof-river 1958- 1956
Rioni HPP 48.0 4x12 Runof-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 Runof-river 1927
Khadori HPP 26.0 2x13 Runof-river 2004
Chitakhevi HPP 21.0 3x7 Runof-river 1949
Qartli Wind Farm 20.7 6 90 m height 2016
Larsi HPP 19.5 3x6.5 Runof-river 2014
Ortachala HPP 18.0 3x6 Runof-river 1954
Atshesi HPP 16.0 2x8 Runof-river 1937
Satskhene HPP 14.0 2x7 Runof-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
Bakhvi3 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 Runof-River 2016
Skhalta HPP 6.0 Runof-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 Runof-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 25 Small HPP 2014
Kakhareti HPP 2.1 Small HPP 1957
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- Installgd Nurr-1ber- of Year of
N° Generating plant capacity un!ts (if Type commissioning
(MW) applicable)
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 15 Small HPP 1941
Kabala HPP 15 Small HPP 1953
Intsoba HPP 15 Small HPP 1998
Dashbashi HPP 13 Small HPP 1935
Algeta HPP 13 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 04 Small HPP 2012
Khertvisi HPP 0.3 Small HPP 1950
Khani HPP 0.3 Small HPP 2012
Zvareti HPP 0.2 Small HPP 2010
Dagva HPP 0.1 Small HPP 2013
Mini Khadori 1 HPP 0.1 Small HPP 2011
I Sum of Regulating HPPs 2,226.4
Il Sum of runof-river HPPs 934.3
Il | HPPs in total 3,160.7
IV | TPPs in total 925
V | WPPsirtotal 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 frot0D0MW, and 44 small HPPs with
installed capacity less than 10MW. The largest HPP isdte@tvned 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
ndnoc¢2z2 K 9aftdatiziiual generafdon capacity ranges from 3.1 to 3.5TWh, and it is by far
the most important generation asset in Georgia, providingdB5ercent of total generation in the
system in a normal year. Enguri is almost six times the size of the neastldrgdropower 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: HPRravani (90 MW) and HPP Dariali (108 MW) and others have
come online since that time.

Major TPPdn Georgia include Mktvari Energy Ltd 300MW Gardabani Unit No. 9 TPP, the 272MW
ThilsresiGardabani Units No. 3 and 4, the 110MW Energy Ir@estiabani comined cycle gas
turbine (110MW), and the more recent 13MW CCGT at Gardabani (2015) and the 13Miivecoal
Tkibuli plant (2016).

333 9EA &G A2 (IABX ¢N}yavYraarzy [AySa

The overhead transmission system of Georgia is shoWwiyime8 and highvoltage transmission lines
are listed inTablel3.

334 t N2PALISOUADS bEoTBENOENIR2YABNAEAZY

The TenYear Network Development Plan of Georgia for the period (TYNDP) was developed

in 20182019 by the Transmission System Operator of Georgia, SE@ 3 updated on an annual
basis with the consent of transmission lisees 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 202% TYNDP served as the basis for
Scenario 1

Crosshorder 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 tletwork. The TYNDPis 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 Gegian power system considering realistic scenarios and projects
relevant to 20262030 and beyond.

The Plan aims at reduction of uncertainties in order to obtain plausible projections and establish a
unified and wellstructured vision about transmission giigvelopment. In general, development of

the transmission system is a lotgrm process targeting reinforcement, expansion, and upgrading of
the network in line with demand and generation growltheevaluation of future development in the
SESANncludinghe development of scenarios, intended to be consistent with the development plans

in the TYNDP.

335 58St 2LIYSyid IyR Ly@gSadtdySyida Ay t26SNI DSyS

At the end of 2018, 10 large (capacity greater than 100 MW), 39 mediu¢i @@aVW) and 56 small
(capacityless 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 hydrop@nd other projects were

also known to be in earlier stages of planning.
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Figure8. Electricity Transmission System, 262030

Tablel3. High-voltage overheadtransmission lines

N° HI:I/a_:_r: Znosfni\s/:ir:nei?ne From To RatedVoltage (kV)
1 |Kartil Ksani Gardabani 500
2 | Karti2 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 Vel 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° Hl:l/a_:_r: Zno;r(ﬁ\s/:ir:r?i?ne Fom To RatedVoltage (kV)
17 | Lomtagora Gardabani Marneuli 220
18 | Velil Rustavi Gardabani 220
19 | Veli2 Rustavi Gardabani 220
20 | Senakil Meniji 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 Meniji Lajanuri HPP 220
38 | Kolkhida 2 Zugdidi Meniji 220
39 | Kolkhida 2a Vardnili HPP Zugdidi 220
40 | Egrisil Enguri HPP Vardnili HPP 220
41 | Egrisi 2 Enguri HPP Vardnili HPP 220
42 | Palastomi 1 Meniji Batumi 220
43 | Palastomi 2 Vardnili HPP Batumi 220
44 | Kolkhida 3 Vardnili HPP Sokhumi 220
45 | lverial Tkvarcheli Sokhumi 220
46 | lveria 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 Meniji 220
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This Chapter summarizes the energy generation planning scenarios considered EShAis S
41 { OSY I NA 2 &

The MOESDnitiated 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 basedew generation
capacity from therma(natural gas), hydropower, wind, and sdfaHowever, because of the rapid
changing capital costs for sommenewable energyechnologies and other factors, the generation
expansion scenarios were revised to ensurattthe 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 TenYear Network Development Plan of Georgia for the period (TYNDP). The
compositionof 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 addisoanhrios 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@glimate 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 wedesigned tomeet projectal electricity demand but to

be different enough to ensure meaningful comparison and contrast from an environmental and social
perspective. The distinction between scenarios generadhates to the proportion of certain
technologies or more prominent chasteristics.The composition of all scenari@gs 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 generatexfmrts.
Furthermore,the longterm 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
achievemenpf this objective in all scenarios.

The followirg four scenarios were constructed:

1 Scenario 1: Development ¢iPPsin 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 assumestthzost other planned and proposed plants will be
built as demand dictates

1 Scenario 2: Development of small HPPs and substantial expansion of solar PV afithisind.
scenario excludes larggorageHPPs. This scenario was created to simulate a pollecyithg
the environmental damage of large HPFs meet projected demand, a mix of economically
viable new wind and solar projects was added to sbenaria

1 Scenario 3: Development of large HPPs and expansion of wind and solar PV plants. This
scenario des not include prospectivaun-of-river HPPsbut includes the construction of
EnguriPSP Enguri PSP was includiedimprove 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 explations 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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1 Scenario 4: Development and expansion of wind soldr PV plants according to th&eNP
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 scenari@cenario 4 assumes no retirement of thermal
plants until 2036.

The composition othe projectsunder 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 otbécypdocuments. The list of potential
generation and supply sources also included-fgasl thermal generation and imports in case
potential renewable energy supply sources were insufficient to fully meet the projected electricity
demand during any givetime period or were uneconomic during that time period. Each scenario
included the eventual decommissioning of older thermal plants, including Mtkvari TPP, Thilsresi TPP,
and Gpower TPP.

42 9f SOUNRAOAGE {dzLlLX @ { OSYyINR2a FyR a?

To ensure the scenarios wiobumeet realistic projected demand, dispatch of existing and new units
under all scenarios wasmulatedfor the period of 20262040 using a proprietary programming model
developed by the World Bankhe model evaluated the composition of all scenariossaering the
principles of least cost economic planni@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 longerm strategy ofGeorgian 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 bloo#ssidering 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 minimitesthould be noted that an idepth
dispatch simulation, estiation of power system flexibility, and investigation of possible dispatching
issues was not part of the modeling. The level of power system rmgddetails and input
assumptions were based on SESA principles and objectives. GSE will be carrying aldtailece
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 capacitythia 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:
1 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.

1 Plant operating characteristics, including plant heat rates, and rapi@nd ranp-down limits.

1 Availability factors for power plants. For solar PV and wind projects, the modeling was done
considering hourly generation profiles.
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1 Price of natural gas.

1 The average import and export tariffs vary from year to year but with an average of
US$41/MWh.

1 The average export tariff was assumed to be US$41/MWh. Export constraints of 1,000 MW
were used for each hour of the modiad period.

1 The cost of unserved energy.
1 Curtailment of generators in case of excess capacity.
1 Rampup and rampdown constrants for storage HPPs affdPPs

1 Areserve margin requirement of 15 percent
43 | 2y a0 NHOGA2Y 2F {OSYyIl NA2A

Modeling was undertaken to ensure that there would be sufficient supply to meet demand during all
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hour of the forecast.

The demand forecast is based on the output of the TIMES model, which calculated demand based on
sectorspecific growth projections. These sectors include agriculture, transport, residential, industry,
and commercial. Energy demand from each of these seasocalculated using different drivers such

as gross domestic product (GDBhd 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 TIMEmodel. 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 enguae
generation profiles of intermittent generatorswind and solar PV projectsare 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 pdata up to 2040

PRIMARY CONVERSION END-USE DEMAND FOR
ENERGY SUPPLY TECHNOLOGIES TECHNOLOGIES ENERGY SERVICE

RIMARY (FINAL SEFUL
NER GY)

Impons, eqg

» Blowels

e Conl

» Oll products

Exports e g
* Electricily
s Diotiels

Renewables .9

* BNomess

* Biotuels Wind
*» Goothermal

* Hydro

* Solar

* Wind . Covr

Transpon, e.g
¢ Porso g

L Bus
» Traln Alr

RESOURCE SUPPLY- TECHNOLOGY COST AND DEVICE COST AND
COST CURVES §| [ PERFORMANICE ‘| PERFORMAIICE FDE"“"D PROJECTIONS

Figure9. Components of the TIMES Model '

58



€

Strategic Environmental and Social Assessment
SBA Georgia Energy Development

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 asntesto 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.

Met Export (GWh)
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G000
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2000

2000
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Scenario 1

Scenario 2 Scenario 3 Scenario 4

FigurelO. Net Exports under Each Scenario

The following are the key attributes based on the Figure above:

1 All scenarios generate positive net exports, above 5000 GWh in 2040, except Scenario 4.

1 The first three scenarios start to have a positive balance afi@B with Scenarios 2 and 3
having a steady increase through 2040.

9 Scenaridt has the smallest amount of net expertand onlystarts to have positive net
exports after 2029.

T Net exporsunder Scenario increase substantiallyntil 2030, by which time most new
capacityneeded by 204®vill have beeradded Scenario 1 has the largest net exsort

1 Under Scenario 3, net expsiincreasesteadily and will have the highest amount of net

export after 2034 because of the increase atas PV and wind capacity.

The subsectionbelow describethe characteristics of thesupply scenarios in more detail. It is
important to note again that the makeup of each scenario is not firedetail, since individual
projects in less advanced stagdgptanning can be substituted hus, MOESD will retain flexibility
to allowsome discretion imlecisionmakingregarding actual projects.
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As noted previously, Scenario 1 was based on theYBam Network Development Plan of Georgia for
the period 20262030 (TYNDP). Scenario 1 simulated currently planned projects, with additional
generic power plants being added in certain years to keep tipnging 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 hars. Table14 and Figurell show the generation capacity required to meet
demand in 2025, 2030, 2035, and 2040 under Scenarigidure 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 theed 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 denfalid is

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 sughes 867 MW of wind capacity and 1,433

MW of solar capacity would be added by 2040.

Tablel4. Scenario 1: Generation capacity (MW)2025 2030, and 2040

Hydropower
Year Solar PV Wind Thermal Total
Runof-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
Scenario 1
12000
10000

BOOD

E BO0D
4000
2000

0

022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
m Hydro m Gas Wind Solar

Figurell Scenario 1Generation capacity (MW) i2025 2030, and 2040
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Tablel5. Scenario 1: Characteristics Bfojects

Type of energy generation| Range of installed capacities (MW| Commissioning dates for new plantg
Reservoir hydropower 40-1,300 20222030
Runof-river hydropower <1-357 20222028
Solar PV TBD 20212030
Wind 21-TBD 20202030
Thermal 110300 20202038
Imports 750 constant

Tablel7 shows how electricity demand will actually be met in 2025, 2030, 2035 and 2040 under this
scenario, andrigurel2then shows how demand will be met across the entire period.

Tablel6. Scenario 1: Percentage Contribution to Generation Supply by Source,-2026

Technology 2025 2030 2035 2040
Hydro 86.0 82.0 80.6 75.1
Thermal 0.0 0.0 0.0 0.0
Solar 21 3.1 35 8.5
Wind 10.2 15.0 14.5 13.5
Imports 17 00 14 30
Scenario 1
35000
30000 i
25000 -
£ 20000
3 /
@ 15000

10000
5000

0
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

m Hydro m Thermal = Solar ~ Wind m Imports

Figurel2. Scenario 1Domestic Supply and Imports 2022040
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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&@Pas

a result, no emissions from power generation after thesar. Sdar 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 percent in 2040Imports 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.
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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 footprits (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 HPPisereduction in domestic capacity fisimarily replaced

by substituting renewable energy capacigplar PV andvind) and some thermal generation (it is
noted that most or all of this new thermal capacity would be-fjgesi turbines and reciprocal internal
combustion engines that would be eded to cover for wind and solar when those intermittent
resources were not productive)

Tablel7 showsthe generation capacity that would be available to meet peak aednin 2025, 2030,
2035, and 2040 under Scenario 2. Table 20 shows the range of installed capacities of eakstligpe.
tables and figure showrenewable energy plants (a combination of hydropower, solar, and wind
increase to meet demand from 2022 to Z3vith wind and solar further increasing substantially from
2030 to 2040. The addition of rewf-river hydropower projects included in this scenario leads to its
maximum capacity by 2028 and remains stable through 2040. Meanwhile, hydro reseapadity
remains the same from 2022 to 2040.

Figurel3indicates that Scenario 2 has the secdrighest gas domestic capacity, at 560 MW in 2040,

a 52 percent reduction frord022. 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 {égytel estimates of technically plab& 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 distributiometworks. An increase in capacity flexibilityTiRPss required

to accommodate the slight increase in wind capacity.

Tablel7. Scenario 2: GeneratioBapacity (MW) in 2020, 2030, and 2040

Hydropower
Year Solar PV Wind Thermal Total
Runof-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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Scenario 2
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Figurel3. Scenario 2Generation capacity (MW) i2025 2030, and 2040

Tablel8. Scenario 2Characteristics of Projects

Type of Energy generation Range_o_f installed | Commissioning dates for
capacities (MW) new plants
Reservoir hydropower 40-1,300 2020
Reservoir hydropower 40-1,300 2020
Runof-river hydropower <1-357 20202028
Solar PV TBD 2021-:2034
Wwind 21-TBD 2021-2030
Thermal (corr;l:;ig(tel?rtc)i);c;i)gas, steam, a 110:300 n/a
Imports 1,000- 500 2020

Tablel9 shows howelectricity demand would be met at fiwgear intervals from 2025 to 2040 under

this scenario, anéfigurel4 shows this across the entire period. Hydro rises until 2028, after which it

remains constant. Gafired thermal is needed until 2024 and then again after 2@g8r 2029, there

is a growing share of solar PVind/ 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 generatibn TY HnHHX St SOGNROAGE AYL
share of total supply generation and declioentinuouslyto 652 GWh (2.1 percent) in 2040.
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Tablel9. Scenario 2Percentage Contribution to Generation Supply by Sources, 22240

Technology 2025 2030 2035 2040
Hydro 77.0 71.6 59.3 53.4
Thermal 00 0.0 00 0.0
Solar 23 3.9 7.0 8.3
Wind 13.6 21.2 32.0 36.2
Imports 7.1 3.3 1.7 21
Scenario 2
35000
30000 et
25000
£ 20000
2
12 15000
10000
3000
0

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
B Hydo B Therma © Solar  Wind m Imports

Figureld. Scenario 2Domestic Supply and Imports 2022040
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This scenario introduces the Enguri pumggdrage 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 capaciyhe 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 alleswuced thermal
capacity and generation. This scenario also excludes all new smalf-river hydropower projects,

which could alternatively be used to replace some other larger projects if desired. This scenario is
intended to provide maximum flexibilityn actual decisiommaking by allowing future large storage
HPPs and Enguri pump&dii 2 NI 3S | tt (2 SljdzAiL) DS2NBALlF Q& LJ2 g SNJ
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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Table20shows the generation capacity (MW) to meet demand in 2025, 2030, 2035, and 2040 and this
is illustrated in Fige 15.Table21 shows the range of installed capacities of each type of plant.

Table20. Scenario 3: Generation Capacity (MY20252040

Hydropower
Year Solar PV | Wind Thermal Total
Runof-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
Scenario 3

12000

10000

8000
E 600
2

=1

4000
2000
1]

2022 2013 204 205 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

mHydro mGas  Wind » Solar
Figurelh. Scenario 3Generation capacity (MW) i2025 2030, and 2040

Table21. Scenario 3: Characteristics Bfojects

Range of installed o
Type of Energy generation capacities Comm;)ses,rli?)r(;mgme
(Mw)

Reservoir hydropower 40-1,300 20202027
Runof-river hydropower 2-195 None after 2020
Pumpedstorage hydropower 560 2030
Solar PV TBD 2030
Wwind 21-TBD 2021-2035
Thermall (combined cycle gas, steam, an 110:300 Noneafter 2020
gas turbines)
Imports 1000400 20202040
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Table22 shows the percentageontributionof domestic generation supply and imports in 2025, 2030,
2035 and P40, 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 hydropowealso 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 toneet demand at each hour, even after considering the variable nature of solar
PV and wind generation, in part due to the flexibility provided by EnguriN@&®@over, Scenario 3
has the largest variable renewable energy capacity compared to all otherrgzena addition to new
hydro inclusive of 560 MWSPwould require 2,858 MW of wind and 2,940 MW of solar PV capacity

by 2040

Table22. Scenario 3: Percentageontribution of GenerationSupplyby Sources 20252040

Technology 2025 2030 2035 2040
Hydro 75.9 66.6 538 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 58 3.9 0.8 12

Scenario 3
35000
amm ____—________——""-_-_._-__
25000 '
< 20000
O 15000

10000
5000

0
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Figurel6. Scenario 3Domestic Supply and Imports 202040

66



* Strategic Environmental and Social Assessment
SBA Georgia Energy Development

434 { OSYHYNEAB® @ RNR L2 6 SN wSy Sgl 6t S 9ySNH& DSy SN
CKSNXYIFEf DSYSNIGA2Z2Y { dzLJL) @&

Scenario 4 was developed to model thEGRPwhich includes considerable renewable energy capacity

and more thermal power generation than other scenarios. The dependentydm generation is

projected to decline gradually as a share of the total supply whiledigmatchable generation plants

will be expanded. The electricity import with a decline trendline is included until 2029 to anticipate

the increase in electricityaimand.

Table23indicates the capacity needed in Scenario fneet demancthe same is illustrated iRigure

17. The rurof-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 indicatbattwind and solar PV capacity will reach
1359 MW and 1293 MW, respectivelyy 2040 Scenario 4 includes fewer hydropower plants as the
scenario includes the gdised power generation contributing to 12.2 percent of power capacity by
2040

Table23. Scenario 4: Generation Capacity (MW), 262640.

Hydropower
Year - Solar PV Wind Thermal Total

. Reservoir or

Runof-river
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

Scenario 4

&

023 2034 202 030 2032 2033 2034 2035 2036 2037 1038 035 04D

12000

RO

000

=

®m Hydro m Gas Wind Solar

Figurel?. Scenario 4Generation capacity (MW) i2025 2030, and 2040

67



€

Strategic Environmental and Social Assessment
sm Georgia Energy Development

Table24 and Figurel8 show that from 2023 to 2040, the share of hydropower generation decreases
gradually byl4.4 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 sdesaBcenario 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 thmallestamount of electricity import from all
scenarios whiclis projected to finish in 2029.

Table24. 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
Scenariod
35000
30000
25000
- 20000
=
Y 15000

10000

5000

o
2022 2023 2024 2005 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

® Hydra = Thermal Solar Wind m Imports

Figurel8. Scenario 4Domestic Supply and Imports 2022040

According to all four scenarios, the share of imports is less than 7 percent by 2040 with Scenario 4
having thelowest 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.

44 t 26 SNJI DSYSNYGA2y FYR 9y SNHE& 9FFAOAS)

Energy efficiencgan 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 adequagg sopply.
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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, regionahd international levels. In response, the Economic
Commission for Europe launched UNDA project Sustainable Energy BEM)(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:

1 Ensuring universal access to modern energy services
1 Improving energy efficiency

1 Increasing the share of renewable energy in the global energy mix.

While Georgiahas 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, mas$sdaccession protocol,

has initiated the process of harmonization of its energy legislation with the European third energy

LI O1F3Sd | SyOSs DS2NHAI Qa SySNHe edergylaqienelgy R & G N.
efficiency programs in order tachieve 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 ptenfargescale development

of these approaches.

The National Energy Efficiency Action Plan (NEEAP), first drafted 2@024,5has been elaborated in
FOO2NRIyOS gA0K GKS LINPQ@GAAAZYA 2T BaMNMENEEARIS HAm
whichfor the period of 2012020 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 servendadicative policy documentthat is,

it is not legally bindingput rather isa visionfor developnga formal legislative basafterward

More recently, theNECP which is the basis for Scenario 4 in this SEifglude energy consumption

projects for 208> HAnAnX FYR Hnpn Oasdi@lldNBR (©OF aBrS . &6 dzanoy
SYGAraA2YA Hp LISNDSY( 265N Sy-schBaz 62y Di2E T A BE
bo/t OFffa F2NJ oc LISNOSy(d f 2-assnidA y shdB & é8ayy a dzy LI
FNBY NByYySgloftS a2dz2NOS&a AyONBFAaASa FNRY wHasbn LISNEL
dzadzl £ €0 G2 wHTdT LISNOSY iasdiadisd NEdzd Awc dimn plbdSIND Sy G a6 d
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Table25. Characteristics ofjeneration resources

Resource Resource Grouped Technologies or . . . Scenario scale, MW
scenario characteristics Possible types of Projects Areas with good potential Exclusions (maximum)
Onshorewind Wind resources with| Modernwind turbines of 2.0 Middle Georgia: Mtsketa Power density <300 Scenario 1: 1,177 MW
(WPP) wind density above | 3.0 MW each. Mtianeti (southwest); W/m? Scenarie2: 3,168 MW
300 W/n? - Small farms (<20 MW or 7 West and south of Shida Slope >20% Scenarie3: 3,168 MV
10 turbines) Kartli; Eastern and Major waterbodies Scenaried: 1,359 MW
- Medium farms (26100 MW Westernparts of Imereti;
or 10-50 turbines) South of Rach&echkhumi
- Large farms (>100 MW or and Xverno Svaneti)
>50 turbines) South Georgia: foothills of
western Kvermo Kartli ang
eastern Iskhelavakheti
Hydropower Reservoirs and Can be rurof-river, including Northern and Areas away from Scenariel: 6,999 MW (3,408
(HPP) Pumpedstorage, cascades, or impoundment/ NorthwesternMiddle existing watercourses RES, 3,591 ROR)
run-of-river, new & | pumpedstorage Georgia: Rachhechkhumi Very low head? Scenarie2: 4,896 MW (1,993
existing small ¢ Large: >100MW and Xverno Svaneti Low to intermittent RES, 2,903 ROR)
projects (mostly run ¢ Medium: 16100MW Middle Georgia: Imereti stream flow Scenarie3: 4,991 MW
of-river) ¢ Small: <10 MW and Shideartl (3,408 RES, 1,583 ROR, 56
PSP)
Scenaried: 4,253 MW2,688
RES, 1,565 ROR)
Solar Solar Insolation for | Utility-scale, grounemounted Middle Georgia: Shida Low solar insolation Scenariel: 1,559MW
photovoltaic Optimal Tilt and projects: Kartli areas Scenarie2: 1,534 MW
(SPP) Tracking PV - Small: 15 MW South Georgia: Samtskhe| - Slope >5% Scenaried: 3087 MW

- Medium: 520 MW
- Large: >20 MW

Javakheti

Major Waterbodies

Scenaried: 1,293 MW

13 d S| R¢ vétigal HeighSof the water measured from upstream of the turbine, for example at a reservoir or river intake elevatfangtevation of water downstream or below the
turbine, such as at the tailrace or receiving water body.
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Resource Resource Grouped Technologies or . . . Scenario scale, MW
scenario characteristics Possible types of Projects Areas with good potential Exclusions (maximum)
Rooftop installations are not
included in this resource
scenario
Thermal power| RICE: Steam, gas, | Reciprocating internal None relevant - Proximity to residential| - Scenariel: 1,144MW
(TPP) and combined cycle | combustion engine (primarily areas - Scenarie2: 1,144 MW
turbines gas) - Scenarie3: 1,144 MW
- Scenaried: 1,541 MW

14 Georgia ha few sizeable coal reserves other than the TkiBtlkori 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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This chapter describes the national and international legal framework that apply or may apply to this
SESA and to impact assessmédaotsndividual projects.

51 bl GAz2y It [S3Ff YR wS3dzZ I 62NE CNF YS

DS2NHAI Q& €83Ft FTNIYS62N] F2N) SYSANRYYSYdlt LINP

Though the Constitution does not directly address environmental matters, it does confirngkhefi

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 guaranteegblic 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 conventipimcluding several related to environmental and
social protection.

The Ministry of Environment Protection and Agriculture is primarily responsible for environmental
LINPGSOGA2Yy AadaadsSad !'a GKS O02YLISGSyd FdziK2NARGe X

1 Toreview and approve strategic environmental and social assessments prepared for various
strategic documents

1 To review and approve environmental and social assessments and to issue a series of licenses
and permits, including for environmental impact

1 To intemit, limit, or stop any activity having or likely to have adverse impact on the
environment, as well as unreasonable use of natural resources

1 To receive free and unrestricted information from responsible agencies and developers about
the use of naturatesources, monitoring systems, waste management, etc., and explanations
from authorities concerned with the project

1 To ensure public participation the decisiaraking process for strategic and projexecific
assessments, including assistance or leadprahvarious stages.

511 9YPANRYYSY (It DYR! faSABRYSYyld Ay DS2NHALI

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 guleldschanged. The first subsion 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

Enactedin 2017 and with most requirements in effect since June 2018, a We@n&w guides the
evaluation of how potential projects and programs can affect environmental and social resources.
Administered by the Ministry of Environment Protection and Agriculafréeorgigd MEPA)this Code
harmonizes Georgian environmental legislation with European legislation, specifically Directive
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2011/92/EU 6 an the assessment of the effects of certain public and privatejects on the

Sy @A NB yh¥ S Ditective)as anended by Directive 2014/52/Eland Directive 2001/42/EC

6a2y (GKS laasSaavySyid 2F (GKS STFFSOha 27F,theSBALLF Ay L.
Directive).

The EAC requires that amvironmentalimpact assessmentriclude & Xcoping, preparing an EIA

report, public participation, carrying out consultationswith competentadministrativebodies,and

preparingan expertopinionon the basisof the evaluationof the resultsobtained,andtakingaccount

of the expert opinion in issuingan Environmental Decisionunder this Codeand/or a respective
enablingadministrativeactasprovidedfor bythe legislationof DS 2 NHA | ®é¢ / SNIF Ay Sy SN
are considered to have a significant impautist be evaluated in an ESIA before MEPA will issue an
Environmental Decision that allows them to procegtiese include

1 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 cubianeters (Annex |, paragraph 21)

1 Construction and/or operation of hydroelectric stations with a capacitivefmegawatts or
more (AnneX, Paragraph 22)

1 Construction of overhead and/or underground electrical power lines with a voltage of 220kV
or more anda length of more than 15¢nnex |, 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 decisian on whether an EIA is requirdshsed ona 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:

1 Use of 10 hectares or more of agricultural land for +agmicultural purposes (Annex lII,
paragraph 1)

1 Combustion installations for the production of electricity with a capacityofmegawatts or
more (Annex Il, paragraph13.

1 Construction of overhead and/or underground electrical power lines with a volth§é &V
or more, and construction of electrical substations with a voltage of 110 kV or more (Annex Il,
paragraph 3.4)

1 Construction and/or operation of hydroelectric stations with a capacity from 2 to 5 megawatts
(Annex Il, paragraph 3.8)

1 Installations forenergy production using the power of wind and/or sea waves (Annex I,
paragraph 3.9)

Solar photovoltaic energy plants are not listed as requiring an EIA or screening.

A developemwnho isrequired to prepare an EIA must submit a scoping application andtrepMEPA

which then discloseshe information for public review and commerdnd holds one or more public
meetings. MEPAthen issues a scoping decision that lists the studies that must be conducted and
information that must be presented in the EMhosecontents 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 opiion. MEPA also scheduleae or morepublic meetings to receive comments
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and opinions on the EIA. Then, between thes'&nd 5% day after the application for the
Environmental Decision, MEPA issues its Decision, which includes the conditions under which the
project may proceed, or refusde allow the project/activity. The final EIA, the expert opinion, and

the Environmental Dedisn (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.
Oneof the main elements is that public participation has to be ensured at all stagdecidion
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 Nhmistry instead of the project
developer.

5.1.1.2 Requirements Applicable to Strategic Environmental and Social Impact Assessment

The EAC defines$EA- & &l LINR OSRdAzNB (2 SEFYAYS FyR 3SySNI ¢
environment and human health arigjrirom the implementation of a strategic document provided for

08 GKAA [/ 2RS®E {AYATINI G2 Iy 9L!'> Fy {9! Aa (G2 A
participation, consultations with relevant authorities, and conserving the resulth@fSEA and
recommendations from consulted parties in the process of adopting or approving a strategic
document.

I AGNYF 0S3A0 R2 OuD6@igaleZormatife adt dzd/aBminkstiativébody issuedin
accordancewith the legislationof Georgiawhich establishes future developmentframework for
individualsectorspursuantto Chapterlll of this Code andletermines characteristicand/or volumes
for the typesof activitiesprovidedfor by Annexed andll to this Codeb ¢

The stages of strategassessment are similar to those for an EIA:

1 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

1 Screening by these two Ministdeand submission of a scoping application and associated
documentation by the planning authority

1 Disclosure of the scoping application for public review, followed by decisions by the Ministries
that identify the studies and other information that must bbtained

1 Submission to the Ministries of the draft strategic document and SEA

1 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 authorilikeé
the EIA, in which meetings are led by MEPA)

1 Issuance of recommendations to the planning authority by the Ministries

1 ' R2LIGA2Y K| LILINE O f 2F GKS &GN} 3GS3IAO0 R20dzySyl
recommendations and recommendations made by otsiakeholders.

la y2GSR LINB@GA2dzates ah9{5 KIFIa y2i RS@St2LISR | a
and, therefore, this SESA is not technically subject to the requirements of the EAC. Although there is

no legal role for MEPA and MOH, MOESBE ids for the SESA to meet the substantive requirements

of the EAC even if not the administrative and procedural olmegteparation for adoption of the EAC,

the predecessor to MEPA, the Ministry of Environment and Natural Resources Protection of Georgia
issued guidance on SEA in 20Guidelines on the Practical Application of Strategic Environmental
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Assessment in Georgid@this guidance describes roles and responsibilities, procedural and analytical
practices, and adoption/issuance of strategic documents.

5.1.2 h (i K@ KIS DISY2 INEAIIAYA ([ B2 NE ¢ Y S(F Ol & dzS/aR

Other key laws and requirements, most of which were also modified in 2018, will also applgrgy
projects approved by MOESD, including:

Law of Georgia on Environment Protectigadopted 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 moost energy projectinclude environmental management,
licensing, stadards,EIA ecosystem protection, protected areas, and biodiversity

Law of Georgia on Licenses and Perngglopted 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 increaseddazard
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, amergland abolishing licenses and permasnong
licenses that may be required by energy projeats licenses for lectricity production dectricity
transmission dectricity dispatching eectricity distribution natural gas transportation and oil
transportation. In addition, projects may requirangronment impact permié and construction
permitst some smaller hydropower as well as solar plants may not require construction permits.

Law of Georgia on Water (adopted on 26.10.1997, last amended o0n0.@7.2018,
400.000.000.05.001.000.253). The Law regulates water resources in Georgia, including the use and
protection of surface and underground watek. project developer is obliged to prepare technical
project for extraction of water from any surface t#abody, which shall be agreed with and approved

by MEPA.

Law of Georgia on Soil Protectiofadopted 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 fetility. The primary applicabilityto energy projects would be toequire 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 aréa®il or earthen materials are taken

from borrow pits Inaddition, projecs arerequired to manage fuels and other hazardous substances,
so they do not contaminate soils.

Law of Georgia on Protection of Atmospheric Amdopted on 22.06.1999, last amded 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 environni@ssil fuelfired projects) would

be most affected by the requirements of thisMa

Forest Code of Georgiéadopted on 22.06.1999, last amended on 27.06.203%0.000.000.05.
001.000.599). The Georgian State Forest Fund comprises lands held by the State, and its privatization

is regulated by the law of Georgtahy (G KS t NID@GR NER I §. TEeyFENSBHEADER £
implemented by the National Forestry Agency, establishes requirements for the Agency to tend,
LINEPGSOGzE O2yiGNRf GKS dzaSz |yR NBalG2NB (GKS F2NEB3
improve climatic, water redating, protective, cultural, recreational, and other natural useful

LINE LISNIASadé ¢KS /2RS SadlofAraksSa OFGS3I2NASa 27
categories of nofforested land, including open plantations and nurseries, etediraras, fire
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damaged and dead stands; agricultural lands, other-fovestry lands and lands of special use with
hard surface roads angassageway®f various purpose, power and communication lines, and a
variety of other norforested lands. In addition, th€ode establishes categories of protected areas
and usable forest areas, depending on the environmental, social, and economic importance of these
territories, and permissible use&nergy projects, including transmission lines, that are located on
Forest Fud lands would requira permit for general use and have the land under towers transferred
for administrationby developers or by GSE in the case of transmission lines.

Law of Georgia on the System of Protected Argaslopted 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 afgass may bentectedas

cultural resource monumenjsfor biodiversity (for whichthere are several categoriescluding
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.

[ 2F DS2NHAI 2y GwSR [ (Addpied onl0§.(08.2003y I8sRamer@ledbré 2 F |
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 emdahgpecies 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 Heritagéadopted on 08.05.2007, last amended &9.02.2023,

4500 dbnnndnpdnamdnanHdympod ¢KAA flF¢g asSia aO2YLlz a
a0FtS SI NIK ¢ 2esdentialyanyspkivieOpkant ar@l tizingtnission line except the very
smallest. Poceeding withany project requires clearance letteissued by the Ministry dCulture and

Sport of GeorgiaThe law also requires projects to haaechance find procedure that requires
construction workgo be stopped and the Ministry of Education, Science, Culture and Sport informed

in case a find is encotered.

Law of Georgia on Public Healtlfadopted 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 ahyeaftvironment, 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, dphoise, 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 $at@ protect and restore wildlife as well as

their habitats, including ensuring maintenance of species diversity and genetic resources, and general
protection of wildlife, includingn situand ex situconservation, 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. Thiaw requires projectsto manage all wastes in a way that protects the environment.

If a project willgenerate more than 1,000 tons of inert wast@g;ludingspoil fromexcavations and
grading, the developer has to develapd submit a waste management pléor review and approval
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by MEPA, as well as public revieawailablelf aproject will generate more than two tons bhzardous
waste, ithasto develop and implement a hazardous wastes separation and collection system and
provide information and apprajate 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 workersd aemployers. It requires fair
reimbursement and the creation of safe and healthy working conditions. The law includes a humber
of provisions relevant to the project, including employment guarantees, working time, government
social insurance, benefits apgnsions, 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 chstiam 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 th&ct on HIV ldction / AID&nd theAct 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 workinghours for workers between 14 and 18.

Law of Georgia on the Procedure for Expropriation of Property for Necessary Public sshujsted

23.07. 1999, last amended 29.06.2018, 020.060.040.05.001.000B&0)gia 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 Emomy 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 exjmolpais

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 negotiatidi® primary governmental
institutions involved in the land registration procesdaclude 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 ownershifor registration with the NAPR.

Law of Georgia on Payment of Substitute Land Reclamation Cost and Damages in Allocating Farm
Land for NorFarming Purposes (adopted 02.10.1997, last amended 20.07.2018,
370.020.000.05.001.000.244jhis law establishes reqaments 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 neagricultural 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 (adopted7.03.2018, last amended 22.12.2018,
270000000.05.001.018780)his 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 listediithe Ordinance ofGovernment 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,Hzardful, 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. Measusethat 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.

513 ¢ SOK YRIOFR I NRIZA RISYR y S &

Georgia also has series of other ordinancethat apply to energy projectrdinancesunder self
explanatonytitles are listed in Table 2.1.1.

Table26. Selected ordinances applicable to energy projects

S Adoption Last o
Legislation Date Amendad Registation Code
hNRAY YOS 2F D2 @SNYYSy 24.12.2013| 12.04.2017 | 300160070.10.003.01753
69adlot A&aKYSyd 2F LINEB
I 2ySa F2NJ £ AySENI O2yal
hNRAY YOS 2F D2 @SNYYSy 17.12.2013| Not amended| 300160070.10.003.01751

Go9aidl ot AAKYSyld 27F al F8
of power transmission lines and electrical
AyaalrttlriaArazy @62NJ) &é

hNRAY YOS 2F D2 @SNYYSy 17.12.2013| Not amended| 300160070.10.003.01750
Go9aidl ot AaKYSyid 2F (SOK
St SOGNROFE AyadlttlaGaz

hNRAY YOS 2F D2 @SNYYSy 31.12.2013| Not amended| 300160070.10.003.01762
GoadlotAaKYSydG 27F GSOK
calculations of maximum permissible discharge ¢
pollutants, with wastewater, into theurface water
02RASAaE

hNRAY YOS 2F D2 @SNy YSy 31.12.2013| 29.05.2018 | 300160070.10.003.01765
Go9aidl ot AaKYSyld 2F (SOK
pollution protection of surface water bodies of
DS2NBAL £

hNRAY YOS 2F D2 @SNY YSy 03.01.2014| 22.05.2018 | 300160070.10.003.01760
oEstablishment of technical regulations regarding
SYGANRBYYSYdGlFt LINRGSOGA

hNRAYlII YOS 2F D2 @SNYYSy 14.01.2014| 19.12.2017 | 300160070.10.003.01767
G9adl ot aechaicabrggilatianfregarding
environmental damage identification (calculation
YSGK2RE
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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
6aiKS 9! {9! S5ANNBOUAOGS:DHdzk FRaA I2R RO dzRA fr@legit KS | Y Q
Environmental Assessment (SEAR NB O (i A 2o the Depuy Prm@ Minister (2005) and the

Guideline on Implementation of the EU Directive 2001/&C( 2004 { 4 N} 4§ S3IA O 9y OA NP
Assessment in the World Bank: Learning from Recent Experiences and Challenges [(ROSESA
Reportisalsointended 2 YSSiG GKS NBIdZANBYSyGa F2NAaAQwhiech Saidl of
was developed to conform tolHaw.

Therefore, a number of key national strategic level documents, comprising policies, plans and
strategies, were taken into consideration whipgeparing the SESA. Although the Georgia EAC
technically requires aBA\i 2 6 S LINBLI NBR oFasS 2y | aRNI TG adNI i
series of strategy documents and is intended to be consistent with @agides the ones listed in the

following subsections, the SESA also considered theY&an Network Development Plan for 2620

2030, which was described 8ection3.3.4

5.1.4.1 (Draft) StateEnergy Policgf Georgia 2023

The draft State Energy Policy of Georgia sets out policies for energy security, decarbonization, and
economic cooperation, among others, as Ggaraspires 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-tkigh energy sector; to eliminate the
growing g@ 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 gy standards and internationally
accepted practices.

The Energy Policy includes several objectives:

1 It aims toincrease energy securithrough diversifying energy resources and reducing
dependence on energy imports

1 Theeconomic performance ancbmpetitiveness of the energy sector will be improvsd
promoting technological progress, developing a natural gas market model, transposing
European directives and regulations into national legislation, establishing effective trade
relations with neighbdng countries, and encouraging foreign investment in the sector

1 It will improve the organizational and institutional development of the set¢hwough
introduction of a new electricity market model that envisages participation of new entities
at both thewholesale and retail levels and the launch of an organized natural gas market;
at the same time, the Energy Policy sedksprotect the rights of energy sector
participants and consumers
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1 The Energy Policy aims maitigate negative impacts on the environmeloy 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

1 It also sets foilh actions tamitigate and adapt to climate change

1 The Energy Policy promotes tdevelopment of renewable energy resourcéscluding
through technical and procedural support for wind, solar, and hydropower generation;
support for geothermal heat productip production and sale of biofuels; and improved
management of solid biomass resources

1 It also calls foimproving energy efficiencthrough the development of an institutional
and normative framework and professional and institutional capacities and g¢ffrpublic
awareness campaigns; Georgia will also introduce energy audit, energy management,
energy labeling, and Eatesign systems and training programs as well as building energy
efficiency certifications and minimum energy efficiency standards

1 The Energ Policy aims to promote a healthy living environment by increasing access to
energy services anegducing energy povertihrough development of longerm support
mechanisms aimed at reducing its root causes

1 It promotes innovative development, educatiomdaresearctby 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 NREA®stablishedthe objectiveto 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 MOESctedas the lead governmental authority ihe 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, Miistry of Finance, Georgian National Energy and Water Regulatory CommisSipn, G
Electricity Distribution Companies, Geostat, llia State University. The development of the NREAP was
fully supported by the team of international and local consultants framer§y Efficiency Centre
Georgia, in the framework of the project financed by the United Nations Development Programme.

TheNational Renewable Energy Action Plan (NREARDP132020 years has been approved in 2019.
Renewable energy measures are includethie draft NECP.

5.1.4.3 National Energy Efficiency Action Plan (22020)

In 20172018, Georgia developed and 2019approved the MEEAHor the period of 2012020.
9FFSOGAQPSt e GKAA R20dzySyid aSia 2dzi DSaiNEdd Qa FAl
set of investment and policy measures of 20

Energyefficiencymeasures arencluded in the draft NECP.
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5.1.4.4 National Integrated Energy and Climate Plan of Ge@2§iZ?)

Note: It is understood that the NECP is currently in draft f@snofJune 2022)with work still in
progress. Due to the importance of this Plan, it is summarized even prior to its formal adoption.

TheNational Integrated Energy and Climate Plan of GedMNf#CP) is to covire 2021- 2030 period,

with an outlook unti2050 and is toensure consistency with policy objectives at the EU, UNFCCC and
Energy Community leveThe NECP states thaetNational Energy Security Objecthas the ultimate
objectiveto achieveenergy security of Georgiavith adequate and reliablsupplyof different types

of highquality energy to all consumers, at a fair price, while protecting the interests of national
security andsustainable development, in the shednd longterms.

The NECP notes that in the past 10 ye¢hesGovernment 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 efficiencgoVéement 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 he support for the development of energy projectse NECP concluded themge 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 bintegration 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 excedige percent(due to the pandemic, the exception is
2020).

NECP listsmumber of the key energy security challenges and factors/targets (not mutually exclusive)
that Georgia faces at the moment, including:

1 Dependence on importeélectricity to meet seasonal demansl raising concern over
aSOdzZNR G & 27F & dzLJLér éodsumptiors pedR< idzyidtey vietie moid &
abundant generation sourceéhydropower, is at the lowest. During winter, therefore,
Georgia must rely substantially on imported electricity and domestic thermal power
generation using imported natural gas. Thepbrt dependence is gradually increasing
over recent years.

1 Uncertainties in demand and supply the face of an anticipated increased share of
intermittent renewablewind- and solargeneratedelectricity as well as variable demand
from prosumers, electrizehicles, cryptemining and other emerging new technologies
complicate the reliable planning diie power system and may requirehigher level of
system reserves and innovative demand management.

1 Environmental and social conceralsout large renewable energy projects have caused
strong public opposition, leading to substantial delays. It is important to follow
sustainability principles.

1 The obsoleteenergyinfrastructure of the electricity and natural gakas led to poor
technicalreliability and does not correspond with requirements of modern planning,
construction, and operation.

1 There is insufficient crosdorder transmission capacity The cros$order
interconnections with Russia and Armenia do not hawufficient reserve linesthus
reducing the reliability of transmission. The main crbesder 5@kV connection with
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Azerbaija has a330kV reserve that can assure the reliability and safe parallel operation
only at limited load (<200 MW.

1 There is too mucldependence on a singgource of imported natural ga$he import,
gK2t SaltSY yR NBGFAET GNIRS aSOi2NBn 2F DS2NH.
state-owned Azerbaijani company SOCAR.
1 Theabsence of strategic gas storamethe face of tle singlesourcedependenyg seriously
282 LI NRAT Sa GKS O2 dariskiBeQuaintetrupted dasi Supplti  LINE JA R
consumers. The country consumes @3 times more natural gas in wintes in summer
and has no own means of balancing the demand and hedging the supplyhaskse
increased due to high strain on exporting countries and their systems. It also impairs
D S 2 NJility @aindependently balance the gas received through South Caucasus
Pipeline contract.

1 Thed RRAGA 2y f ¢ withith& ShahaedB SorsBriitBO0 million cubic meters
peryear will expire in 2026t will be a challenge toldain replacement of thigdditional
source of gas in the wintén order tomeetd a2 OA I £ ¢ aSOG2NJ RSYIlI yR®

1 TheGeorgian government and energy companies cannot guaranteaydisesupply to
temporarily occupied territoriesf the country. As a result, the heating demand causes
inefficient use of electricity, overload of the power systeamd drop in the quality of
supply.

1 The country needstrategic reserves of oil and/or oifrquluctsto meet demand in
emergency or extreme conditien

1 The country does not have adequaii refining capacityo meetits own demand.

1 The major energy asset of Georgian power systeéamEnguri/Vardnili hydropower (HPP)
cascadeis partly inthe Rusgan-occupied territory of Abkhazidhe 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 thigically importantcascade.

1 The growirg unpaid and uncontrolled power consumption of Abkhapiasumes most of
the Enguri/Vardnili HPP cascade outpuiblating the 40/60 split agreemenThe cheap
electricity and the lack of control have encouraged cryptocurrency mining in Abkhazia
which ingeases consumption even further.

1 Thepoor state of distribution network and meterirgnd requires significant investment
in Abkhazia, as well as the Svaneti region. Network problems and related payment
disciplineissuescompromise the quality of suppand cause energy povertyspecially in
winter periods.

1 There arephysicalrisks related tahe proximity ofcritical energy infrastructure(e.g.,gas
andoil pipelines power transmission linegtc.)to the territoriesoccupiedby Russia.

1 Introduction of smart technologies and automation of critical energy infrastructure
increases the vulnerability and risks of cyla¢tacksand reducesybeisecurity

1 Globalclimate changecauses the risks of increased and irregular demand while also
having a negative ingrt on energy supplyExpected extreme weather conditions,
increased temperatures, natural disasters, hydrology, and wind pattern changes, as well
as potential restrictions on regional tradéll need to be closely examined and taken into
account in energplanning.
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T Volatility in cryptocurrency pricesause drastic fluctuations in power consumption,
complicating shortand longterm balancing of the power system.

1 Devaluation bthe Georgian laincreases the price of electricity and natural ghe main
fuel used byTPPsThis may affect the affordability of energy by residential consumers and
businesses as payments for imported energy are mainly carried out in hard currency.

1 Unsustainable use of fuel wotehds to deforestation, fuel deficienand enegy poverty
in some regions of Georgia. Energy poverty is also causpddrthermal performance
of residential dwelling cities as well as in rural regions.

1 Energy inefficient buildings the residential and public sectors increase heating and
coolingenergy demand.

Much ofthe draft NECBpecifies a road mapith specific action items aimed at tacklingdresolving

thesechallenges. The action items/measures are strualurg objectivesand sectos (e.g., electricity
production sector; gas sector; la@ector; coal) Action items for the elctricity generation sector
included:

1 Diversification of power plants according to the types of primary engamerating product
used (including wind, solahydropower, natural gas.etc.), to avoid major disruptianin
electricity generation during periods of unavailability of primary enayggerating products
(including hydropowerand dependency on imported energy carriers

1 Construction of new interconnectors with neighboring countries

1 Implementation of energefficiency measures to reduce electricity demand/consumption,
and import

1 Construction oftwo new high efficiency combined cycl€PPsby 2025 to close existing
inefficient TPPsnd to guarantee base power to the country and improve reliability

1 Creation ofa favorable investment climate for investments in renewable and clean energy
technologies

1 Rehabilitation and renovation of existing energy infrastructure and increftheir capacities

1 Upgrade to smart management tools, including supervisory control aatd ecquisition
(SCADA) and wideea monitoring system (WAMS) systems

1 Development of smart metering technologies for demaside management
1 Gonstruction ofregulatingHPPsvith water reservoirs

1 Construction of pumpedtorage power planto increasesystemflexibility andreliability and
to facilitategreater integration ofntermittent renewable energy sources and power batteries

1 Development of hydrogen production and storage technologies and others.

The modeling accomplished for the SESA will allow pssgi@vard several of these objectives and
shows that others may bannecessarySpecifically, 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 improing 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 nemethe
interconnectors that are a priority action item.
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A number of international laws and conventions have been ratified by Georgia. The following are
potentially relevanfor energy projects:

1 Convention on International Trade in Endangered Species of Wild Fauna and Flora (1973)

1 Vienna Convention for the Protection of the Ozone Layer (1985)

1 Convention on Access to Information, Public Participation in Decision Making aeskAcc
Justice in Environmental Matters (1998). Georgia law cw®with this Convention

1 Convention on the Conservation of Migratory Species of Wild Animals (1979)

1 Agreement on the Conservation of Bats in Europe (EUROBATS) (2001)

1 Agreement on the Conseation of AfricarEurasian Migratory Waterbirds (2001)

1 UN (Rio) Convention on Biological Diversity (1992)

1 Paris Convention on the Protection of the World Cultural and Natural Heritage (1972)
1 European Convention on the Protection of the Archaeological Heri(2992).

In addition, Georgia has ratified a number of core labor standards of the International Labor
Organkation, including the following:

1 Forced labor (C105)

1 Child Labor (C182)

1 Discrimination (C111)

1 Freedom of Association and the Right to Orgafz&7)
1 Equal Remuneration (C100)

1 Minimum Age (C138).

522 OV GANRYYSYiGlt | 8 LYOBNYI{ARYRENRAYI yOAL €

Many or most large energy projects in Georgia involve financing from international institutions, many
of which have adopted their own environmental and social standafd@dle 27 identifies the
standardsthat the BJ and many international financial institutionapply to projects for which they
provide financingThe standards and guidelines established by each of these and other institutions
are generally similar, and rgaly similar to Georgian law, although there are variations in detailed
requirements.

Table27. Environmental and social standards established by selected financial institutions

Institution/Entity Source of Primary requirements
Asian Development Bank Safeguard Policy Statement, including Safeguard Requiremefts
Asian Infrastructure Investment Environmental and Social Framework, including Environmental a|
Bank Social Standards3

European Bank for Reconstruction | Environmental and Social Policy and E&S Requiremeb@s 1
andDevelopment
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Institution/Entity Source of Primary requirements
European Investment Bank Environmental and Social Standard&d
Equator Principle Financial Equator Principles-10
Institutions
European Union Directive 2001/42/EC on the assessmehthe effects of certain

LX Fya FyR LINRPANIYYSa 2y G(KS §
International Development Finance| Environmental and Social Policy and Procedures and IFC

Corporation Environmental and Social Standards@

International Financ€orporation IFC Sustainability Framework, Performance Standaodsal and
Environmental Sustainability9

Kfw Sustainability Guidelire

World Bank Environmental and Social Framework, Environmental and Social
Standards 410

53 D22R LY UGSNYMBARNN OIALYRIzA

Most international institutions require that projects implement best managemeractices often

GSNYSR a322R AYydSNYI (A Anotdério dvgidodradiich nvirbien@iardO S ¢ = 2
social impactsThe World Bank Group hagsomulgated a number of Environmental, Health, and

Safety Guidelines (EHS Guidelinka) are widely considered GIIRmong those applicable t@rious

energy projects are

1 General EHS Guidelingsovides guidance for environmental controls during fagilit
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.

1 EHS Guidmes for Electric Power Transmission and Distribution (2007)

1 EHS Guidelines for Thermal Power (2008)

1 EHS Guidelines for Wind Energy (2015)

1 EHS Guidelines for Electric Power and Distrib(@008).

In addition, the World Bank and most other institutions, including tho3ale27, have promulgated
a variety of guidance manuals and ggwéctice notes. Widely cittgoodpractice notesand guidance
include:

1 Asbestos: Occupational and Community Healttofld Bank2009)

1 NonDiscrimination and Disability\(orld Bank2019)

1 Addressing Gender Based Violence in Investment Project Financing involving Major Civil
Works (2@.8)

1 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
SYKFyOS 62YSyQa tSFRSNAKALI FyR @2A0So

1 IFC Good Practice Note on Environmental, Health Saigty Approaches for Hydropower
Projects (2018

1 LC/ k9. w5 22N]JSNAQ ! O02YY2RIiA2yay tNrOSaasSa |y
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1 Many institutions have now promulgated guidance for preventing or controlling outbreaks of
COVIEL9 (and/or other diseases) at projects theindnce and nearby communities, and
Georgian authorities have also established requirements.
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Stakeholder engagement is an integral part of stratetgcisionmakingin Georgia as well as in
decisions about individual projects. The purpose of stakeholder consultation guwépgration ofthe
SESA is to ensure that the views, intergaitgl concerns of all interested parties are taken into account
in the development bstrategic assessments and before adoption or approval of strategic plans.

62 {GF1S8K2f RSNJ 9y I 3A8YSyid FyR /2yads il

An overview of the overall SESA stakeholder consultation process is preseiitdnlé®8. 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 déncCihapter2

621 YSeé {GF1SK2ft RSNA F2NJ {9{!

At the time the SESA was first conceived in 2016 and 2017, stakeholders were identified based on their
previous interestn 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 aptemmented 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 planninglaadionmaking

and in expressing opinions and being involved in the SEA process. This may include individuals but
primarily includes national and locgbvernment agencies as well as nongovernmental and civil
society organizations with an interest in energy projects prugjrams.

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). Kegkeholdersdentified to dateare shown inTable29.

622 t NEB@A2dza {0 {SK2f RSNJ 9y 3Fr3asSySyd FyR [/ 2yad

The stakeholderconsultation process for the SEA beganin January2017 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 mprojects that could meet projected electricity
demand from 2020 through 2040. The differences between the new sceragas the mix of fossil

fuel and renewable generation technologies. Consultations that have been held to date were shown
in Table3 above.

6.2.2.1 Comments and OpinioneBarding Bergylssues

Most comments and opinions were expressed by such stakeholders as the Ministry of BEhéngy (

time ¢ now MOESD, whidk the planning authority in this case), th&Eand NGOs interested in the
SySNBHe aS00G2N) 2F DS2NHAIFI ® ¢KS& NBO23yATl SR GKFG 3
energy sector management. The concern was esged that the country has been developing
hydropower projects on a cadwy-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 strateg and strategic site allocation policy that serve as a-teng 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 sourceaxfygnand 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 evalasted|l as

waysfor the practical applicationof the principlesof energy efficiency. The development auch
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 ensigigy e
safety.
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Table28. Overview of theSakeholder EngagementProcess

Steps Objectives Stgkeholders Activities Main documents to be produced
involved
SCOPING - ldentify regulatory All Stakeholder identification and List of potential stakeholders
authorities and other analysis (desktop social scan)
Corresponds with the §takeholders who should be : :
) hase of the |nvqlved in the SESA proces Planqlng stakeholder consultation | SEP
;?grg P - Notify stakeholders of the anddisclosure
SESA process and give ther . . .
(Seet_)elow for SESA the necessary procedural Notification of stakeholders of Background information
scoping) and substantive information energy development process and | document for stakeholders
to facilitate their hput to the SESA
process . Engagement of stakeholders - Records of meetings.
- Engage stakeholdexslisten - Updated stakeholder
to them and record issues database and issues
raised (concerns, comments record
and questiony
DISCLOSURE AND - Provide relevant - National, regional, - Advertisements/ - Advertisements and
CONSULTATIONS stakeholders with local authorities announcements of announcements
SESA and energy progra infqrmation on _ - Regional and local - Availability anq meetings - Recorc_is_of meeti_ngs
stakeholders pollcy/program pptlons and authorities - Comment p.erlod - Spec_:|f|c information
E&S considerations for each - Meetings with stakeholders sharing documents
- Engage stakeholderslisten | - NGOS, asdescribed in SEP - Summary of comments
to them and record B Oth(_er interested and how they were
additional issues raised parties addressed
- Acknowledge issues raised
by stakeholders, tell them
how MOESD responds
RNALSESA Disclose final SESA and SEP All stakeholders that | Disclosure on website and offices | Final SESA and SEP
have shown an
interest in theproject
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Table29. KeyStakeholderdor Energy DevelopmerBESA

Sector/Group Entity/Organization (present names are shown)

Governmenif Georgia Ministry of Environmental Protection and Agriculture

National ForestryAgency

Agency oProtected Areas

Ministry of EducationScienceand Youth

Ministry of Cultureand Sport

Ministry of Internally Displaced Persons from the Occupied Territories,
Labor,Health, and Social Affairs

Ministry of Regional Development aridfrastructure

Ministry of Finance

Ministry of Justice

Ministry of Internal Affairs

NationalAgencyfor Cultural Heritagd’reservation

Geostat

Companies JSC 6E
ESCO
EnergoTrans

JSC EnergBroGeorgia

GeorgiarOil and Ga€orporation
JSC Telasi

Companies involved in hydropower and other developments (e.g., Cleg
Energy, Adjaristqali LLC, Enka Renewabl@gater, Nenskra Hydro, etc.)

Funds Partnership Fund

Colnvestment Fund

Georgian Energevelopment Fund

International Financial Asian Development Bank
Institutions

European Bank for Reconstruction and Development

European Investment Bank

International Finance Corporation
Kfw
World Bank

European Union European Commission DelegationGeorgia

Private Sector Transelecticdimited

Enguri

JSC Nenskitdydro
AGL

DarialiEnergy
Hydrolea LLC
UrbanEnergy

JSC NamakhvaHPP

NGOandCSOs World Experienceseorgia WEG)
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Sector/Group Entity/Organization (present names are shown)

WWFCaucasu®rogrammeOffice

NACRESBIodiversityConservation and Research

The Energ¥fficiencyand CleaneProduction Centre
IUCNSouthCaucasu®ffice

Institute for Regionaklnd LocalSeltGovernance Development
CENN Caucasus Environmental N&Bvork

REC Caucasg®egional environmental center for Caucasus

Green Alternative

TransparencynternationatGeorgia

Affected regions and Most or all
Municipalities

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
devdopment 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 costsbanefits and making decisions
regardingthe preferredscenarioof spatialdevelopmentand site selectionfor HPPs.

Other key comments and recommendations included:

1 The need to evaluate the cumulative impacts of multiple projects.

1 Anissue said to beommon 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 peess rather than having such planning documents rely on general
concepts, as has been case in the past.

1 Adoption of a watershedbased approach for managing water resources, including
establishment of management structures fodividualriver basins and deslopment of
river basin management plans. A new water law that is being developed is expected to
require basin management planning.

1 The need for geohazard risk evaluation in the earliest studies during hydropower project
planning. Further, it was recommead that these studies should be conducted during
the strategic planning of watershed management glan

6.23 5A a4 0f 2§ deMB SHKPR/RSIMIGF GA2y 2y {9{! wSLI2 NI

While SES#f GeorgigEnergy Developmeritad been in progress, the Government of Georgia drafted
the National Energy Polignd NECPSESA of NECP is currently underway. Present report on SESA of
Georgia Energy Development is intended to become an input to the SESA offNBl@Pdisclosure

and stakeholder consultation on this document willdredertaken by MOESD and recommendations

on it will be issued by the Ministry of Environmental Protection and Agriculture and the Ministry of
Internally DisplacedPersors from Occupied Territories, Labor, Health, and Social Affairs as per Law of
Georgia orthe Environmental Impact Assessment Code of Georgia.
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This chapter identifies the current state and characteristics of the environment and socioeconomic

(E&S) conditions, known as thibaselin€. 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 areadude

1 Climate and air quality

1 Surface water and groundwater

1 Geology and soils

1 Landscape and biodiversity

1 Community and socazonomics

1 Cultural heritage.

For each environmental and social topic, tharious potetial receptors areidentified (as noted
LINBGA2dzaft @Y aNBOSLIIi2NERE F2NJ GKS {9{! IINB oNRIR O
as is the case of projespecific assessments) wSOSLIi 2N aSyaAGABAGASEA | NB ¢
and wlinerability of the E&S receptqgras described in Chapter 8

7.1 Iy F 2 NI {20dZN2O)S &

A wide variety of sources were consulted todefine the baselineThese includeda combination of
previous energy sector related E&S studies, pubtiebilable websites, documents and publications

of official statistics have been used and cited. The majority of the baseline data and information came
from the sourceshown inTable30.

Table30. Information Sources

No. Source Note

1 Draft Strategic Environmental and
Social Assessment of Development
Scenarios for th&lectricity Sector of
Georgia, Stucky, 2012019

2 Third National Environmental Action
Programme of Georgia for 202021
(NEAR3), published in 2018y MEPA

Primary source of baseline information

NEARS is an important strategic level document, which is
determined by Georgian legislation, as well asritgrnational
obligations. NEARB reflects the coordinated actions of the
stakeholder agencies (both state and the local-self
government bodies). identifies the environmental priorities
of Georgia, establishing at the same time, the strategic4ong
term goals, targets and activities required to improve the
environment over the next five years. NEARddresses
actual problems related to environmeritguality and human
health in the context of Soci#conomic Development
{GN} G6S3&8 2F DS2NEHAI WDS2NBEH

National Report on the State of the
Environment of Georgia, 202009,
developed by the Ministry of
Environmental Protection of Gegia
and approved in 2011.

Simmarizes all existing information on the state of the
environment of Georgia for 200Z009. The document
describes the main directions of environmental policy of the
country, presents information on the qualttee 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 Environmeait CEA isntended tothe government, civil society, and
Analysis (CEA), The World Bank (20] development partners of Georgia in identifying and analyzir
critical environmental constraints to sustainable growth and
shared prosperity. The report providescommendations for
reversing environmental degradation that are multiscale in
nature and involve crossectoral interventions. It covers the
topics of ambient and indoor air quality, waste managemen
degraded agricultural land, forest and landscape
managment, 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 ¢ KS aAiyAaihtBsOrepasgbvogdwas Bed to
Environmental Protection and gather information about forests and land ygeotected
Agriculture of Georgia areas and species, biodiversity, and landscapes

6 UNESCO World Heritage List Maps of UNESCO Wottritage sites

7 DS2NHALF Q& ¢ KA NR [ Identifycurrent and future trends in climate changgimate
Communication to the UNFCCC, 201| changeimpacts, adaptatiorstrategies, andnitigation

measures.
Gearaphicatlas of Georgia Various geolocated attributes
National Report on state of the Currentstatus of environment important for the power sectq
environment of Georgia 2012017 development

10 | OtherElAs prepared for energy Baseline informatiorfrom ElAs prepared for various projects
projects (e.g.,NenskraNamakhvaniQni Cascade, Shktzevi HPP,

Kartli Wind farmetc.)

72 DL{l (6l 6 &S

A GIS database developédr a preliminary draft SESA produced by Stucky (2019) was further
supplemented and integrated into the current SESA report. The GIS daiabaskesinformation on

0KS O2dzy iNEQ&a NBIA2YI f alitg Fedlbgy,RygoNi@phaldgyt, soibdOveriand G S =
land use, flora and fauna, water resources and stream network, protection areas andcnwmic
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
NE&2dz2NOSad RS@GSt2LIVSyidz O2dzyiNEBEQa NRIFIR ySGg2N] =
others.
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7.3.1.1 Climate and Meteorology

Climate zones of Georgia are shownFigure19 and Figure20, which showzones undedifferent
classification systems. The western part of the country is predominantly characterized by subtropical
climate transitingfrom the oceanic climatéo the humid subtropical, medium and dry subtropical
eastwards. Soutfseorgia is characterized by temperate continental climate. The central part becomes
warm continental,and the easternmost part is humid subtropical.

Warm ecoanic cimate/
Mumid subtropical cimate (Cfa)

B Temperate oceanic chmate (Cfb)
ey

Ternperate contnental climate/
Mumed continental climate (DY)

joe) Warm continental chmate/
Mumid continental clmate (Dfa)

A48 Virpor, cod (850
Tomgenate, 20 0y weiner, Nt sumene el
B Temgerste, 20 0ry snines, winm somme 1CY)
W Tl ng dry seaton. hot smeser (SF)
W (Sl N dry sepion mam s, e D%
W Coit o dry semion. codd summmer %)
W Pol, tindes IET)
LR AR

Figure20. Climate zones of Georgia (2)

Georgia is located between the Black and Caspian Seas, south to ther&@aatasian 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 iwb 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 sowOedifferent

climate zone are encounterdd the country

The Greater Caucasi®angeshields 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 towardzastern 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, thestern 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 GeorgiaThis region is located in humid subtropical zone. Due to lower la#uhd 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 tHadk Sea. The characteristic feature of the climate here

is altitudinal zoning.

The average annual temperature at lower altitudes varies betwedA°@. At higher altitudes (above
2500 nasl)average temperatures are betweenc20°C. At elevations about 7@D0 nmas| the mean
temperatures are 22°C in January; in high mountainous regions mean temperature drops-Up%0.
The absolute minimum temperature can be as low2&8C. In JubAugust (the hottest months of the
year) the average temperature rangestiveen 622°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 Rachachkhumi precipitation levels are lower and amount to-9200

mm. Cloudy days are frequent and humidity is high in this part of the country. Snowfall in lowland is
not usualandsnowlingers only dew days. In mountainous aas the snowfall aabe very intensive

and can generate snow accumulation up td fheters, however this occurs only in specific zones with
high humidity and high altitude.

EasternGeorga. 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 temperaturesext dtttudes are
8-10°C while at higher altitudes (35@tas) average temperature i6°C. During the coldest months
(January and February) temperature can drop3do -15°C. During the hottest period (Juhygust)
mean temperature is up to 18°C, with Riaum temperature of 40°C.

In Eastern Georgia, precipitation levels decrease with indregdistance from the Blacka. At higher
altitudes the precipitation levelare twice the levelgecordedin lowlandsplains and foothills.
Precipitation varies betwen 800 and 1800mm. Cloudiness is moderateg@@ercent)with annual
relative humidity amounting to 635 percent.

There is no permanent snow cover observed at altitudes lower 488-500masl. At altitudes ranging
from 80 to 1500 nasl,snow cover is msent on the ground for a period 60 to 130days, while at
higher elevations it can last longer, up80days per year. The height of snow cover at altituges8
to 1000masl rangedrom 0.1to 1.5m with thicker covers observed in the high mountaifise winds
mostly blow along the valleys; west winds are more prevalent at higher altitudes.
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Southern GeorgiaThe region of Javakheti volcanic plateau (a volcanic plateau within the Caucasus
Mountains that covers the Samtskidavakheti region of Georgidpag the border with Turkey and
Armenia) and suiportions of adjacent slopes, located at elevations ranging between 250D

mas| are characterized by dry subtropical climatalthough the Javakheti Highlands is more
continental. January temperatureamge from-3 to -11 °C, with colder temperatures at higher
elevations, while summer temperatures typically range from2168C.Annual precipitation is 500
700mm.

7.3.1.2 Air Quality

AN LIREfdziA2y A& | 02YY2y AadadzS Heparid@aeMiatted, Qa Y ¢

sulfur dioxide (S€), and oxides of nitrogen (NJO These pollutants generally come from the
transportation sectors, manufacturing, power generation and mir(feigure21). Air pollution is a
serious issue for all urban centers but especially for the large cities like Thilisi, Rustavi, and Kutaisi. The
main sources of pollution are traffic followed by indudtremurces (metallurgical, chemical, and
construction).

B Transport B Industry B Energy Agriculture
Figure21. Contributions of economic sectors to air emissions, 2017
(Source: MEPA)

Regular countrscale 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: Thilisi, Rustavi, Zestafoni, KutaisatGra and BatumiUntil 2016, the countryscale 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 Thilisi 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 awntry 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 witin national limits for NQand other pollutants except Thilisi, where the primary
source of NQis considered to be vehicular traffinn general, the energy sector has low to moderate
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inputs into atmospheric pollution, primarily because most engggpeiating facilities ircountry are
based on hydro resourcesPPscontribute to pointsource atmospheric emissiofirs the southeast
part of the country near Gardabani city. The relative contribwiohtransport, industry, energy and
agriculture sectors to total atmospheric emissions of harmful substances over the canatsiown
in Figure21. This figureshows hat energy contributes nearly half of particulate emissicrsd
significant amounts of S@nd CO as wellThese are thought to beslated mostly to the usage of
“firewood in the countrysideather than to electricity generatian

7.3.1.3 ClimateChange

dimate 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, avalanchemnd strong winds. They resultéu substantial economic losses for

Georgia including damages of arable land, infrastructurgg R (0 K NS I (1 (Thefred8eddydt SQa ¢
of natural disasterss seen to havéncreased in the recent past, and this increase is considered a
consequence of theffects of global climate change as well as human activities, such as deforestation,
overgrazing of pastures, ete.

Current climate changes in Georgia were evaluated based on the observation data from 33 stations of

the state hydremeteorological networkthe evaluation of changesascompleted for three periods,

including the period of 19612010, and forecast scenarios for the periods of 2150 and 20741

2100. The forecasts were made by application of the Regional Climate Model (RegCM4). The following
seasonal and annual valuedinwatic parameters were evaluated by RecCV4: air temperature,
precipitation, average wind speed, relative humidity, extreme indices of temperature and
LINSOALIKGE GA2Y® {dzYYFNASE 2F GKS Y2RStAy3 2dzi02YS

Average annal wind velocityover nearly albf Georgia has decreased significantly over the past 30
years withthe greatest reduction was observed at M&abuetiand Poti For the period of 2022100,

it is predicted an overall decrease in wind velocity across Geagcept a few placge.g., Akhmeta,
Kutaisi, Batumi and Goderdaihere growthis forecast.

Climate change is expected to affect not only wind but also temperature and precipitation, as well as
increasing extreme climate events. Temperature and pretipn 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
DS2NEAI Qa4 3ItFOALE O208NIP DSYSNIf GNBYRa Ay OF (¢
include:

1 Temperatures are predicted to increase by an averagabout 4 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, primarilystarting to meltearlier in spring and
continuing later in autumn.

1 Adecrease in precipitation is predicted across Georgia by 2100. In summer months, this would
have at least a minor effect on hydrology, although ghiscipalsource of rueff in summer
is currently from glacial meltwater. Precipitatiodecreasesn winter, n part due to shorter

BDS2NBALF Q& { $daFrRINFCES gOIR | £ w
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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 longerm, this would exacerbate glacier reduction
sincenot only will glaciers be shrinking dueitwreased melting, buess would be added.

1 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 amountaidf from meltwater will
decrease and firlly end if glaciers are completely melted, which is expected to occur in the
mid-22"? century if current trends continue. During the period of glacial melting, increased
flows will increase sediment transpoduring high flows in spring and summer.

1 Climatechangeis also increasinthe frequency and intensity of extreme eveniacluding
periods of intense heat, storms, periods of sudden cold weathad periods with unusually
high precipitation. These types of events could result in increased frequedepa$ 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 changel®n @untry
LINS&A&SYGSR AG&a GaLYGSYRSR bliAazylftée 5SGSNX¥YAYSR
Framework Convention on Climate Change secretariat and voluntarily assumed the obligation to
reduce GHG emissions by 15 percent, with an additional I@epé under certain conditions,
compared to theBAUscenario. 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 investigatest adong period. The wind pattern over Georgia

is driven by the landscape specifiés. mases predominantly m@&in an eastern direction from the

Black Sea coasthe variationof 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, duemgatim season
(Aprilc September) the wind regime is mainly controlled by humid air masses. The wind streams reach
inlandup to 150km from theBlack Sea

In general, he wind regime is controlled by two factors: the terrain and the season of the year
Maximum wind speeds ardypically 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 Georgiatrohgest 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 ithe mediunt and highmountain zones are in the range of9f/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 Kvemariaikihkheti

plains.

ScO | t bpéritionat wind speedsi(e.,>3m/sec) are wind velocities that ensure effective operation
of wind farms on automatic regimes. The maximum annual duration otperationa€ winds has
been estimated to be

1 34004900 hous per yeafannumin high mountains (Mount Kazbegi, Mamisoni Pass, Mount
Sabueti)
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1 the 34003900 hours per annum on Javakheti Plateau (topographically above 2866we
mean sea levehias), Kutaisi and Batumi

1 25003400 hours peyear on theSamgori Plain.

The Global Wind Atlas developed by the Danish Technical University (DTU) in partnership with the
World Bank Group shows thveind speed and power density at different levels over the target area.
Figure22, taken from theGlobal Wind Atlas, showsean wind speeslacross Georgiat an elevation

of 100 meters above the ground surfadae most promisingreais incentral Georgiawith maximum

wind power potentialalongthe horizontal line from west to east between the Main Caucasus and
Lesser Caucasus ridgessecond important area is located in southern Georgia over the Javakheti
Plateau Thedevelopment of wind resourcds likely tobe centered inthese areas, espédally areas
nearMount Sabueti in central Georgia.

Annex 2 presents a higbvel geospatial analysis of the suitability for power generation from wind

using various climate databases, climate models, satellite data, and other souftes analysis
calculal SR GKS aOF LI OAGE FFIOG2NE FT2N) £ 20FGA2yas 6KAC
to generate electricity. In general, capacity factors above 30 percent may be econamitfactors

GLOBAL WIND ATLAS € wmsnmme T ECMAD e
MEAN WIND SPEED MAP =
GEORGIA

970

Figure22. Mean wind speed afl00 meters
(Source: Global Wind Atlas lattps://globalwindatlas.infg
between 30 and 52 percent are considered favorable for wind power generatioergare potential
sites with average annual capacity factors of above 52 percent, lesetivere exclude from the
analysis considering that those are typically located in relatively high mountainous areas and project

development would pose considerable logistical challen§ase of those sites with very high wind
resource potential could also be developédore detailed sitespecific assessments are conducjed
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No resources with average annual capacity factors beloywe3@entwere included in the analysis
because those were deemed economically unattractive.

The most favorable areas were found to be inrfeegions, Shida Kartli, Imereti, Mtskhebdtianeti,

and Samtskhelavakheti. The areas of these regions that atlorablecapacity factors between 30

and 52percentare shown inTable31.

Table31. Regions and areas with wind resources favorable for power generation?(km

Wind Resource Capacity Factor Shida Imereti MtSk-hEta Samtskhe Total
Potential pacity Kartli . . Javakheti
Mtianeti
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 Dp25km
megawatt of generation capacity, the theoretical maximum generation capacity would be 13,180MW

in Imereti, 7,868MW in Shida Kartli, 6,048 in Samtskinakheti, and 4,788MW in Mtskhekétianeti,
for a grand total of 31,884MW”.

7.3.1.5 SolarRadiation

Information regarding solar radiation in Georgia is based on leéegn monitoring data generated

during the 20th centuryMore recentinformation on solar potential is based on international
sources and information gained using remote sensing techniquesilable information siggests

that Georgiahas overall relatively good solar energy potential in comparison to many other

countries, including to European countries. Lot®ym monitoring data show annual solar
radiation of more than 2000 hours per year isagorded for most of Georgiads shown in

Figure23, a map produced by solar GIS for the World Bdhistrate that the potential for solar
photovoltaic power developma is highest in the south, central, and eastern parts of the country.

A highlevel geospatial analysi@presented in Annex 2assessed the technically plausible and

economicallyprospectivesolar PVgeneration mtential for solar sites in the four regionsith 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 soMrcBpacitySamtskhelavakheti, Shida Kartli, Kvemo Kartli,
and Kakhetiwere the regionsdetermined to have the highesttechnical potential for solar PV
generation.Based on an assumption that solar facilities would occupy 0.Dgknmegawatt of

16¢KS
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Figure23. Potential solarphotovoltaic power production potential
(Source: Global Solar Atlaststps://globalsolaratlas.infy

installed capacitydeveloping thetheoreticalmaximum solar PV generation capacity would require
the land areashownTable32.

Table32. Areas most favorable for solar photovoltaic power generation

Area (kn¥)

PVOUT

(kWhikwp) | Samtskhe | gy o | Kvemo Kakheti Totals
Javakheti Kartli

13001399 3572 15 83 5016 8,686
14001499 1,670 1,322 29 5,920 8.941
15001583 316 0 0 0 316

Totals 5558 1,336 112 10,936 17.943
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of large reserves for hydropower development. There mare than 26,000 rivers in Georgia, with a
total length 59,800km. The total runoff on the territory of Georgia is approximately 66/&ar. The

total hydropower potential of all surface water courses in Georgia is estimated to be about 26GW,
which equalsto 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 resourtessdeel
in the west, while 28 percent is located in the eastern pRiggre24). On average, the rated energy
production is about 2GWh/km
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Figure24. Regional distribution of water resources and the characteristics of main rivers

The largest ircountry surface water resources are concentrated in the northwestern and central parts

of the country in the basins of Enguri, Nenskra, Rioni, Tskis&alstnd 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 countrynamely the basins of Kodori, Bzi and Kelasuri rivers. All in all, about 60 percent of

all hydropower potential is concentrated BO rivers basins across the country. Approximately 34
LISNODSy G 2F ff Ke&RNERLRGSNI LI (iSlgfdest tiver basias: EDguy, OS y i N.
Rioni, Mtkvari, Alazani, Nenskra and Tskhenistskali rivaard Figure26).

7.3.2.1 RioniRverCatchmentArea

TheRionRA SNJ A a4 2yS 2F GKS fIFNBSad 61 §SNO2dzNESa Ay
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 Riari basin occupies nearly half of the
territory of West Georgia; the total area of the Rioni basin igQ3 kn?. The largest part of the basin

(68 percent is located on the southern slope of the Main Caucadge; 13 percent of the basin lies

on the northern slope of Adjarbamereti ridge and 19 percent is located on the Kolkehti Plain. The
widest part ofthe RioniRiver basin is about30km,while the average width is approximately 70km.
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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
BorjomiKharagauli National Plarthe Ajameti Managed Resenauppression and Imereti caves of
Sataphlia National Reserve, the KatsoMainaged Reservand Kolkheti National Park, located in the
SamegreleZemoSvaneti region.

CKS wAz2yAQa NAOGBSNI t Sy 3iKisA2Zpereent,antl d meanZBvwaiodd & i NS |
GKS OFGOKYSyld FNBF Aa wmnanynYl at o -edrlit Summek @ighNDa T
occasional flooding occurring in August. The minimum water levels are observed in during December
February period.

Thereare approximately 398 tributaries with a total approximate length of 1254 km that drain water
to the RioniRver. The main tributaries are: Djedjdrver (length 50km), Kvirildiver (length140km),
KhanistskalRver (length 57km),Tskhenistkali Riveflength 176km), Nogel&iver [ength 59km),
TekhuriRver (length 101 km)and TsiviRver (length 60 km). The lengths of eight other tributaries,
(Sakao, Lukhunistkali, Ladjanuri, Koristkali, Sulori, Kumuri, Gubistkali, Khevistkaliangggrom 25

to 50km; and there are aboldt5 evensmaller streams with lengths ranging within 10 to 25km. Other
tributaries @nestimated355 streams) are less than 10km long.

7.3.2.2 EnguriRver CatchmentArea

The Enguri River originates in the Svaneti territory, located enstiuthern slope of the Caucasus
main watershedidge. The middle and the upper parts of the basin are surrounded by Kodori (Svaneti
Abkhazeti) rangen the west side, by Samegrelo and Lechkhumi ramythe southern side and by

the Caucasus main watershemhgeon the North side.

The headwaters of the Engurver are located at 2520 aslinclude two rivers outflowing from
glaciers onthe mountains Shkhara (5058m) and Nuamkuani (4278m). The river flows 213km and
discharges to the Black Sea near Analkllage. The mean stream gradient is8fiercent. The total

area of the Enguri basin4€60knt, while theaverage elevation of the basia1840mnasl.

The rivers of the basin are fed by glaciers, snowmelt, eaid groundwater. The water regime of the
river is characterized by floods in the warm period of the year andstalnle lowwater period in the

cold period of the year. In the warm period of the year when snow and glaciers intensely melt, their
flows represent 882 percentof the total annual flowwvhile only 78 percentof the annual discharge
occursduring 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 importaittutaries are theiversOdishachala,
Mulkhura, Dolra, Nakra, Nenskra, Tkheishi, Larakvakva, Magana, Chkhadshimi.

7.3.2.3 Adjaristskali an@ther Rvers in Adjard&Region

The AdjaristskaRver catchment area is located in Adjara regiothe southwesern 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
Adjaralmereti ridge and northernlspes of Shavsheti ridg&he lydrologicregime is characterized by
spring floods, autumn freshetand summer and winteperiods of unstabléow water.
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7.3.2.4 Mtkvari Rver CatchmentArea

The Mtkvari (KuraRiveris one of the largest watercoursén South Caucasus. The river originates
from a group of springs situated on the Nagtistern slope oKizitGyadik Mountair{2720 masl). The
length of the river is 1,515 kmand 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 kinThe hydrographic network at this section irdds about 12,200 rivers with
total length of 35,465 km.

Hydrological regime of the rivers located within the Mktwérer basin has similar features to other
rivers present in Georgia. Thus, the maximum runoff is observed during spring months {Wearch
Low flows (baseflow) are characteristic to autumn and winter periods.

The rivers of the basin are fed with glaciers, snow,, @i groundwater. Spring (Mardiiay) is the
period providing 468 percentof annual runoff. The main reasons for spring floods are snow and
glacier melting and also continuous rainfall. Summer representsalater period, providing 227
percentof annual flow. The remaining roff is provided inautumn (1:14 percenj andwinter (16

13 percen).

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), KtsiaKhrami (length 20 km). The 29 tributaries have lengths from 10 to 25 km, and 13 tributaries
from 25 to 50 km.

7.3.2.5 TergiRver GatchmentArea

The TergRiverrepresents one of the major rivers of North Caucasus and belongs to the Caspian Sea
basin. The river originates on therritory of Georgia, at about 3200 m elevation from the glacier
located on theNortheasternslope of the Zilgakhokhi Mountain (3856.8 m elevation)the Mtiuleti

ridge. The river crosses the Georflassian Federation border, passes North Ossetia, Chachn
Ingushetia and Daghestani and empties into the CaspiamiStee northwestern coast.

The river is 634 km longiith 71km locatedn Georgiaand the remainder in th&®ussian Federation.

The total area of the basin within Georgia is 983lamd theaverage 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 sindtve highmountainous zone. The
summer flood is large and lodgsting. In the mountainous and highountainous zones (above 1500
masl) 3645 percentof the river infloworiginates fromgladers.

The largest inflow in the TerBiver catchment occurs during the summer (Maygust) flood, which
equals to 6665 percentof the annual inflow. In winteautumn the inflow is up to 3@ercent of the
annual total,and in spmg inflow is 810 percentof the annual inflow. In the higmountainous zone
(above 2800 masl) the summer flood usually begiresaity May, but can occur from midpril 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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show accumulated in théiower mountain zone is being melte@ummer floods are of higher level
than the autumnwinter floods.

7.3.2.6 AlazaniRver CatchmentArea

The Alazani River, the second largest rivah@eastern part of Georgjariginates by connectionf
mountainrivers Tsiplovaniskhevi and Samkuristskalifensouthern slope of Main Caucasus ridge at
elevation 825m, close to village Khadori and flowing into the Mingechaur reservoilerigta of the
river is 351knwith anaverage falbf 745m, and cechment areaof 11,800 km.

The Alazani Rivas characterizedy flows h spring,flooding insummerautumn and lowflows in
winter. The rivers of the basin are fed with snow, rand groundwaterDuring spring and summer,
the river provides 652 percent of theannual flow (3540 percentin spring and 3632 percent in
summel). Duringautumn, 20-23 percentof annual flow is provided, howevdn some yearseasonal
floods cause flows higher than in springhe lowest flow is provided duringinter (December
February) corresponding tonly 8-18 percentof annual flow.

There are known to be 1803 tributaries with a total length of 6851kntotal of 1701 rivers are less

than 10km long (total length 4063km), 64 rivers are2Bkm long, 33 rivers are Z0Dkm, threerivers

are 50-100km and two are longer than100km, althoudgife 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, Pishevi, Avanniskhevi, Kabala.

7.3.2.7 SurfaceWater Quality andMonitoring

In Georgia, water resources are managed based on administrative boundaries. The national water
policies are defined by numerous legislative acts and wakated responsibilities are sttared
among various state institutions.

The total actual water resource from rivers and renewable groundwater resources is estimated at 61.5
billion m® per year,and aboutpercent of thatwas abstracted in 2008 for use in irrigation (2/3) and
drinkingwater (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 G&arggal on
recent monitoring on basic physahiemi@l parameters, the water quality of the EngRiver is
consideredo be good with concentrations of ammonium, nitrate and nitrite nitrogen, phosphates,
sulfates, chlorides, iron, zinc, copper, lead, manganese, calcium and magi@sgmthanmaximum
permissible concentrations. However, in some tributaries (ébglra) increased concentrations of
nitrogen have been recordedvith the mainsources of pollutiorbeing the largepopulated areas;

the town of Mestia, Zugdidi city, et®©bserved water qualitin the Rioni River basia generally good,
including the tributaries, with occasionally increased concentrations of nitrogen, zinc and manganese,
mainly downstream from settlement3he Mktvari River is similar, wigutrophication potential for
anyfuture reservois from organic and inorganic nitrogen primarily from municipal wastewater.

107



€

Strategic Environmental and Social Assessment
SBA Georgia Energy Development

733 DS2ft23& FtYyR {2Af a

The geology of Georgia is controlled by a complex tectonic framework; the geodynamic system of the
Caucasus Mountains belongs to the alpidic systean éixtends from soutleasternEuropeinto Asia
The geological map is givenrigure27

Figure27. Geology of Georgia

The Greater Caucasuslountains are mainly composed @fretaceousand Jurassiaocks with the
Palae@oicandPrecambriamocks in the higher regions. The volcanic formations are found throughout
the range.

On the other hand, théesser Caucasi#ountains are formed predominantly of tHealeogen&ocks
with a much smaller portion of the Jurassic and Cretaceous rocks. The evolutieCaucasus began
from the Late Triassito the Late Jurassiduring theCimmerian orogenwt the active margin of the
Tethys Oceanvhile the uplift of the Greater Caucasus is dated hie Miocene during the Alpine
orogeny

7.3.3.1 Seismicy.

Contemporary seismic activity is a prominent feature of tiegion, reflecting active faulting and
crustal shortening. Several devastating earthquakes have been documented in historicabtimeg
earthquakes with magnitude up to 7+0.5 anthcrocosmidntensity 9+1 (MSK scaleaveoccurred
here, causingleaths and widespread damage (Slejko et al. 2008, Balassanyan et al. 1999).

Earthquake epicenters on the territory of Georgia are showirignre28 andFigure29.
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Figure28. Epicenters of strong earthquakes, 182017
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Higher seismic activity and strong earthquakes have mostly occurred in the area of Greater Caucasus
folded system (according to Gamkrelidze 200B)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. 2Z0i& peak ground
acceleration is pmarily in the range of 0-8.5g. The area of lower seismicity and hazard is the
southern part of Adjara in southwest Georgldereare other faults with high potential in thigone,

but few strong earthquakes of instrumental and historical period ocalimethis areaThe remaining

area mainly exhibits moderate seismicity, thesesome 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, iguite low.

7.3.3.2 Other Natural ldzards

Georgiais prone to different types of geohazardehere are six broad hazard categories within the
family group the most generalized level listed below: The geology, geomorphology, landscape and
climate of Georgia creatiavorable conditions for the development of active geological processes,
which can cause natural (ggdiazardd_andslides can occur in almost all locations in Georgia, from
the sea to the high mountains. Approximately 1,5 million hectares are considereel &t some risk

of landslides(Figure 30). Landslides are especially pronounced in areas with a high inclination
landscape (i.e., steep slopes). The regions with lsigtendslide hazard are situated in Racha and
Imereti region (Rioni watershed)dfara region $outhwestGeorgia) and Abkhzeti regionarthwest
Georgia).

Ao B High hazard
' [ 1 Moderate hazard

B  Low hazard
\ 3 %

') . 5 o é ’

Figure30. Landslide hazards in Georgia

Landslide processes affecting tbecial 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, hygver and water treatment utilities, mining antburist

sites are periodically affected by these processes. Almost all landgespegical zones suffer from
landslide hazard, from the Black Sea coast to high mountainous zones. The negative social and
economic, demographic and ecological situation eau®y mudflows and landsliegravitation
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 devastaiomefland

Throughthe 20th century, extreme activity of landslisleudflow processes wasomewhat cyclical,
occurringon averageabout every 35 and 811 years. This was due to the geologidahate
conditions Snce the 19986, the activity of these processes has significnincreased 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 estimad'’ there are more than 1,000 potential debris and mud flow basinGeorgia

which create danger to 300km of railways and 400 km of highways, to hydropower stations and such
cities as Thilisi, Telavi, Kvareli, Lagodekhi, Meatid others The Greater &icasus slopes are the

most frequent sources of debris flows. The river Duruji basin is a vivid example offttelfisduced
damages. The basin is located on the Southern slope of the Greater Caucasus. The altitude difference
is 2600 m on the distance @8 km (length of Duruji River): the flow reach Kvareli irfft30nin after
initiation. The rocks in the source area of debris flows are metamorphosed schists of lower Jurassic,
which are extremely weak and strongly weathered. Therba&spermanently active: catastrophic
debris- flows were registered 36 times in the last 30 yedmeas where debris flows may present a
hazard are shown oRigure31.

Debrisflow Hazard Risk Zones in Georgia
Scale: 1:2 000 000
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Figure31. Debris flow hazard areas
(Compiled by Tsereteli & Gaprindashz015)

7.3.3.3 Floods and FladAoods

The territory of Georgia is characterized by floods and flash ldRiers that are mainly fed by snow
melt or glaciamelt 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. fRadirivers may flood after intense
rainstorms. Rivers that originate on the southern slopes of the Gaiscavhere seasonal snow exists,
are characterized by spring and summer flooglspecially during rainn-snow eventsand autumn

flash floods.

WAGBSNE GKFdG 2NARIAYEFGS FNPB ¥Ymolnkabsarg hardcteriedt bytspringi 2 F
floods and summeautumn flash floods. Raifed 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 flooeHavior (Atlas 2012).

17 Geological hazard assessment in Georgia, 2011
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The hazard map of flash floods deown onFigure32. The rivers of Imereti, Samegrelo, Guria,
MtskhetaMtianeti regions, as well as the rivers of Mtkvari basin (including Alazani) are at most risk of

flooding.

- High hazard
- Moderate hazard
- Low hazard

Probability of occurence Probability of occurence
for western georgia (%) for eastern Georgia (%)

X “ . "

Figure32. Flash flood hazard areas
734 [ YyRAaOILIS YR . A2RAQOSNRBAGE

7.3.4.1 Landscapes
Landscapes) Enguri River basiithis areas characterized bthree types of landscapes:

1 The middle mountain erosiveenudation landscape with the Beedark coniferous and dark
coniferousforests (oriental spruce, Caucasian fir), evergreen sub forest; in Mestia, Tsalenjikha,
Chkhorotsku, Martvili areas with forest ashgray soil. Intensive tree felling areas are prone
to erosion and development of landslides and avalanches.

1 The hilly footlils (wavy) landscape with the denudatiaecumulative polydominant leaf
forests is presented in Zugdidi, Tsalenjikha, Chkhorotsku, Martvili characterizaechvithrth
soil.

1 The accumulative landscape of the vallewland with Alnus, mossy and reedy pesarshes.
It stretches to the western central lowered part of the Colchis lowland (Zugdidi, Khobi, Senaki,
Lanchkhuti, Kobuleti).

Landscapes in RioRiver BasinThis basiris characterized bfpur types of landscapes
1 Mountain caves and low mountaierosiveaccumulative landscapes with mixed oak,

hornbeam and beech forests.

1 Average mountain karst landscape with beetdrk and turquoise (oriental spruce, Caucasian
fowl), pine forest (Caucasian Pine forests) on the southern slopes of the Racha Ratige and
Askhi mass in Tsageri, Ambrolauri, Oni, Martvili, Khoni, Tskhaltubo, Tkibuli municipalities.
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Valleylowland accumulation landscape Imereti oak forests. It is stretched in the periphery of
Kolkheti Lowland in Administrative districts of Zugdidi, J¥énipbi, Lanchkhuti, Kobuleti,
Senaki, Abasha, Samtredia, Tskaltubo, Terjola, Zestaphoni, Baghdadi, Vani, Chokhatauri.
Gagra, Gudauta, Sokhumi, Gulripshi, Ochamchire, Gali, Zugdidi.

Erosiveaccumulative landscape of the VaHimpthills, hornbearmoak, oakbeechchestnuts
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 Aragdiver basinThis basin isharacteried byfive types of landscapes.

il

Foothills of erosivedenudation landscape of hornbeanak derivatives, the shibliak, partially
arched forests, the fringes and the undulating steppes, with some badlands, spread in Kazbegi
and Dusheti municipalities; Erosidenudation, steep sloping foothills with sills and cavities,

in some slate surface areas

Accumulative landscape of the valklls with unreachable steppes and meadows, spread in
Kazbegi and Dusheti municipalities. It is characterized by erasgmudative 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 erosivelenudation landscape of hornbeaoak, oak wods and shibliak,
spread in Kazbegi and Dusheti municipalities

Average mountain erosivéenudation beech forests spread in Kazbegi and Dusheti
municipalities. The middle and steep slopes are prevailing

Landscapes in ChorokRver basinThis basins claracterized bywo types of landscapes.

1

The lower mountain erosivdenudation landscape of oak woods (Georgian oak, Chorokhi
oak) and oaipine forest (Kokhi pine), in some places fringe.

The foothills of erosionalenudation landscape with Colchian hehills. It is spread in the
southreastern part of the Kolkheti lowland and on the coastal plain of Adjara in Kobuleti and
Khelvachauri municipalities.

Landscapes in MtkvaRver basinThis basiris characterized bgixtypes of landscapes.

1

Medium mountainvolcanic landscape with shibliak, fringe, meadsteppes and arid climate
forests.

Mountain-caveerosionaccumulated landscape of steppes, fringe, shibliak and rare
mountain semidesert plants (with black soil.

Average mountain erosiveenudation landsgae beech and high mountain dense landscape
with subalpinemeadows, shrubbery and lacquer forests

Foothills with erosivalenudation landscape of the shibliak and oak derivates, some arid
meadows with forests (noturquoise), pine forests. It stretches froArsiani Ridge to Borjomi
Gorge. In east it is spread in the form of fragment® the western and northern slopes of

the Trialeti Range. In the east it reaches to village Bevreti (15 km distance from Thilisi to the
west).
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1 Steppes and Partially Fringevesing Bolnisi, Marneuli, Gardabani, Mtskheta districts. It
represents a system of middle mountainous mountains, the Trialeti range and the foothills of
the Saguramdalno ridge, the Locki ridge.

1 Plairnhilly accumulative landscape of seddésert and steppeplants, rare habitat in
Gardabani, Marneuli, Tetritskaro districts. The characteristic soils are Chestnubrown,
gazania, salted.

7.3.4.2 Biodiversity

As noted above, Georgia is in the Caucasus Ecoréggure33), one of the most biologically rich and
culturally diverse regionsonEatte LG A& 2yS 2F GKS 22NIR 2AfRfATFS
GOA2RADGSNEAGE K2dalLlRiadaé A RSpdng e rBhest and at the2sgrieS NIJ I (i
time most threatened reservoirs of plant and animal life on E&tihe Caucasuscoregionhas also
beenidentified as having global significance thg World Wildlife Fundlue also to high levels of

diversity and endemia 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, frester andwetlands, marine and
coastal, highmountain, semidesert 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 endemisBSKNP, Thilisi 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 ba interpretation Manual of @ Habitats. The sealled 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 intetgpbs. Georgi is a

country with very diverse habitat types. Many of them are identical to the habitats, which are already
included in the Annex | of the Interpretation Manual. However, some habitat types, such as Kolkhic
broadleaved mixed forest, dry open woodlandjbsalpine tall herbaceous vegetation, salpine

birch krummholz and Caucasian rhododendron shrubbery, etc. are to be included in the Annex | as
ySé KFEoAGFG GelLlSaed ¢K2aS NS O2RSR 6AGK | aD9¢é
Manual, habita classification is based on plant community types (Akhalkatsi 2010).

Figure34 and Table33 show the most important biodiversity areas of Georgia.

High Mountain Ecosystems$iigh mountains include Sthpine, Suhivaland Nival landscapes. The
main habitats of the high mountains are Shrub, Snine Tdl Grass Meadows, Alpine Meadows,
Alpine Moles and a variety of rock and scree habitats. CaucasianvaulblighMountain Alpine
ShrubberyMeadow and Sulalpine ecosystems are spread on the Main Caucasus Range, where the
River Rioni originates in upper Rac

18 http://wwf.panda.org/what we do/how we work/protected areas/pa4lp/caucasus/
19 Ecoregion Caervation Plan for the Caucasus. 2012. Revised and Updated Edition, WWF, KWF
. 1
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Figure33. Caucasus ecoregion
From CNFhitp://caucasusnaturefund.org/wpcontent/uploads/2012/10/Caucastscoregion.jpg

Thehigh mountain flora of the suhlpinezone is generally very diverse. The flora of the upper tree
line (2,4002,750 meters ASL) is especially complex and diverse in terms of species composition and
community structure. It is rich in rare endemic and repecies. Major plant community types include

light woodlands, croolstem forests, lying shrubs, high grasslands, and broadleaf meadows. At about
1,80;1,900 meters ASL sparse péike forests replace closed canopy forests. Sparse forests are
common on tle Great Caucasus as well as on the Lesser Caucasus. Colchestenodérests are
remarkably rich in endemic and/or relic species.

High mountain ecosystems contain important habitats for most of the key animal spétigis
mountain meadows form refugder several small, endemic mammafsdecrease in wild ungulate
numbers particularly chamois, East Caucasian Tur and Red diseprobably amain cause of
intensified conflicts between large carnivore species, such as wolves and local communities.efhe upp
soil layer is also damaged by erosive processes such as landslides and avalanches.

The alpine zone in Georgia has a lower range of 22600 meters ASL, and an upper range of 2;900
3000maskb LG O2ydGlFAya O2YYdzyAdAS ashr@d, rotkfahdisgfeée mer§ | R2 ¢ &
O2YYdzyAlASad ¢KSNBE IINB @FNAR2dza AN aatlyR O2YYdzyA
areas where snow cover stays for long periods. These communities are noteworthy but are typically

not rich in species compdiin and only include 225 spp. Northern and eastern slopes are covered

GAGK WRSTAIFIYAQ &KNMz & ¢ KACES sfipgies.\Soeyids iich dveni stauth £ & 2
communities are common on wet stony slopes throughout the Great Caucasus range.
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Figure34. Conservation targets identified by Critical Ecosystem Partnership Fund in the Caucasus ecoregion
(Sourcehttp://www.cepf.net/Documents/Caucasus_outcomeMap.pdf
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Table33. Biodiversity corridors and globally important biodiversity areas

Greater West Lesser Sites ot
Corridors Javakheti lori-Mingechaur covered by
Caucasus Caucasus .
corridors
B'.C hvinta Meskheti Paravani Lake lori Plateau Askhi Massif
Miusera NR
Ritsa NR Tetrobi Javakheti Range Gardabani Kvernaki
Sanctuary Sanctuary
Sukhumi Kisia Tabatskuri Saghamo Lake | Alazani Valley Saguramo
Sanctuary
Svaneti (1) Trialeti Range Madatapa Lake | Jandari Lake Sataplia NR
. Nedzvi .
Svaneti (2) Sanctuary Bugdasheni Lake
. Borjomi .
Abkhazia Kharagauli NP Khanchali Lake
Racha Goderdzi Pass
Liakhvi NR Shavsheti Range
(1)
Sites Khevi Shavsheti Range
(2)
Khevsureti Chorokhi
Tusheti Batumi
Akhmeta NR Mtirala
(Akhmeta)
Akhmeta NR Supsa River
(Babaneuri) P
Eastern Kolkhet
Caucasus
Lagodekhi Rioni River
Khobi River
Kolkheti NP
(Aquatory)
Enguri River
SourceCEPF, 2004

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(3,000
3,600mas). Nevertheless, the proportion @ndemic species is remarkably high@0percent).

Middle and LowMountain Ecosystemdrorests cover about 4,5 percentof 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
perceni of forested land is represented by mountainous forests providing such ecosystem services as
water regulation, soil protection and climate stabilipet 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 Baig is very rich in forest resources, especially its upper parts. Almost all types of forests specific
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to the ecosystems of Georgia are met in the Basin. Colchic Midimtain Forest Landscapes are
spread in the mountainous areas and along with the Raadhkhumi are met in Imereti region.
Colchic Lowountain Forest Landscapes infringe the Colchic foothills as a relatively nagb®vi(®)
strip, widening up to 112 km in Upper Imereti and Guria.\Wwestern Georgia, forests are present all
the way dowrto sea level while in Eastern Georgia the forest belt starts at 500 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 (Faiprgtalis) 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 {Fodes, Gokhelashivili,
2009).

The principal cawes for habitat destruction are timber logging and intensive grazing. Despite the fact
that more recentrends indicate a decrease in illicit extraction of forest resources, woodi@vdood
processing remains one of the threats to biodiversity.

The transition to a market economy, along with a significant reduction iGIBE increasing poverty

and energy deficitsresulted ind SNA 2 dza& RFYF3S (2 GKS O2dzyGiNBQ&a F2N
imports and a rise in cheap exports, as well as theektic extraction of fueiood and the ineffective

control of all these activitiegesulted in an unsystematic timber industry and significant degradation

in the composition and quality of forests in Georgia. The ability of forests to proviegulif@oring

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 streetof such forests is now heavily degraded and
humartinduced succession is evident. Invasive alien spatsepose a threat tasomeecosystems.

Forest fires represent another threathe largestrecentforest fire was connected with the armed
conflict wih Russia in 2008, when 951ha of unique forest massifs were eliminated near Borjomi
Kharagauli Htional Park Forest fires are often caused by irresponsible or careless human behavior
and/or inappropriate management. It is common to set fire to agricultptats and graze lands; this

is often done in an incorrect or uncontrolled manner, which results in fire spreading to nearby forests.
While relatively smaiscale natural fires may boost species diversityificially inducedires can be
detrimental toforest biodiversity.

Habitats important for biodiversity are being lost to construction projects, including hydropower
generation infrastructure, electricity transmission lines, new roads and railveans industrial and

urban development. Another threa2t DS2 NHA Ll Qa F2NBada Aa RFEYF3IS A
According to 2004 data, 192,900ha of forest sudtbirom various diseases. Beech withering, caused

by various diseasewasespecially noteworthyn Imereti and AdjaraAs noted elsewhere, Geotg- Q a
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, althotlggre have been no comprehensive evaluations

to date.

Lowland Ecosystemg£olchic Lowland landscapes are composed of Quaternary alluvial deposits with
SphagnurfReed Marshes and Marshy AldEnickets on peat bog and mineflabg soils are
distributed. Acomparatively low marshy part of the Colchic lowland with its depresscmumulative

plain relief and sphagnureed marshes is of special mention. Swamp Alder forests and unique
Lowland Peat Bogs are found here (in the lower reaches of the Rioni Riher @olchic Lowlands
around Paliastomi Lake).

118



’| . Strategic Environmental and Social Assessment
sm Georgia Energy Development

In Eastern Georgia floodplain forests are found along the rivers Mtkvari, Alazapgrdrilownstream
Ktsia. The poplar forests along the river lori are noteworthy in terms of plant diversity. There is a clea
distinction in species composition of forests along the river and in dry gullies.

The Colchic lowlands are considerably changed by human activities and faafraahn landscapes

with maize crops, tea, and more rarely citrus occupy drained lands. rAang 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 refugder 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 disofiptio
this ecosystem.

Inland waters and wetlandsWith 26,060 rivers, Georgia has a large river netwaltkpughmostare

less than 25km longAs described above, thengest is the river Kur@Mktvari) that originatesin

Turkey and crosses Eastern Geolmgéore flowing into the Mingechaur reservoir in Azerbaijan. Two

more large rivers, the Alazani and the lori, also flow into this reservoir but they begin their journey in

the mountains of the Great Caucasus, passing thrahghKakheti region. Other riverin the east of

GKS O2dzyiNE IINB (KS [AIFI1TKZBAZ YKNIYA FYR ! NI3IQBAD
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@eorgia, but the majority are very small, and the total area of lakes
does not exceed 170km2 (0.2&rcentof the total area). The largest lake in Georgia, the Paravani
(37.5km2), is situated on the Javakheti upland (2,186)n Other large lakes are theakastomi
(18kn?), Ritsa (1.4@m?), Tabatskhuri (1km? and Bazaleti (km?. There are also 43 artificial reservoirs
in Georgia 35 in the east and eight in the weshcluding Jvari (13n?), Shaori (18m?), Sioni
(14.4km2), Jandari (16, Jinval(11.%m?) and Thilisi reservoir (k&n?).

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 wethnds, with many relic species. In western Georgia peat lands are found from the
coast up to the alpine zone. Bastern Georgia due to dryer climate, they are not present above 2,000
meters. Hydrophilic tall grasslands are found in the lowlands and Vol@4aieau of South Georgia

up to 2,000 metersHydrophilic short grasslands develop at 2 8@&land above but only cover an
insignificant area. Mesotrophic swamps are foundNast Georgia from the coast up to the alpine
zone. Some tree species are asatai with wetlands, but shrubs are rare and mainly occur at 700
2000masl

Marshes are a typical component of the Georgian landscape with sphagnum bogs distributed up to
the subalpine belt in western Georgia and to 2,008slin the eastern region, wherdney are affected
by the drier climate. Marshes are distributed in both the lowlands andadpime and alpine belts.

The followingreshwaterecosystems are considered as national priorities for conservation: the lakes
of the Javakheti plateau, the Riorstaary, the Kolkheti marshes and the transboundary areas of the
rivers lori and Alazani. Many freshwater and wetland ecosystems remain completely unprotected and
are prone to anthropogenic modification through a variety of unregulated economic actiis t
adversely affect water levels. The principal causes for habitat destruction are anthropogeratiaiter

of aquatic ecosystems(i.e., pollution of the wate}, nonsustainable and unsupervised gravel
extraction for constructionand diversion of waterntake without environmental flow. As a result,
their structure idisrupted,and their ecological value diminished.
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More than 80 species of freshwater fish are present in Georgia. River/lake Salm¢ fari9, included
onthe Red List of Georgia, is amgortant species of mountain rivers. Anadromous fish species, mainly
sturgeons and salmon, enter the riverswéstern Georgia from the Black Sea to spawn in inland
waters.Water pollution, illegal fishing, damminand alien invasive species represent thain direct
threats for freshwater ichthyofauna.

Arid and SemiArid Ecosystem#rid and semarid ecosystems are mainly found in the soethstern

part of Georgia. These ecosystems are charastdrby desert and sengesert vegetation, steppes,

arid light woodlands, Shibliak, phryganoid vegetation, rock xerophytes, halophyte communities. The
semtiarid zone also has Tugai forests along the lori. Up to 500 species of higher plants are distributed
in arid and semarid ecosystems. There are also 66 marhamecies and up to 250 bird species.

The arid and serrarid 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 decadelivetoed JerboaAllactaga elatey and Indian porcupineHystrix india) 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 primay 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 divemithongthe herts 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 Wormwoodstémisia lerchianaand A. fragran$ and Tumbleweeds
(Salsola dendroides, S. eric@d8. nodulosand Suaeda microphyljaand a reduction in the area and
guality of pastures. The processes of land degradation and erosion now reached critical levels in some
areas. Without urgent restoration activities, they may soon become irreversilalbitats 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 oEastern Georgia support a seésertbiome, with patches of saline soils. This biome
occurs between 150 and 6Q0fasl. The vegetation is characteeid by halophytic and ephemeral
speciesNitraria schoebertommunities are found in Shida Kartli, Kakheti and Meskheti. One form of
eroded deserts is fand on lori Plateau. These communities also include the rare endemic Tulipa
eichleri.

Steppe vegetation ifastern Georgia occurs at the altitudes of 3000 masl The bearded grass
(Botriochloa ischaemu)recosystems are the most significant on the stepfig.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. Speci&ipighirsa
communities are found on depssed chernozem areas in Garéitipa joanisand S. lessingiana
communities are found in dryer areas, whe3dirsadoes not occur. Montane steppe occurs only in
southern Georgia at the altitudes of 1,82(0600 meters ASL, mostly on southern slopes ana@fas.

The plant community here is dominated Bgstuceto salcatand Stipa capillata

Arid light woodlands are found in the senhesert and steppe belt dEastern Georgia. This biome
consists of hemxkeropyte tree and drought tolerant grass species. bdé& example of arid woodlands

is represented in the Vashlovani Reserve that covers around 5,000 ha. Arid light woodlands are found
on greyyellow soils where the climate is dry subtropical (Vashlovani) or temperate warm (Mtskheta).
Celtis caucasidareds 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 byJuniperus foetidissia (an eastern Mediterranean species) ahgolycgous(a Middle
Eastern speciesistacia muticaommunities are found on chernozem and yelbrown soils. Semi
xeropyte scrub mainly occurs on southern foothills of east Georgia at the altitudes €080 in
areas formerly occupied by Georgian ogki€rcus iberiga Xeromorphic shrubs and sestirubs, 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 regulatiod logging, the area covered by the unique
Tugai forests of the lori floodplain has also been significantly reduced. The main threats for the
Georgian arid and senairid ecosystems are intensive and unsystematic grazing (causing soil erosion
and the expanisn of invasive species), inappropriate irrigation and poaching. Vashlowdiainkl
Park(24,610 ha) was established to protect and conserve the arid andasinecosystems that are
otherwise rare in Georgjavhich led to theoriginal Vashlovani Resery®0,143 hapeingextended in

2003.

Protected areas and ecological netwlor

In Georgia, the first protected area was establishgd912. This was Lagodekhi Strict Nature Reserve.
Since thenprotected areas of Georgia habeen significantly extendedl he protected areas are
categorized and their protection status is defineader Georgian legislatiofThis categorization is in
line with the IUCN Protected Areas Categories Syslerble34 showsthe types of protected areas
and Table35 showsthe purposes of the various typeBrotected areas currentlynclude 14 strict
nature reserves, 4 national parks26 managed nature reserves, 40 natural monumentprotected
landscapesnd 1 multipurpose use areawith total area ofabout912,908hectares whichamounts
to approximately13.1 percent of the O 2 dzy (i NB (% Thé Bddidd difctirhe®t and planned
protected areasimportant Bird Areas, and Special ProtectAreag! are shownon Figure35, Figure
36, and Figure37, respectively as can be seen, sonoé theseareasfall into more than one type of
designated aredrigure38 shows the most important bird migration routes.

Table34. Categorief protected areas in @orgia

Protected Area IUCN Category Number Area, ha
Strict Nature Reserve I 14 128,948.5
National Park Il 14 497,021.81
Natural Monument i 40 2, 736.59
Managed Reserve v 26 105926.07
Protected Landscape Vv 5 165,002
Total 100 912,908
Source:MoEPA, report of the Ministry of Environment Protection and Agriculture of
Georgia

20 20102013 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 (thaDisettige on the Conservation
of Wild Bird$ to protecthabitatsof migratory birdsand listed bird species.
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Table35. Purposes of protected areas of Georgia
Protected Area IUCN Category| Purpose
Strict Nature Reserve I Maintenance of nature, naturgdrocesses and genetic

resources in dynamic and pristine condition, as well as
scientific research, educational activities and environmeni
monitoring that may have insignificant impact on the listec
features.

National Park Il Protection of relativelyast and distinguished ecosystems |
the national and global importance, maintenance of habit
as well as scientific research, educational activities and

recreation.

Natural Monument 1] Protection of relatively small unique nature sites and rare
naturaland naturalcultural features of the national
importance.

Managed Reserve v 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 nationa
importance and that may require special restoration and
care measures.

Protected Landscape \% Protection of nationally important and aesthetically
distinctive natural landscapes, or those of natutaltural
character that was created as a resulthafrmonious
interaction of nature and a human, as well as protection o
living environment and fulfilment of recreational/tourism
and traditional economic activities.

multipurpose use Vi Consideration of environmental protection needs and for
area the exeation of economic activities oriented to the
exploitation of natural resources.

Source: Law of Georgia on System of Protected Areas

Emerald sites

Emeraldsites are part of the H Emerald Network comprised of areas that meet one of the following
criteria:

1 The site ensures conservation and lelagm survival of threatened species that are protected
by the Bern Convention

1 The site is features by high biodiversity, ,iie.supports fgnificant numbers of plant and
animal species

1 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

1 The site represents an important area for one orrenmigratory species

1 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 Bigure39

As might be expected and &an be seen, there is significant overlap between the Emerald sites and
areas that arether protected or otherwise recognized as important foodiversity.
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Protected Species

As could be expected in an ecoregion recognized for its biodiversity values, Georgia is characterized
by diverse and aburaht wildlife, with many species under pressure from development and other
causesFigure40 shows many of the mammal species found in Geoifgahle36 shows some of the

key species found in theeBrgia Red Book and/or the IUCN Red List.

Table36. Selected fauna species of conservation concern in Georgia

Species IUCN Georgia Red List
status status
Raptorsand 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
Longlegged buzzard Buteo rufinus LC VU
Saker Falcon Falco cherrug EN CR
Redfooted 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
Cinereousyulture Aegypius monachus NT EN
Bearded vulture Gypaetus baratus VU VU
White stork Ciconia ciconia LC VU
Black stork Ciconia nigra LC VU
Lesser whitdronted goose Anser erythropus EN EN
Bats
Greater/Giant noctule bat Nyctalus lasiopterus vuU 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 vuU VU
Other Mammals

Persian (or Anatolian) leopard| Panthera panthera tulliana EN

Leopard Panthera pardus CR CR
Felixchaus Jungle cat LC CR
Eurasian lynx Lynx lynx EN CR
Striped hyena Hyaena hyaena NT CR
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Species IUCN Georgia Red List
status status

Eurasian otter Lutra lutra NT VU
Marbled polecat Vormela peregusha 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 birchmouse Sicista kluchorica LC VU
Caucasian birch mouse Sicista kazbegica EN VU
b SKNAX Y 3 Qa&rato f Ay Nannospalax nehringi DD VU
Grey dwarf hamster Cricetulus migratorrius LC VU

NI} yRG Q& KI Ya{ Mesocricetus brandti NT VU
Longclawed mole vole Prometheomys schaposchniko LC VU
Bank vole Clethrionomys glareolus LC EN
¢NRA&GNF YQ& 2 A N Meriones tristrami LC VU
Eurasian harvest mouse Micromys minutus LC VU

Fish

Beluga Huso huso CR EN
Commonsturgeon Acipensesturio CR CR
Shipsturgeon Acipensenudiventris CR EN
Stellatesturgeon Acipensestellatus CR EN
Russiarsturgeon Acipensegueldenstaedtii CR EN
Persiarsturgeon Acipensepersicus CR EN
Browntrout/River trout Safl;%rﬁ:]arm];%r&os)(or Salmo LC VU
BlackSearoach Rutilusfrisii LC VU
Nipplelip scraper Varicorhinus sieboldi LC VU
Goldenspinedloach Sabanejewiaurata LC VU
Monkeygoby Neogobiudluviatilis LC VU
Caspiarshad Alosacaspia paleostomi LC VU
BlackSeasalmon Salmdfario labrax LC EN
Asp Aspiusaspiugtaeniatus LC VU
Angora loach Nemachilusingoraealasanicus LC VU
Notes:
- Species of Least Concern not listed
- NT= NeaiThreatened, VU = Vulnerable, EN=Endangered, CR=Critically Endangered
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identified inTable37; regionsare shown irFigure4l.

Table37. Administrative regions and municipalities

Regions Municipalities
Kakheti Telavi, Gurjaani, Kvareli, Sagarejo, Dedoplistskaro, Signagi, Lagodekhi and
Akhmeta
MtskhetaMtianeti Dusheti, Kazbegi, Mtskheta and Tianeti

Shida (Inner) Kartli

Gori, Kaspi, Kareli, Khashuri and Tskhinvali and Java (not controlled by Ge
government)

Kvemo (Lower) Kartli

Rustavi (seffjoverning city), Bolnisi, Gardabani, Dmanisi, Tetritskaro, Mdirne
and Tsalka

Samtskhelavakheti

Akhaltsikhe, Akhalkalaki, Adigeni, Aspindza, Borjomi and Ninotsminda

Imereti

Kutaisi (selyoverning), Bagdati, Zestaponi, Vani, Terjola, Samtredia, Sachk
Tkibuli, Chiatura, Tskaltubo, Kharagauli and Khoni

SamegreleZzemo
(Upper) Svaneti

Abasha, Zugdidi, Martvili, Mestia, Senaki, Chkhorotsku, Tsalenjikha, Khobi
Poti (selfgoverning)

RachaLechkhumi
Kvemo Svaneti

Ambrolauri, Lentekhi, Oni and Tsageri

Guria

Chokhatauri, Lanchkhuti and Ozurgeti

The Autonomous
Republic of Adjara

Batumi (selgoverning), Keda, Khulo, Shuakhevi, Khelvachauri and Kobulet
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7.3.5.1 Demography

Population] OO2NRAYy 3 G2 GKS bl A2yl f
population was3,6886500 persons, very slightly lower than in 2016, when it was estimated to be
3,728,600.The change in populatiasince 2010 is shown Figure42. The most populated regions

after Thilisi (1,201,800 persons) are Imereti (466,600), Kvemo Kartli (434,500) and Adjara (355,500).
The least populated regions are RacHaechkhumi (27,600) anMtskhetaMtianeti (92,400).
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Figure42. Population of Georgia, 2012022

{GFGAad

t 2Ldzt F A2y OKI NIF OG SNX & (i A Oable3syPopDI&ignNi&haity @edss NE I A 2 y &
Georgia is shown iRigure43.

J

/

]| DS

-~

e

?
3

Populaeion Deanlty, s of | Jancary, X022

Figure43. Population density, January 2022
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Table38. Population characteristics of regions, 2022

Region Males Females Urban Rural
Thilisi 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
MtskhetaMtianeti 47,645 46,928 22,500 69,900
RachaLechkhumi 15,584 16,505 6,600 21,000
Samegrelo 159,070 171,691 120,200 181,000
SamtskheJavakheti 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 villagesAccording 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 structurdn 2022, the @14 age group included 20.8 ment 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 increaseshows the dynamics of percentage share for each of three age
groups for 200§2022.
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Figured4. 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, intermaigration has a significant impact.

The number of internal migrants equal to 28.5 percent of the populatibgure4?7 illustrates the
degree of internal migration.

Ethric and religious groupsBy 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; Javakheti region. The ten largest ethgioups living in Georgia equal to 99.6 percent

of the total population(Figure45).
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Figure45. Internal Migration

Within the larger Georgiapopulation 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 resourcesnd their cultural cohesion may be at riflom major
developments.
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Figure46. 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 Apdst@hurch, followed by Bible Liberty and
Catholic Church followers and smaller sects.
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Figure47. Internal migration

Table39. Principal ethnic groups in Georgia, 2014

Ethnic Groups Total (ThousandPersons) PercentageDistribution
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 55 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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Vulnerablegroups

Internally Displaced Persons (IDEYnflicts in south Ossetia and Abkhazia since 1994 have resulted in
large numbers of 92,079 internally displaced families (IDF) and 288DP&IMost (39 percent, are
concentrated in Thilisi, and 31.3 percent live in the Samegfelno Svaneti region. Information on
where IFSs and IDPs were living in 2021 is providédbte41.

Table40. Displaced families and people, 2021

Region Number of IDPs Number of IDFs
Georgia 286,442 92,079
Thilisi 111,982 37,868
SamegreleZzemo Svaneti 89,697 27,344
Imereti 27,770 8,864
Shida Kartli 18,263 5,467
Kvemo Kartli 14,160 4,589
MtskhetaMtianeti 11,626 3,552
Adjara 7,570 2,503
SamtskheJavakheti 2,402 904
Kakheti 1,636 517
Rachal.echkhumiKvemo Svaneti 754 289
Guria 582 182

Socially Vulnerablé. LJ G2 wp LISNOSy(d 2F DS2NHAIQa LJ2LJzZ F GA2
socially vulnerable groups and receive different types of assistance from the Government (Targeted
Social Assistance (TSA)). According to the Social Service Agency, ibddetitf 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 th&overnment. The number of socially vulnerable and persons receiving living
allowance was reduced by 24 percent in the 10 years up to 2D4Ble41 shows the number of

families receiving assistance in 2018 and 2019.

Table4l1. Families registered as socially vulnerable and receiving assistance, 2018 and 2019

) Registered Receiving | Registered Receiving
Region 2018 2019

Georgia 317 796 127 819 307694 119 582
Thilisi 57 973 29 539 57 841 25 807
Zemo Abkhazia 9 - 9

Adjara 28 048 8 487 28 238 9478
Guria 15 962 4 546 15520 4762
Imereti 56 206 18 015 8 940 5 057
Kakheti 35 544 13 441 33634 11 590
Mtskheta- Mtianeti 11 190 4938 52 018 15555
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) Registered Receiving | Registered Receiving
Region
2018 2019

Racha lechkhumic Kvemo Svaneti 9182 5641 10 443 4106
Samegrela, ZemoSvaneti 34 751 14 597 34 744 16 033
Samtskhe Javakheti 12 628 3223 11 390 3103
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 ¢
affairs of Georgia (MOH)

As can be seen, the highest number of families receiving living allowance is in Thilisi, followed by
SamegreleZemoSvaneti, Mtskhetavitianeti, Kakheti and Shida Kartli.
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as intenational regulations ratified by Georgia provide for adequate health protection and ddacat

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 childrenunderregulated and may imply risks.

Persons with Disabilitiedccording 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 @ 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 regioshasvn inTable42.

Table42. Persons with disabilities

Region Registe.red |.o.e.rsons Percentage.share in
with disabilities population

Thilisi 28172 2.5%
Imereti 23451 4.4%
Adjara 13 667 4.1%
SamegreleZzemo Svaneti (Upper Svaneti) 11 963 3.6%
Kakheti 10 009 3.1%
Shida Kartli (Inner Kartli) 9729 3.6%
Kvemo Kartli (Lower Kartli) 8 884 2%
Samtskhelavakheti 4 445 2.8%
Guria 4245 3.8%
Mtskheta-Mtianeti 2 636 2.8%
RachalLechkhumi 1450 4.6%

Total 118 651 3%
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Genderbased Violence, Sexuéxploitation and Abuse, Sexual Harassmen

While there is a significant undeeporting of gendetbased 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 aexual 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 Publiefender, Administrative Offenses Code and Civil Procedural Code of
Georgia introducing definition of sexual violence and administrative penalties for such offenses. At the
G2N] LX | OSs ye &aSEdz f KFEN}aavySyid A aelcdk sexulA TA SR
O2yRdzOUG FAYAY3A FGk2N) OldzaAy3d AYUGAYARIFIGAY3AS K2ail
prohibited and subject to accountability measures. The hitgency Commission on Gender Equality,
Violence against Women and Domestic ®&imle 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 @&nketh 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.

A

7.3.5.2 Ecomomy

C2ft2pgAy3a GKS NBadG2NI A2y 2F DS2NHAlFIQa AYyRSLISYRS
reforms. The first, which established the institutional foundations for a new economic system, was
carried out after the crises of the first half of ti®90s. 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 dire¢tadard 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 unaccoued for by the growth of labor or capital) was 2.8 percent.

During 20142021 the overall turnover of the business sector increasethi®e 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 adatgest share of employees in 2013 and its
share has grown every year since with the exception of 2020, likely because of the-I80VID
pandemic. The year 2020 also saw declines in other types of employment, most notably
accommodation and food service agties (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 ticess $as

started to recover but remains below 2019 levels.

The average monthly remuneration in 202821 increased from GEL 801 to GEL 1,348. The value
added by business sector during this period increased from GEL 12.8 bin to GEL 27.8 bin.
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catalyst and boosting also trade, construction, and other services sectors. The share of services in the
DS2NHAI Qa SO2y2Yeée Ay ONBd 7 ParcentilZ0¥0. However JBdslobtifell Ay |
revenue generated from these sectors was driving imports, as production base was itois

estimated that of US$ 3.3bn revenues from tourism in 2019, only US$ 1.3bn was retained in the
economy. In 2020, tourisRS Of AYSR aKI NLX & ¢gAdK fSaa dGKFy wn L3
monthly inbound visitors, and as of 2022, inbound visitors are still below levels seen in the last eight

years, as is shown Figure48.
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Figure48. Monthly Average Number of Visits Made by Inbound Visitors of Age 15 and Older

In 2021,GDPin current prices was GEL 60.0 billion (USD 18.6 billion) and GDP per cap&lvas
16,179.5 (USD 5,023.2). The average growth rate of real GDP was 3.3 percent202D1®ith a
growth rate 0f-6.8 percent in 2020, which recovered to a growth rate of 10.5 percent in 2021. Sectoral
structure of GDHs shown irFigure49.
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Figure49. Sectoral Structure of Gross Domestic Product (2021)

Land Use and AgricultureéGeorgia is a traditional agricultural country. Agriculture amigkes 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 paiily 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
andlivestock 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 thoushectares 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 202Ayriculture inWest 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 resourtteis estimated thathat irrigation

could be provided tahe total of 725,000 hectares, however, odly percent of this area is serviced

at present.Agroforestry imot developed in Georgia. Timber and raood products are extracted

from natural forests baed on forest management plantlp to 70 percent of pastures are not
registered as suct0 percent is registered in private ownership, 7 percewitis the National Agency

of State Property, and 5 percent is with municipalit@sall part of pasturelanig registeredwith 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 ZestajpoRoti in 1871. In 1890, Tsipi
doubletrack 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 theailway is 1,411 km, of which 296 km is doutskck 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 kilosmefthe 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 airportg1 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 Thilisi, Kutaisi
and Batumi. The airports of Telavi, Mestia, Ambrolauri and Poti are ofilopaftance and the flights

are completed seasonally, not yeaund.

Three ports and one sea terminal are located on the Black Sea coast. The length of international roads
in Georgia equals th,593.4kilometers and the total length of national road<ij460.3kilometers.

Tourism.Share of tourism in GDP ma8&e4 percent before COVAD® hit, then plummeted to 5.9
percentin 2020and is bouncing back since theiature and culture tourism is particularly popular
among higkend foreign visitors Nature tourism packages includgsiting natural monuments,
national paks and other protected areasjking, skiing,drinking/bathing inhot and mineral springs
and other spgrocedures horse riding, paraglidingtc. Raftingrowing, and to some extén fishing
areattractionsrelated 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 togetour

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 indicatoasvequal to 17.5 percent in 2021.
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State protection of cultural heritage is administered by the Ministry of Cult8port and Youthof
Georgia It is noteworthy that most energy projects require permission from this Ministry since they
involve earthworksFigure50 shows locations of culturdleritage sites across Georgia ahable43

shows the number and types of important heritage sites by major river basins.
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Table43. Cultural heritage sites in selected watersheds

Figure50. Cultural heritage sites

Registered Monur_nents of Religious Fortified Palaces /
Watershed National Houses
Monuments Monuments Structures Castles
Category
Enguri 196 6 45 158 54
Rioni 438 15 75 36 1 238
Khobistskali 27 - 19 4 1 1
Natanebi 14 2 13
Mtkvari 265 31 128 47 83
Alazani 78 76 12 3
Tergi 40 14 24 - 7
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This Chapter defines keynvironmental 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 tle#tiviies 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 typéadirtopic areas. The major goal of the
spatial constraints analysis is to provide a Higyel overview of locations in which particular
sensitivities are likely to arise should specific energy development project(s) be pursued, and to
identify areas whee 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 condsaire not specific to the
project(s) but to any developments of a particular type (e.g., small hydropower, solar, wind, etc.).

LG Aa AYLERNIFYyd (G2 y2GS GKFG AGNBOSLII2NRé F2NJ
& NB O S it ardlEossidered im projectspecific ESIA aumulative impact assessmenat 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 specidsdt are examined in project or curative assessments,

but rather are broader categories of affected environmental and social resoureéhin the wider

G NB OSLJi 2 NE
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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:

1 Climate and Air Qualityfable44

1 Surface Water and Groundwatéfrable45
1 Geology, Soils and Land USable46

1 Landscape and Biodiversifyable47

1 Community and SocézonomicsTable48

1 Cultural HeritageTable49
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Table44. Receptors and environmental issues for Climate and Air Quality

Issues by Energy Resource

Receptor Supporting attributes Wind h Solarohotovoltai Hydropower Conventional
ind (onshore) olarphotovoftaic (RES, ROR and PSP) | Thermal (CCGT, ST and G
Climate ¢ Climatic Zones None ¢ Global: none Possible contribution to
¢ Precipitation ¢ Local: possible climate change due to
¢ Temperature increased humidity, | GHG emissions
¢ Sunlight (characterized as moderated
Direct Normal Insolation) temperature from
¢ Wind (velocity and select large reservoirs
wind roses)
¢ Data on climate change
trends
Air quality ¢ Particulate and other key ¢ Construction stage air emissions ¢ Construction air
pollutants ¢ Material transportation and changes to carbon emissions from emissions
¢ Air quality trends alternative energy ¢ Pollutant
¢ Attainment and emissions during
nonattainmentof ambient operation
air quality standards ¢ GHG emissions
from fossil fuel
combustion
¢ Graund and
water deposition
of air pollutants
Odor Odor levels Negligible Negligible
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Table45. Receptors and environmental issues for Surface Water and Groundwater

Receptor

Issues by Energy Resource

SupportingAttributes

Wind (Onshore) SolarPhotovoltaic

Hydropower
(RES, ROR and PSP)

Conventional
Thermal
(CCGT, ST and GT)

Surface water
guantity

- 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 P8Ry
be some increases at low flow|
as well as decreases at high
flows

- Reduced flow at ROR

- Changes to river dynamics an|
morphology

- Effects of climatic changes
(precipitation, temperature
andglacier 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 sediment#n of surface waters.

- Construction activities may
result in increased erosion anc
sedimentation of surface
waters

- Potentialoperational impact
upon water quality (solids,
temperature) due to disruption
of flow, sediment dynamics,
etc.

- Reservoirs malgecome
eutrophic

- Increased water temperature
in shallow reservoirs and
reducedflow 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
downstreant can decrease

periodic floods, potential

Altered land drainage
characteristics, and potential for
increased extent of flood risk and
surface water flow
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Issues by Energy Resource
Receptor | SupportingAttributes Conventional
P PP J Wind (Onshore) SolarPhotovoltaic (R;Sydggjlgvéi; PSP) Thermal
' (CCGT, ST and GT)

catastrophic flooding from
dam failure

- Possibledlownstream impacts
from trapping of sediment in
reservoirs

- Peaking generation can lead t
abrupt changes iwater levels

Groundwater ¢ Hydrogeologi | None Withdrawals for panel | Potential for altered groundwater Potential for altered groundwater
resource cal map and cleaning if no availablg quality and regime if in hydraulic| recharge/extradbn regime if
major surface water sources| continuity with surface waters groundwater used for steam
aquifers affected by reservoirs or generation/cooling
¢ Groundwater diversions
withdrawals/
wells
¢ Groundwater
availability by
regions
Groundwater | Groundwater Potential for groundwater infiltration by Potential for groundwater
quality monitoring data pollutants during construction infiltration of pollutants during
constructionand operation (ash
ponds)
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Table46. Receptors and environmental issues for Geology and Soils

Receptor

Issues by Energy Resource

Supporting attributes

Wind (onshore)

Solar photovoltaic

Hydropower
(RES, ROR and PSP)

Conventional
Thermal (CCGT, ST and GT|

Landslide/Debr ¢ Topography - Localized Localized Localized impact from loss of| Localized impact from
is Flow Hazarg derived >50% impact from impact from soils in project footprint and | construction development
Areas slopes construction loss of soils under reservoirs (vibration, blasting, clearing &
¢ Brownfield development in project Potential large landslides in | grading level site)
sites (vibration, footprint mountainous areas, can bloc
¢ Location of blasting, Localized river courses, damage facility
facility clearing & impact from or commurities
relative to grading level construction Regional impact from failure
mountainous site) development of dams
and hilly - Localized (vibration,
regions, impact from blasting,
steep river vibrations clearing &
banks and and grading level
coastlines downwash site)
during
operations
- Wide access
roads may
worsen
landslide
potential
High Value Location of facility on ¢ Construction activities resulting 8oil erosion and compaction ¢ Construction activities
Soils or adjacent to fertile ¢ Replacement/ removal of lands from agricultural production (e.g., wineries, resulting insoil

soils.

orchards, cropland, pastures), including possible loss/change of land near
rivers/streams affected by HPP operation

erosion, compaction,
and/or contamination
¢ Removal of lands
from agricultural
production
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Table47. Receptors and environmental issues for Landscape and Biodiversity

Issues by Energy Resource

; ; Conventional
Receplor Supporting attribLites Wind (onshore) (WPP) Solar photovoltaic (REgydéchV;iz PSP) Thermal
' (CCGT, ST and GT)
Protected ¢ Biosphere Impacts on Large footprint of ¢ Reservoirs and ¢ Landtake and
Landscapes reserves landscape land-take will dams will have height ofboiler(s)
¢ World Heritage character and impact on impacts on building and
Sites visualamenity landscape landscape stacks will impact
¢ Ramsar sites over wide areas character over character over on landscape
¢ National Parks due to large wide areas wide areas character and
¢ Emerald sites footprint and Impacts on the ¢ Impacts on the visual amenity
height of turbines scenic valuand scenic value and over wide area
Impacts on the setting of nearby setting ofnational ¢ Impacts on the
scenic value of national parks parks and other scenic value and
nearbynational and other protected areas setting of nearby
parks and other protected areas protected areas
protected areas
Protectedareas ¢ Biosphere Valuable Habitat loss due ¢ Habitat loss and ¢ Landtake from
and other High reserves terrestrial habitat to landtake for fragmentation footprint of
Value ¢ World Heritage loss solar PV arrays due to project power station,
Biodiversity Sites Fragmentation of Some potential footprint, network
Areas ¢ Ramsar sites ecosystems from for grassland including infrastructure
¢ National Parks footprint, access habitat creation reservoir and ¢ Fragmentation of
¢ Emerald sites roads and under arrays transmission lines ecosystems
¢ IBAs transmission Fragmentation of C ¢ Water resource
¢ Special Protection networks ecosystens from compeition for
Areas Reduction in roads and habitats;
populations of transmission degradation from
migratory bird networks emissions to air

species due to
strike associated
with turbines or
transmission lines
Potential impacts
to bats and soil

and water
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Issues by Energy Resource
; i Conventional
Receptor Supporting attributes Wind (onshore) (WPP) Solar photovoltaic (REI-ISydé(ggv;% PSP) Thermal
' (CCGT, ST and GT)
organisms due to
vibration/noise
Aquatic Biological quality Ecological impacts in locahter bodies as a result of ¢ Blockage of Ecological impactdue to
Ecosystems elements: sediment deposition from stormwater runoff during migratory routes | changes in water quality in
¢ Anadromous Fish| construction ¢ Fish entrainment/| local water bodies due to
Routes impingement sediment and
¢ Endemic fish ¢ Stream flow and | contaminants in
populations aquatic habitat stormwater runoff,
¢ Aquatic modification wastewater discharges
invertebrates ¢ Water quality (including cooling water),
¢ Physical and impacts during water withdrawals
chemical construction
supporting
elements
Ambient Noise ¢ Distribution of ¢ Disturbance of Disturbance of habitat ¢ Disturbance of ¢ Disturbance of
local terrestrial habitat during during construction habitat during habitat during
species construction construction construction
¢ Migratory ¢ Disturbance to
terrestrial species birds breeding
¢ Bird migration and seasonal
pathways migration
C
Protected ¢ Distribution data ¢ Disturbance of ¢ Disturbance of - Footprint impacts ¢ Landtake from
Species / habitat areas for habitat during habitat during on species from footprint of
Georgia & IUCN construction construction infrastructure power plant and
Red List species ¢ Bird and bats ¢ Light impacts (transmission transmission lines
¢ Bat populations strike (turbines during operation lines,flooded ¢ Network
¢ Bird migration and transmission) ¢ Landtake valleys, roads, infrastructure and
pathways ¢ Habitat loss footprint impacts etc.) supply network
impacts ypon upon terrestrial - Bird and bats ¢ Noise, emissions,
terrestrial species species strike water
¢ Bird and bat transmission) consumption and
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Issues by Energy Resource

; i Conventional
Receptor Supporting attributes Wind (onshore) (WPP) Solar photovoltaic (REI-ISydé(ggv;% PSP) Thermal
' (CCGT, ST and GT)
strike vibration
(transmission)
Highquality ¢ Landscape Impacts on landscape Large footprint of Reservoirs and Impacts on landscape
unregulated character character and visual land-take will dams will affect | character and visual
landscaes features amenity over wide areas impact on landscape amenity associated with
(Undisturbed associated with due to largefootprint and landscape character over landtake and ancillary
natural forest areas height of turbines character over wide areas development (buildings,
landscape, ¢ Visual amenity large areas cooling towers,
traditionally ¢ People substations, switchyards,
managed areas, transmission lines, roagls
scenic and

historic areas)

Low quality ¢ Landscape Impacts on landscape Large footprint of Reservoirs and Impacts on landscape
landscapes character character and visual land-take will dams will have character and visual
(Degraded and ot associated with | amenity over wide areas impact on impacts on amenity, associated with
intensively used areas of due to large footprint and landscape landscape landtake and ancillary
landscapes, intensively height of turbines character over character over development (buildings,
typically farmed arable wide areas. wide areas cooling towers,

intensive arable, land Local impacts on Local impacts on | substations, switchyards
intensive ¢ Visual amenity landscape landscape and transmission lings

livestock units,
industrialized

People

character and
visual amenity,

character and
visual amenity,

and urban associated with associated with
landscapes) ancillary ancillary
development development
(buildings, pylons, (buildings,
etc.) powerhouses,
weir intakes,
pylons,

substations etc. ).
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Issues by Energy Resource
Receptor Supporting attributes Conventional
P PP J Wind (onshore) (WPP) Solar photovoltaic Hydropower Thermal

(RES,RORandPSP) | (ccGT, sTand 6T)

Unprotected ¢ Forests Footprint losses of
remnant natural ¢ Meadows remnant undesignated
ecosystems ¢ Flat grasslands natural habitats

¢ River corridors
Unprotected Ecosystems adapted to Footprint losses of
adapted more intensive urban land| adapted habitats
ecosystems use such as croplands ang

urban/ rural fringes
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Table48. Receptors and social issues for Communities and Socioeconomics

Issues by Energy Resource
; i Hydropower Conventional
Recepor Supporting attribLites Wind (onshore) (Wpp) S0 s PV. | (HPPRES, HPPROR4  Thermal (TPP)
( ) HPP PSP) (CCGT, ST and GT)
Demographics ¢ Population Potential Potential ethnic Potential ¢ Potential ethnic
¢ Population density disputes over disputes over ethnic disputes disputes over
¢ Age placement placement over placement.
¢ Ethnicity Economic Economic placement Economic
and/or and/or physical Economic and/or physical
physical displacement and/or physical displacement
displacement displacement
Health and Ambient ¢ Population health Potential Potential Impacts on ¢ Potential off
Noise ¢ Longevity disruption due disruption due drinking water gassng, air
¢ Birth rate to noise and to noise and supply emissions and
¢ Deathrate dust during dust during Potentially dust
¢ Causes of death construction construction disruption due (construction
Operational Labor influx to noise and and operation)
noise, (including dust during ¢ Exposure to
vibration disease) construction contamination
Labor influx Labor influx from ash
(including (including management
disease) disease) ¢ Labor influx
(including
disease)
Employment/ ¢ Income Increased Increased Loss of ¢ Loss of
Earnings ¢ GDP/Capita by province employment employment in aesthetic value aesthetic value
in rural areas rural areas for for areas with for areas with
for construction, tourism tourism
construction, O&M potential potential
o&M Provides a long Increased ¢ Increased
Loss of term green employment in employment in
aesthetic energy source rural areas for rural areas for
value for areas of energy that construction, construction,
with tourism will help O&M O&M
potential stabilize energy Provides a
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Issues by Energy Resource
i ; Hydropower Conventional
Receptor Supporting attributes Wind (onshore) (wpp) S0 gng\)/er PV (HPP RES, HPP ROR & Thermal (TPP)
( ) HPP PSP) (CCGT, ST and GT)
¢ Provides a balance of the longterm
longterm country green energy
green energy source of
source of energy that will
energy that help stabilize
will help energy balance
stabilize of the country
energy
balance of the
country
¢ Labor influx
effects on
housing, food,
& other prices
Economic Sectors ¢ Industry ¢ Possible ¢ Loss of resource ¢ Possible Potential improvement
¢ Agriculture (winery, temporary areas for alteration of to reliability and security
orchards etc.) disruption of agriculture, and river flows of energy supply
livestock land industry due to ¢ Possible
use for grazing facility footprint reduction/loss
during ¢ Potential (riverine) or
construction improvement addition
¢ Potential to reliability (reservoir) of
improvement and security of fisheries
to reliability energy supply ¢ Loss of
and security of resource areas
energy supply for agriculture,
and industry
due to facility
footprint
¢ Potential
improvement
to reliability
and security of
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Issues by Energy Resource

i ; Hydropower Conventional
Receptor Supporting attributes Wind (onshore) (wpp) S0 gng\)/er PV (HPP RES, HPP ROR & Thermal (TPP)
( ) HPP PSP) (CCGT, ST and GT)
energy supply
Infrastructure Transportation ¢ Visual impact ¢ Visual impact ¢ Footprint Potential
(Road/Highways, Rail, affecting affecting impacts and improvement to
Airports and property value property value potential for reliability of
approaches, Ports ¢ Potential ¢ Potential alterations to energy supply
Existing and planned improvement improvement water regime Impacts to
energy transmission to reliability of to reliability of resulting in traffic patterns
lines energy supply energy supply altered flood during
Gaspipelines ¢ Impactsto ¢ Impactsto risk and water construction
traffic traffic patterns resources
patterns during available for
during construction abstraction
construction ¢ Property value
effects
¢ Possible
damage to
infrastructure
for large
equipment and
material
transportation

¢ Impacts to
traffic patterns
during
construction

¢ Reduced
sediment flow
downstream of
dams can
undermine
bridge
structures
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Issues by Energy Resource
i ; Hydropower Conventional
Receptor Supporting attributes Wind (onshore) (wpp) S0 gng\)/er PV (HPP RES, HPP ROR & Thermal (TPP)
( ) HPP PSP) (CCGT, ST and GT)
Tourism and ¢ Hunting ¢ Visual and Visual and land ¢ Visual and land| None
Environmental ¢ Beaches land access access impact access impact
Amenities ¢ Fishing impact on on recreational on recreational
¢ Skiing recreational activities such activities such
¢ Conventional tourism activities such as hiking, eco as hiking, eco
¢ Ecotourism as hiking, eco tourism, fishing tourism,
¢ Availability of potable tourism, and hunting rafting,
water fishing and ¢ Improvements boating,
¢ Contaminated sites hunting to fishing,
¢ Improvements infrastructure hunting, etc.
to and interest in ¢ Improvements
infrastructure renewable to
and interest in energy could infrastructure
renewable increase eco and interest in
energy could tourism renewable
increase ecoe energy could
tourism increase eco
tourism
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Issues by Energy Resource
; ; . Hydropower Conventional
Receptor Supporting attributes Wmozv(\(l)sli?ore) Solar(glgvl:\’/)er PV (HPP RES, HPP ROR and H Thermal (TPP)
PSP) (CCGT, ST and GT)
UNESCO World ¢ Cultural sites of ¢ Lossor Loss or damage to Loss or damage to ¢ Lossor
Heritagesites outstanding damage to resource due to resource due to damage to
value resource due construction construction resource due
¢ Natural sites of to Visual intrusion into Visual intrusion into to
outstanding construction cultural landscape cultural landscape construction
value ¢ Visual ¢ Visual
intrusion intrusion into
into cultural cultural
landscape landscape
Registered ¢ Paleontological ¢ Lossor Loss or damage to Loss or damage to ¢ Lossor
cultural heritage sites, palee damage to resource due to resource due to damage to
sites/manuments environmental resource due construction construction resource due
deposits to Visual intrusion into Flooding of to
¢ Archaeological construction cultural landscape monuments and construction
sites ¢ Visual artifacts ¢ Visual
¢ Built heritage intrusion Visual intrusion into intrusion into
(e.g. historic into cultural cultural landscape cultural
buildings, landscape landscape
monuments)
¢ Battlefields/War
Monuments
/Burial Grounds
Unknown or ¢ Areas of ¢ Lossor Loss or damage to Loss or damage to ¢ Lossor
unregistered Paleontological damage to resource due to resource due to damage to
cultural heritage or palec resource due construction construction resource due
environmental to Visualintrusion into Visual intrusion into to
potential (e.g. construction cultural landscape cultural landscape construction
where ¢ Visual ¢ Visual
conditions for intrusion intrusion into
preservation are into cultural cultural
favorable) landscape landscape
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Issues by Energy Resource

Receptor

Supporting attributes

Wind (onshore)
(WPP)

Solar power PV
(SPP)

Hydropower
(HPP RES, HPP ROR and H
PSP)

Conventional
Thermal (TPP)
(CCGT, ST and GT)

¢ Main
archaeological
hotspots /zones
and sites

¢ Archaeological
sites

¢ Built heritage
(e.g. historic
buildings)

¢ Places with
historical or
cultural interest

Intangible cultural
heritage

¢ Practices and
traditions

¢ Knowledge and
skills

¢ Values

¢ 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 - Construction - Construction noise - Construction
worksites and residential noise - Limited noiseduring operation noise
areas, night and day - Noise during - Limited noise
generation, during
especially operation
nearby and
at night
Light ¢ Proximity to Flashing warning Security lighting on long Possible security lighting

residential

lights on nacelles

perimeter during operation

duringoperation
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Issues by Energy Resource
Receptor Supporting attributes i Hydropower Conventional
P PPOTANG W'”‘i\f\fgg?ore) smar(gg\g)er PV (HPP RES, HPPRORandH  Thermal (TPP)
PSP) (CCGT, ST and GT)
areas, high
biodiversity
areas
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This SESA has used expert judgt 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 showrTiable50to Table55.

Value and vulnerability of receptors are defined as follows:

1 Value= based on geographic scale, legal protection, rarity and importance of the receptor.
1 Vulnerability = based on likelihood of receptor being exposed to an E&S effect from scenarios or
NBaz2dz2NOST yR GKS NBOSLIi 2NNa& menaldisdeil@ffect.) Yy R NI & 7

Sensitivityis 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 ¢ receptor is rare,| Low ¢ receptor is
important for social orf common, of local of
economic reasons, legall regional designation
protected, of international
or national designation

High -- e.g. potential pathways exist fqg
E&S change in receptors as a result
scenarios, receptor is in a declinir
condition, dependent on a narrow range |
environmental or social conditions

Medium

Medium -- e.g few pathways exist fol
environmental or social change |
receptors as a result of propose
scenarios, receptor is only expected
recover from disturbance over a prolonge
period of time, if at all

Medium Medium

>
=
=
@
P
Q
£
S
>

Low e.g limited or no pathways exist fo
E&S change imeceptors as a result o
scenarios, receptor is in stable or favorat Medium
condition and/or dependent on wide rang
of environmental or social conditions

Nonee.g. no pathways exist between E¢
changes and receptors, receptor None None
insensitive to disturbance
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The value, vulnerability, and sensitivity of the environmental receptors for this topic are shavaibleb0.

Table50. Sensitivity ofReceptors for Climate and Air Quality

Wind (Onshore)

SolarPhotovoltaic

Hydropower
(RES, RO&hd PSP)

Conventional Thermal
(CCGT, ST, GT)

concern for local
population

Receptor Value
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity
Climate <High>c climate | None None Noneg Climate | None <Low> <Low> <Medium-
is of international | Climate will not will not be Possible changes Low> Burning
importance be affected by affected by of local fossil fuel
installation of installation of micro/meso releases CO2 an
schemes to solar climate (large other GHGs,
utilize wind photovoltaic HPP RES only) which contribute
resources at this plants at this to global
scale scale) warming and
climate change,
minimal at this
scale
Air quality <High>¢ <Low>- <Medium> <Low>- <Medium> <Low>- <Medium> <Medium> <Medium>
Maintaining and | Potential for very Potential for Potential for Very minor
enhancing air minor air quality very minor very minor air during
quality is of impacts during limited air quality impacts construction.
national construction. quality impacts during Potential for
importance None during during construction. high emissions
operation construction. None during during
None during construction operation.
operation
Odor <Low>- Nuisance| None None None None None None <Low> Potential |  EHOWS
odor is a matter of for  downwind

odors at medium
range
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Receptor

Value

Wind (Onshore)

SolarPhotovoltaic

Hydropower
(RES, RO&hd PSP)

Conventional Thermal
(CCGT, ST, GT)

Vulnerability Sensitivity

Vulnerability Sensitivity

Vulnerability Sensitivity

Vulnerability Sensitivity

Noise

Noise
for worksites and
residential areas
night and day

standards

832 { dZNRBHASNI I YR DNRdzy Rgl (i SNJ

The value, vulnerability and sensitivity of the environmental receptors for this topic are shavablieb1.

Table51. Sersitivity of Receptors for Surface Water and Groundwater

Wind (Onshore

SolarPhotovoltaic

Hydropower
(RES, ROR, PSP)

Conventional Thermal
(CCGT, ST, GT)

national
importance. My
also be a
transboundary
issue on some
rivers some
locations.

water

resources except|
minor demand
during
construction. No
significant
pathway for
environmental
change.

and operation

Receptor Value
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity
Surface  Water| <High> Nonec None <Low> <Low> <High> <Medium> <Medium>
Quantity Availability of Wind farm Minor water Limited Potential for
surface water development consumption in consumptive use moderate water
resources is of will not utilize construction but changes in consumption for

timing and
amounts of flows.

Potential to
impact flooding
regimes up and
downstream of
new hydro
developments
(both, RES and

steam & cooling
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: . Hydropower Conventional Thermal
Wind (Onshore) SolarPhotovoltaic (RES, ROR, PSP) (CCGT, ST, GT)
Receptor Value
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity
ROR) during
operation
Surface water <High> <Low> <Medium> Noneg Surface None <Medium> <Medium> | <Medium> <Medium>
quality Quality of surface| Construction water quality Construction Construction
water resources| may result in will not be works may cause may result in
is of national and| minor spills, influenced by minor spills, minor spills,
regional erosion, surface schemes to erosion, surface erosion, surface
importance runoff, and utilize solar runoff and runoff and
sedimentation of resources sedimentation of sedimentation
surface waters. other than surface waters.
minor localized Release of
spills and Potential untreated
minor erosion operational wastewater into
and impact due to the environment
sedimentation disruption of flow, during operation
during sediment could impair
construction dynamics, etc. local surface
(new and existing water quality
projects)
Groundwater <High> Nonec¢ No None None¢ No None <Low> <Medium> | <Medium> <Medium>
guantity Availability of | impacts on impacts during Potential for Potential for
groundwater groundwater construction, localized moderate
resources is of from very minor alterations to consumptive use
national construction or impacts if groundwater if groundwater
importance operation groundwater recharge/ used for cooling
resources used extraction regime
during
operation
(cleaning)
Groundwater <High> Noneg None Nonec¢ Ground | None <Low> <Medium> | <Medium> <Medium>
quality Quality of Groundwater water quality ¢ Potential for Potential for
groundwater quality will not will not be localized groundwater
resources is of be influenced by influenced by alterations to contamination
national installation of utilization of groundwater from onsite fuel
importance schemes to solar resources quality due to storage and ash
utilize wind except risk of shortterm
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: . Hydropower Conventional Thermal
Win hor larPhotovoltai
d (Onshore) SolarPhotovoltaic (RES, ROR, PSP) (CCGT, ST, GT)
Receptor Value
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity
resources except| minor spills in construction management
risk of minor construction activities units
spills in
construction
833 DS2f23e IyR az2ifa
The value, vulnerability and sensitivity of the environmental receptors for this topic are shavablieb2.
Table52. Sensitivity ofReceptors for Geology and Soils
: . Hydropower Conventional Thermal
Win hor larPhotovoltai
d (Onshore) SolarPhotovoltaic (RES, ROR, PSP) (CCGT, SGT)
Receptor Value
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity
Bedrock Geology| <Low> None- None None-Impact None Nonet Impact None Noneg Impact | None
Geology common Impact pathways pathways pathways limited pathways
to localities or| limited to limited to to dam limited to
region construction construction construction plant
blasting, drilling blasting, blasting, drilling construction
and foundations drilling and and foundations blasting,
foundations drilling and
foundations
Landslide Hazard <Low> Nonec None None¢ None <Medium> <Medium> | Nonec None
Areas Landslide hazards | Landslide and Landslide and Construction Landslide and
(Geomorphologic| mostly in debris flow debris flow activities, land debris flow
hazardous mountainous or prone areas limit prone areas clearing, prone areas
events) hilly regions, siting in these limit siting in vegetation limit siting in
*only in adjacent to steep | areas. these areas removal, these areas
landslide/debris | river banks, and inundation and
flow/mudflow along southern alteration of
prone areas* coastline mostly drainage may
detrimental to cause or increase
environment, likelihood/
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SolarPhotovoltaic
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Hydropower

Georgia Energy Development

Conventional Thermal

Receptor Value (RES, ROR, PSP) (CCGT, SGT)
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity
public health & severity of
welfare landslide
High Value Soils | <High> <Medium> <Medium> <Medium> <Medium> | <Medium> <Medium> | <Medium> <Medium>
(where Widespread, but Construction Construction Construction Construction
geographically | high value soils activities, land activities, land activities, land activities, land
present) critical to clearing, removal clearing, clearing, removal clearing,
agricultural of vegetation, removal of of vegetation, removal of
productivity alteration of vegetation, alteration of vegetation,
(orchards, drainage can alteration of drainage can alteration of
cropland, increase erosion drainage can increase erosion drainage can
vineyards) / loss of receptor increase / loss of receptor increase
erosion / loss erosion / loss
Project footprint of receptor Project footprint of receptor
removes soil and  reservoirs
from productive Project remove soil from Project
use footprint productive use footprint
removes soil removessoil
from from
productive use productive use
General Soil <Low> <Medium> <Medium> <Medium> <Medium> | <Medium> <Medium> | <Medium> <Medium>
Characteristics General soll Removal of Removal of Removal of Removal of
and Quality characteristics of all vegetation, vegetation, vegetation, vegetation,
soll erosion, release erosion, erosion, release erosion, release
classifications  arg of chemicals, and release of of chemicals, and of  chemicals,
common compaction chemicals, and compaction and compaction
under heavy compaction under heavy under  heavy
equipment and under heavy equipment and equipment and
facilities can equipment and facilities can facilities can
effect minor facilities can effect changes in effect  minor
changes in effect minor existing soil changes in
existing soil changes in characteristic existing soil
characteristics existing soll characteristics
characteristics Access to soil los

under reservoirs
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The value, vulnerability and sensitivity of the environmental receptors for this topic are shavablieb3.

Table53. Sensitivity ofReceptors for Landscape and Biodiversity

Wind (Onshore)

SolarPhotovoltaic

Hydropower

Conventional ThermafCCGT,

Receptor Value (RES, ROR, PSP) ST, GT)
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity

Natural <High> <High> <High> <High> None- None
Protected Areas | Protected areas | Potential Potential Potential Potential

are permanent land permanent land permanent land permanent land
(Receptors are internationally, loss of areas loss of areas loss of loss of land areas
dependent on nationally and/or | occupied by occupied by potentially large occupied by
narrow range of | regionally turbines, roads, turbines, roads, land areas footprint, roads,
conditiong important areas | transmission transmission occupied by transmission

of natural lines if sited in or lines if sited in or dams, lines, if sited in or

habitat, near these areas.| near these areas. construction near these areas.

supporting zZones, reservoirs

habitats and roads, Siting considered

species of transmission very unlikely (if it

conservation lines if sited in or occurred,

concern near these areas impacts gmilar

to other types)

Bird and bat <High> <High> <High> <High> <High>
species Migratory Potential loss of Potential loss of Potential loss of Potential loss of
(migratory species in| migratory and migratory and migratory and migratory and
species) Georgia are| resident birds resident birds resident birds resident birds

internationally, and bats due to and bats due to and bats due to and bats due
(Receptors are nationally  and| collision with collision with collision with collision with
dependent on regionally turbines and aboveground aboveground aboveground
narrow range of | important aboveground transmission transmission transmission
conditions and transmission lines, some lines. Reservoirs lines.
some are in lines. potential risks may provide
decling and benefits due habitat for some

to night lighting. species and
resting places for
migrants.
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. . Hydropower Conventional ThermaCCGT,
Wind (Onshore) SolarPhotovoltaic (RES, ROR, PSP) ST, GT)
Receptor Value
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity
Terrestrial <High> <High> <High> <High> <Medium>¢ <Medium>
Ecosystems and | Habitats and Potential loss of Potential loss of Potential loss of Potential loss of
Important species of habitat and habitat and habitat and habitat and
terrestrial conservation species by the species by solar species by species by the
species concern:listed wind turbine and array and project footprint project footprint
by IUCN or transmission line transmission line and transmission and transmission
(Receptors are in| Georgian Red development, development, line line
decline and Book, and particularly particularly development, development,
dependent on locally/ during during particularly particularly
narrow range of | regionally construction construction. during during
conditiong endemic species construction, and construction
loss to reservoir
inundation.
Aquatic <High> <High> <High> <High> <Medium>- <Medium>
Ecosystem and | Habitats and Aquatic species Aquatic species Change in water Water
Important species of could beaffected could beaffected environment by withdrawals and
Aquatic Species | conservation by stormwater by stormwater diversions or wastewater
concernlisted runoff in runoff in dams/ reservoirs discharges could
(In general,| by IUCN or construction if construction if would have local have local and
receptors are in| Georgian Red sited near water sited near water & regionalscale regionatscale
decline and| Book, and supporting supporting impact on impacts on
dependent  on| locally/ important important affected affected water
narrow range of| regionally aquatic species aquatic habitats/ species bodies and
conditiong endemic species if water body hydrological
supports such networksif water
habitat and body supports
species such habitat and
species
Forest Areas (if | <High> <High> <High> <Medium> <Medium> | <Medium> <Medium>
project located in| Forest products, | Permanentoss Permanentoss Permanentoss Permanentoss
forested area) populationuse, of forestland at of forestland at of forestland at of forestland at
amenity value turbines, roads, arrays, roads, footprint, footprint, roads,
transmission transmission reservoirs roads, transmission
corridors corridors transmission corridors
corridors.
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Conventional ThermafCCGT,

Receptor Value (RES, ROR, PSP) 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 <Low> <Low> <Low> <Low>- <Low> <Low> <Low> <Medium> <Medium>
natural Network of Some loss of Loss of Small HPPs: loss Some loss of
ecosystems general natural | ecosystems at ecosystem area of ecosystem ecosystem area
Ecosystems roads, turbines, at roads, areas at at project
(Receptor is connecting connecting footprint, footprint and
stable and transmission transmission reservoirs (none transmission
common) lines. lines, arrays for diversions), corridor.
(lager than wind) connecting
transmission Unlikely to be
lines located in or near
Proportionally valued natural
larger loss at ecosystems.
larger HPB.
Highquality <High> <High> <High> <Medium>- <Medium> | <Medium>- <Medium>
Landscape Protected and Presence of tall Solararrays Small facilities TPPs could be in

(Receptor is
common but
declining)

forested areas
are important
resources for
visual amenity
and unique
landscapes
character

turbines could
directly affect

the value of
landscapes and
degrade some
GArariz2Na
experience of
these landscapes|

could directly
affect the value
of landscapes
and degrade
GAaArl2NE
experiences of
these
landscapes.

Smaller area
affected than tall
turbines

may have local
scale landscape
impact, larger
scale would have
relatively larger
impact.

Reservoitype
would have most
impact

rural areas with
high-quality
landscapes,
presence would
degrade quality
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The value, vulnerability and sensitivity of the environmental receptors for this topic are shdvableb4.

Table54. Sensitivity ofReceptorsfor Communities and Socioeconomics

. . Hydropower Conventional Thermal
Receptor Value Wind (Onshore) SolarPhotovoltaic (RES, ROR, PSP) (CCGT, ST, GT)
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity
Housing and <High> <High> <High> <High <Medium> <Medium>
Livelihood Housing and Possible impacts Possible impacts Possible impacts if Possible impacts
livelihood are if turbines if arrays located dams or reservoirs if footprint is
important and located nearor near or located near or near or
sensitive transmission transmission transmission lines transmission
community lines cross lines cross cross settlements lines cross
issues. settlements settlements settlements
Potential for
Communities are| Potential for Potential for physical and/or Potential for
very sensitive to | physical and/or physical and/or economic physical and/or
disruptions due | economic economic displacement economic
to displacement | displacement displacement displacement
as well as Employment
economic energy| Employment Employment opportunities, Employment
availability opportunities, opportunities, especially in opportunities,
especially in especially in construction especially in
construction. construction construction
Health and <High> <Medium> <Medium> | <Medium> <Medium> | <Medium> <Medium> | <Medium> <Medium>
Ambient Noise Human health is | Construction Construction Construction Construction
critical for disturbance disturbance disturbance could disturbance
successful could affect could affect affect health could affect
development health (noise, health (noise, (noise, dust, health (noise,
dust, disease, dust, disease, disease, traffic, dust, disease,
traffic, etc.). traffic, etc.). etc.). traffic, etc.).
Potential noise Potential lighting EMF and electrical Potential noise
and EMF impacts during operation hazards from impacts during
during operation transmission lines. operation
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. . Hydropower Conventional Thermal
Receptor Value Wind (Onshore) SolarPhotovoltaic (RES, ROR, PSP) (CCGT, ST, GT)
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity
EMF and EMF and EMF and
electrical electrical electrical
hazards from hazards from hazards from
transmission transmission transmission
lines. lines. lines.
Local Employment/| <High> <Low> <Medium> <Low> <Medium> <Low> <Medium> | <Low> <Medium>
Earning Employmentis | Potential for Potential for Potential for local Potential for
critical for future | local local employment and local
development employment and employment and procurement employment and
and stability procurement procurement during procurement
during during construction, less during
construction, construction, during operation construction,
less during less during less during
operation operation operation
Economy <High> <Low> <Medium> <Low> <Medium> <Low> <Medium> <Low> <Medium>
Sectoral Improved energy Improved energy Improved energy Improved energy
development supply and supply and supply and supply and
necessary to reliability reliability reliability positive reliability
maintain positive for positive for for economic positive for
balanced economic economic development. economic
development development. development. development.
Minor to major
Very minor loss Minor loss of loss of productive Very minor loss
of productive productive land land due to facility of productive
land due to due to facility footprint, including land due to
facility footprint. footprint. reservoir. facility footprint.
Increase in water
availability for
irrigation from
reservoirs, or
decrease from
diversion
Infrastructure <High> <Medium> <Medium> | <Low> <Medium> | <Medium> <Medium> | <Low> <Medium>
Increased Increased Increased demand Increased
demand on demand on on roadways and demand on
roadways and roadways and roadways and
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Hydropower

Conventional Thermal

Creates positive
image for the

country.

water enjoyed for
tourism.

for the country

Receptor Value (RES, ROR, PSP) (CCGT, ST, GT)
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity
Infrastructure is | bridges during bridges during bridges during bridges during
critical for construction. construction. construction. construction.
development
Increase in Increase in Increase in energy Increase in
energy energy availability and energy
availability and availabilityand access to energy availability and
access to energy access to energy on transmission access to energy
on transmission on transmission network. on transmission
network. network. network
Large reservoir
footprint may
disrupt existing
infrastructure.
Tourism and <High> <Low> <Medium> | <Low> <Medium> | <Low> <Medium> | <Low> <Medium>
Environmental Tourism based | Potential visual Potential visual Potential visual Potential visual
Amenities on impacts of impacts of impacts of power impacts of
environmental power lines and power lines and lines and turbines power lines and
and social turbines towers solar arrays on towers on ece turbines towers
amenities on ecotourism: eco-tourism. tourism on ecotourism
important to positive for
Georgian some, negative Creates positive Possible disruption Could create
economy for others. image for the of flowing surface negative image

country. Reservoirs may
create additional
recreation
opportunities
836 / dzf G dzNJF £ | SNARAGLE 3S

The value, vulnerability and sensitivity of the environmental receptors for this topic are shavableb5.
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Wind (Onshore)

SolarPhotovoltaic

Hydropower
(RES, ROR, PSP)

Conventional Thermal
(CCGT, ST, GT)

Receptor Value
Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity Vulnerability Sensitivity
UNESCO World | <High> <High> <High> <High> <High>
Heritagesites and Potential Potential Potential impact if Potential impact if
sites on UNESCO impact if impact if project issited on project is sited on or
Tentative List project is sited project is sited or near receptor. near receptor.
on or near on or near
receptor. receptor.
Registered cultural | <High> <High>g <High>g <High>g <High>¢
heritage sites/ Potential Potential Potential impact if Potential impact if
monuments impact if impact if project is sited on project is sited on or
project is sited project is sited or near receptor. near receptor.
on or near on or near
receptor. receptor.
Unknown or <High>¢ <Medium> <Medium> <Medium> <Medium> | <Medium> <Medium> | <Low>- None <Medium> -
unregistered <Low> Potential Potential Potential impact Potential impact of | None
cultural heritage impact of new impact of new of new new discoveries.
discoveries. discoveries. discoveriesScale Scale of development
Scale of Scale of of development would affect
development development would affect likelihood
would affect would affect likelihood.
likelihood. likelihood.
Cultural heritage
sites often
associated with
rivers.
Intangible cultural | <High>g <Low> <Medium>to | <Low> <Medium>to | <Low> <Medium>to | <Low> <Medium>to
heritage <Low> Unlikely to <Low> Unlikely to <Low> Unlikely to cause | EEOWS Unlikely to cause | EIEOWS
cause cultural cause cultural cultural changes, cultural changes, but
changes changes but in some areas in some areas could

could affect local
culture (e.g.,
Svaneti)

affect local culture
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In general, there are three main categories of constraints that should influence the sitirdgaiggh
of projects that may be developed in future:

1 Technical constraintare generally those spatial environmental or social attributes that
will have an effect on the facility and can therefore impact its feasibility and
performance. Technical constras$ 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\dwater and elevation change for
hydropower.

1 Envirommental and social constraintare 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).

1 Cumulative constraint@re generally those environmental or social effects which may
not be observed for a single facility but areserved 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 foe SESA. Therefore, this spatial constraint
section is to be considered as part of the overall mitigation strategy for the SESA.

Potential technicaland environmental and social constraints are evaluated in the sections below.
842 al LIAYSORFADONR Y YIWRDH{2OAL t / 2yaidNI Aylda

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 theagellite 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 usezl AncGIS spatial analysis

are summarized irSection8.4, 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 constrdaimaps.The primary technicabnd environmental and

social exclusions and constraints that were applied for spatial constraints mapping are shiatein

56.

The fdlowing three main categories have been selected for mapping resource development
constraints:
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t gedglaghic areas where no energy resource developments are recommended
due to technical, environmentahnd social constraint&.

1 Areas requiringadditional (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 area#n other areas recognized for specificued
but not legally protected areasiere, developers shoulde required toundertake thorough
siting assessmentand more advanced E&S appraisdlan is typically the case if potential
projects are proposed for such arefsg., the equivalent of an Apppriate Assessments
under the EU Habitats Directive durther assessment of potential cultural impacts in
accordance with International Council on Monuments and Sites guidelines)

1 WCI @2 NI 6 theSafeaslwiNése davelopment is believed to be technjchsible and
most suitable (less risky) with respect to potentially significant E&S skapliance with
DS2NBAI Q& 9!/ g¢g2dzZ R

aFdAaTe | LIINI AalFf NBIjdzANBY

The results of spatial constraints analysis and mapping are summarized further in Section 8.5.

Table56. Key technical and environmental and social exclusions and constraints applied for spatial
constraints mapping

Energy Technical Constraints/Exclusions | Environmental and Social Constraints/Exclusion
Resource
Onshorewind - Power density <300 W/t - Legaly protected areagactual and proposed).

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 commerdal & military
airports

- Proximity to power
transmission lines. Proximity
of grid connection to 500kV
or 220KV lines (or lower for
smaller project¥

- Presence of other
windfarms. Cumulative
assessment and mitigations
within 5km of other wind
projects

No projects insid@ational parks or other legally
protected areas. No projects inside Emerald si
if birds or bats are important features. Addition
assessment and mitigation for turbines within
5km.

- Important Bird Areas Special Protection Areas
(IBAs, SPASs). 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. Auhal
mitigations required for projects within 5km.

- Surface waterNo 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 areasAvoid placing turbines in these
areas where possible. Additional assessment ¢
mitigations for turbines within forests.

- Bird migration pathwaysNo exclusions but
additional assessment and mitigation if within
5km of flyway.

22|t is noted that Georgia law may allow the placement @faf A 1 A S& (Kl (G-312NB I NBS i 2 N2 & B EIOd daiyk
In such cases, it is expected that additional justifications would be necessary, as is typical under the applicablealaas and

under the standards adopted by many international finahiiatitutions. 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. Itésl ioese 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 Technical Constraints/Exclusions | Environmental and Social Constraints/Exclusion
Resource

- Landslides/Mudflows/Debris flow hazard
zones.No exclusions but additional assessmen
and mitigation to protect project if on slopes
over 20%.

- Community health, safety, and ware. No
turbines within 300 meters of residence, 500m
of multiple residences/populated areas.
Additional assessments and mitigation if within
viewshed of populated area.

Solar Low solar irradiation areas ¢ Legally protected aredactual and
photovoltaic Areas with Direct Normal proposed) No pmjects insidenational
Irradiation of > 2,000 parks or other legally protected areas. N¢
kWh/m?/year are considered projects inside Emerald sites if important
economically viable for PV habitat will be affected. Additional
solar power development. assessment and mitigations if within 5kn1
Proximity to power ¢ Forested areasAvoid where possible. No
transmission linesProximity projects insidedense natural forests.
of grid connection to 500kV ¢ IBAs, SPAfdditional focused assessmel
or 220KV lines (or lower for and mitigation if in or within 1km of IBA
smaller projects). major migratory flyway
¢ Surface water Additional assessments
and mitigation if within 0.3km upgradient
of river or lake.
¢ UNESCO sitemddesignated
monuments No projects within legal
buffer zones of these sites. Additional
focused assessment and mitigations if
within viewshed of designated site.
¢ Bird migration pathways/routes Focused
bird/bat assessment and mitigation if
within 5km ofmajor flyway.
¢ Landslides/Mudflows/Debris flows.
Additional assessment and mitigation to
protect project if on slopes over 20%.
¢ Community health, safetyand welfare.
No projects within 250 meters of
populated areas, additional assessment
and mitigations if within viewshed.
Hydropower Areas away from existing ¢ Legally protected areagactual and
(RES, ROR) watercourses Excluded proposed) No pmjects insidenational
Very low head Excluded parks or other legally protected areas.
Low to intermittent stream Additionalfocused assessments and
flow (very small mitigations required if project can affect
rivers/creeks). Economic any other category of protected area or
exclusion. KBAs.
Proximity to transmission ¢ Essentiahabitat for aquaticspecies of

lines. Evaluation of grid
connection to 500kV, 220kV
lines.

Presence of upstream dams
Cumulative assessment and
mitigations if upstream damg
present, also consider
impacts on downstream
projects.

conservation concernAvoid 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/Exclusion

¢ Migratory fish. No projects on waters that
supportanadromoudish migration(e.g.,
salmon, sturgeon)rovide for fish passage
waters supporpotadramousdish. cused
assassment and mitigation if species of
conservatiorconcern inhabit the waters
that will be affected

¢ UNESCO sitemddesignated
monuments.No projects idegal buffer
zone of designated areas. Focused
assessment and additional mitigations if
within viewshed of buffer zone.

¢ Seismicity, Landslides/Mudflows/Debris
flows. Additional focused assessment an
mitigation to protect project if slopes ove
20% may baffected.

Thermal
power (CCGT,
ST, GT not
coal)

¢ Longterm availability of
fossil fuel supply

¢ Airports. Depending on stac
height, focused assessment
and mitigation if within 5km
buffer of major commercial
or military airport.

¢ Proximity to transmission
lines. Evaluation of grid
connection to 500kV, 220kV
lines(the criteria was not
applied to mapping).

¢ Proximity to water. Large
plants require major
quantities of water for
steam/cooling.

¢ Legally protected areagactual or
proposed). No projects in or wiith 5km of
nationalparks orother protected area.
Additional focused assessments and
mitigations required if within 10km of
National Park or viewshed of any other
category of protected area.

¢ Surface water Additional assessments
and mitigation if within ®5km of river or
lake or willdischarge cooling water

¢ Landslides/Mudflows/Debris Flovhazard
areas. Additional focused assessment ar
mitigation to protect project if slopes ove
20% may be affected.

¢ UNESCO sitemddesignated
monuments.No projects idegal buffer
zones. Focused assessment and additio
mitigations if 10km viewshed of buffer
zone.

¢ PopulatedAreas No largerPPsvithin
0.5km of residential areas. Focused
assessment and mitigations if within 2kn1
of urban areas.

Transmission
lines

Proximity of generation site and grid
(the criterion was not applied to the

mapping)

¢ Legally protected areasNo corridors
crossing National Park and other
protected areas. Additional focused
assessment and mitigation for sites withi
1km of National parkand sites in or
within 2km of Emerald and other
protected areas.

¢ Forested areasAvoid where possible.
Focused assessment and mitigation if
corridor crosses forest land.

¢ Important Bird Areas, Migratory
Pathway.Focused assessment and
mitigation if in or vithin 2km of IBA or
migratory flyway

¢ Surface water No construction within
25m of surface water where technically
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Energy

Resource Technical Constraints/Exclusions | Environmental and Social Constraints/Exclusion|

feasible. Additional focused assessment
and mitigations if tower is placed nearer
or in water and for water crossings.

¢ UNESCO sitemddesignated
monuments No projects to cross legal
buffer zones. Additional focused
assessment and mitigations if within
viewshed of designated site.

¢ Landslides/Mudflows/Debris flows.
Additional assessment and mitigation to
protect project if will affect slopesver
20%.

¢ Community health, safetyand welfare.
Lines must be at legally prescribed
distance from residences and workplace
Additional focused assessment and
mitigations if corridor passes within
viewshed of residences or populated
areas.

Note:
- Theconstraints maps do not show proximity to transmission lines
- 4/ 2yaSNBIGAz2y O2 haBk Niédas Fnfidngeted ar Cagcdlly S a
Endangered by IUCN or Georgia Red List, or is an endemic species.

843 2 AYR DSYSN}GA2Y

Asa rough guide, the installed capacity of a wind farm is likely to be placed over an area ranging
from about 18 to 48 hectares penegawatt®. 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 b areas of farmland. As a general rule, grouped turbines need to be positioned to allow
a separation distance of around43rotor diameters (typically over 300m) between turbines in order

to limit energy loss through wind shadowing from upwind machines. Dthis spacingynly a small
amount of landwithin 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 turbinessubstation, and access roads, typically with connecting power lines buried
alongside and temporary impactsluring constructiorof laydown areas and camps. Many existing
land use activities, including farming and grazing, can continubeoandisturbedand.

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
consterations. Based on a geospatial evaluation of wind power generation potential (presented as

23 Denholm,P.et al, & [ I-WsdRequiements of Modern Wind PowerPlants in the United Staa dNational Rerewable
Energy Lab NRELFB6R2-45834, Augus2009
- ]
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Table57. Areas with potential for wind power generation

Area (quare Kilometers)
Potential Capacity| Shida Total: | MSKNE | o tskhe
. . - . | Total
Factor Kartli Imereti . . Javakheti
Mtianeti

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 listdzelow, have to be considered as they would require some form of
avoidance, risk minimization, or mitigation during the design, construction, operation, or
decommissioning phases.

1 Floodprone areas.In general, construction in floedrone areas should be aided, 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 flgwdne areas, special design
modifications to protect equipment have to be considered.

1 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 laageas notthe entire aea, 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 kni could be suitable for wind poweprojects. An average of about 0.25kis 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 estimatedat only about 15 percent of this area, or about 1,200°km
would actually beavailable. Thisrea could support wind projects with a total capacity of
about 4,800MW.

1 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 trarssions 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 buffes unavoidable, a more detailed assessment of
effects and additional impact mitigation measures will be required. Airports themselves would
be considered exclusion zones.

1 Proximity to transmission grid and loadindJnless a project isnmediatelyadjacen 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 ristig 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 oramsmission 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 anthnagement strategies need to be considered for wind power
development:

1 Important bird areas/migratory pathwaysAreas 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 AreagSPAs)near known bird migratory routes (esciallyseOl £ f SR a0 20 Gf Sy S
where migration routes come together), or bat roosting habitat should be avoided to the
greatest extent possibleand subject to special studies to demonstrate there will be no
significant impact if they are to be sited ttee 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 unavoidabl a more detailed assessment of environmental effects and additional
impact mitigation measures will be required.

1 Forested areasWind sites in forested areas would be generally discouraged unless more open
lands are not available and suitable. When gjtifacilities within a forested area is
unavoidable, a more detailed assessment of environmental effects and additional impact
mitigation measures will be required.

1 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. Therefiatégnal parks and other
areas protected for reasons of bird and bat populations or passage are consalaiedion
IT2ySa O6GXKZ&O A AT aF120Af AGASa NB tS3rftte +ftt268S
and no equivalent sites are available, additional impact mitigation measures will be required,
along with offsets or other measures that place undguivalent protection land of at least
equivalent values and area.

1 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 additiangbact mitigation
measures will be required.

1 Seismicity, mudflows, and landslide€onstruction 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 infragicture. In general, construction in higisk areas for these hazards
should be avoided.

1 Cultural heritage Wind facilities should not be located in known or tentative UNESCO World
Heritage sites due to the global unigueness of these areas or in areas designated as
monuments by Georgian authoritieGiven the height of potential wind turbines, a viewshed
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bufferof up to 20 kilometers should hestablisheclaced around known or tentative UNESCO

sites and five kilometers of national monumen{he actual buffer should be based on the
specific sites and the extent to which they could be disturbed by turbinedeln aases, 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 sucl viewshed bufferor
possibly less, if the facility is shielded from view byrveaing landscape featuresy more
detailed assessment of environmental effects and additional impact mitigation measures
shouldbe required as outlined in th&Suidance on Heritage Impact Assessments for Cultural
World Heritage Propertiggromulgated bythe International Council on Monuments and Sites
Cultural heritage features themselves would be considered exclusion zones.

Community Health and Safetywhen considering potential wind farm sites, the impact on
nearby residents and communities should b&en 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 areasvould be considered exclusion zones, and additional assessments and
mitigation would be required for projects between 500 reet and two kilometers from
populated areas. In addition, projects within one to two kilometers of occupied houses or
businesses Wl require noise and vibration monitoring to verify there is no impact.

8.4.3.3 Wind Constraints Mapping

Figure51 show areas favorable for wind as well asvironmental and scial constraints on wind
development Two areasre most suitablefor wind developmertt

Western Georgidsouthern parts of Samegreléemo Svaneti region, and small portions of
northwesternGuria region).

Central Georgidwest and south of Shiddartli region) and the areas around Thilisi (nerth
east of Kvemo Kartli and southern parts of Mtskhktaaneti region), andSouth Georgia
(eastern parts of Samtskhkavakheti region and western portion of Kvemo Kegtjion.

Specific constraints include:

1

ExclusionWind facilitiesshould notbe placed in specific areas: areas proteadedecognized
for biodiversityand in particular for birdghational parks,Emeraldsiteg and cultural heritage
(UNESCO sites, Georgia cultural monuments), or withinildmeéters of populated area
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 kilometanatainal

parks and national cultural monuments, within the actual viewshedJBESCO 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 arBame projects are known

to be planned in such areas, and others are likely to besngthe use by birds of highind

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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1 Cumulative Concentrations of wind facilities in these areas may have cumulative effect
environmental resources or peopleso a more detailed assessment of cumulative
environmental and social effects and additional mitigatineasures 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 staluthe cumulative impact
assessments

GLOBAL WIND ATLAS € wmsrmns ESMAP B vonres
MEAN WIND SPEED MAP —
GEORGIA
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Figure51. Areas favorable for wind development
(SourceGeorgia Wind Atlasittps://globalwindatlas.infg

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
favorableareas are situated in the area around thaegbf Kharagauli and Chiatura, where practically

no wide exclusion zones exist. However, the majority of allocated spots favorable foiallintb the

areas that may requirepecial assessments (such as the equivalent of Appropriate Assessarahts)
applicdion of additional mitigation measures, mainly due to their relatively close proximity to
proposed Emeraldtes (Surami 1 through Surami 5) and other areas of biodiversity corioetading

IBAs and SPARlost, but not all of the identified wind spotsra situated at some distance from known
IBAs, SPs&, and bird migration routes, as well as from airports and important cultural heritage sites.

844 {2f F N t K2(1202f GFAO0 t26SNI DSYSNI GAzZ2Y

Utility-scale solar can be sited in relatively small 0.5MW to 2MW bledhkish 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-effisient. The \$Department

2T 9y SNHe Qawald Endrgy Yabdratory INREL) estimates that at least two contiguous
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hectares (0.02kr) are needed per MW for such solar projects. However, discussions with developers
suggest that the NREL land estimateay be lowand that, in practice, projects usuallgquire
somewhat moreadditional 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
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Long term average of DNI, period 1999-2018
Daily totals: 18 2.2 26 3.0 3.4 38 4.2

= B «Whm
Yearly totals: 657 803 949 1095 1241 1387 1534

- Areas with DNI of > 2,000 kWh/m?/year are considered economically viable for PV solar
power development

- Dark red colored areas indicate DNIs of 1,500 kWh/mZ/year and higher, which are most
favorable solar power developments.

data on solar power generation potential (Solar Resource Assessment from SolarGIS Project, 2019),
the most favorable area for solar power generation in fgéois located in the south/soutbastern

part of Samtskh&lavakheti region southwest of Akhaltsikhe near the border with Armé&ingai(e52

and Annex 2).

Figure52. Solar resource potential in Georgia (Direct Normal Irradiation in kWR/ear)

There are also other significant factors that should be considered when siting power facilities. Some
of these factors, such as ground slope and weatixtremes, 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 someoform
avoidance, risk minimization, or mitigation during the design, construction, operation, or
decommissioning phase:

1 Floodprone areas Construction of solar power facilities in areas prone to flooding could
result in the damage or destruction of PV panahd associated infrastructure. In general,
construction in floodbrone areas should be avoided. If it is not feasible to avoid florode
areas, special design modifications to protect equipment should be considered. In general,
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location away from rives and wetlands should be avoided in order to minimize construction
impacts on surfacevater.
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1 Land useln general, due to the relatively tight spacing of PV panels and the arrays, existing
land use activities such as agriculture and grazing cannot contlaoting operation. Also,
solar facilities would only be economically feasible on dry land in Georgia, so-lveested
projects are not consideredl'able 58 shows theregions and total land areawith solar
radiationthat isfavorable for power generatigrincluding land assumed not to be available

1 Proximity to transmission grid and loadindn general, facilities should be located relatively
near to existing substationsith 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 planich would
also result in additional impacts on environmental resources and possibly communities.

Table58. Areas with potential for solar photovoltaic power generation

Area (k)

PVOUT

(kWhikwp) | Samtskhe | gy o |  Kvemo Kakheti Totals
Javakheti Kartli

13001399 3572 15 83 5.016 8,686
14001499 1,670 1,322 29 5.920 8.941
15001583 316 0 0 0 316

Totals 5558 1,336 112 10,936 17.943

As noted above, solar PV projects occupy an area of about 02qknMW of installed
capacity. As shown above, about 17,943kame 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 1,722&onld 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 wereueydor
solarPVpower development

1 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 glmasetl
obstacles. Therefore, the siting sélar facilities inBAsor near known bird migratory routes
should be avoided to the greatest extepbssible.An additional protective buffer of one
kilometer should be placed around IBAs. Where siting facilities within an IBA or the buffer area
is unavadable, a more detailed assessment of environmental effects and additional impact
mitigation measures will be required.

1 Forested areasPotential solar sites in forested areas would be discouraged because it would
require clearing the area of trees. Wheiting 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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1 Protectedareaddesignated lands.Areas afforded legal protectigrsuch asNational Peks
and UNESCO World Heritage sites are exclusion areas. When siting facilities within any other
kind of protected or designated area is unavoidable, additicasdessment andmpact
mitigation measures will be required.

1 Surface water Due to clearing, ging, 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 ehalf 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.

1 Seismicity, mudflows, and landslide€onstruction of solar power facilisen 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, constructibigimriskareas for these hazards
should be avoided. If unavoidable, facilitieghese areas will require additional assessment
and mitigation measures.

1 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 doe to t
global unigueness 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 andebd 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 nationallyesignated culturaheritage site, a more detailed assessment of
environmental effects and possibly additional impact mitigation measures will be required.

1 Community Health and SafetwVhen considering potential solar PV, the impact on nearby
residents and communities shoultk 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 areashould be considered exclusion zones.

8.4.4.3 Solar Constraints Mapping

Figure52 showsthe areas withvariousenvironmental and socialonstrains for solar development
and pioposed projectsAs notedabove the south and soutleastern parts of Samtskh#avakheti

region and most of Kakheti have the highest potential for solar developmenbefore, areas are
presented in three categories:

Exclusiorg, Solar facilities should nde placed in these areas. These would include protected
areas (Qational parks and other legally protected areasneraldzones for biodiversity, and
UNESCO or Georgia national monuments) and within 0.5 kilometers of populated Aseas.
can be seen ofigure52, one proposed project appears to be located in an exclusion zone.

Constrained.Solar facilities can be placed in these areas but should havegbinge 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 IBASPAsIn forested areathat require extensive clearin@n slopes
greater than 30 degrees, between 0.5 and two kilometers of populated areas, in areas with
soils of high agricultural or wirgrowing value, and within
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Figure53. Locations of proposeddar 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 additiondiestand mitigation measures.

1 Unconstrained Solar facilities in these areas are generally unconstrained other than thegatial mitigation
measuregsequired,and possibly other mitigations based on more detailed-sjiecific assessments that meet
the requirements of the Georgia EAC.

Preliminary analysis indicates that central, south, and s@atstern parts of Samtskh#avakheti region of Georgia
have the highest potential for solar development, namely the central part near Gori and Kareli, the squétarear
and around Akhalkalaki, and two areas southeast of Thilisi, close to the national border with Azerbaijan.

845 | @RNR L2 6SNI DSYSNIGAzY

There are many factors that affect the feasibility of a potential site for the development of new hydropower project
and contribute to the determination of which facilities are most appropriate for a particular site. Chief among such
considerations are the hedtand flow characteristics of a particular site, which dictate the power capacity and energy
production capablity 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-soaé (<B MW capacity) and mid
scale (5-100MW capacity) rurof-river (ROR) hydropower faciliti@since they can operate within a relatively small
footprint; while reservoittype (RES) and pumpetiorageé® (PSP) hydropower projects require more land and the
overall footprint is larger.

8.4.5.1 Technical Spé&tl Constraints on Hydropower Development

Several factors should be considered when selecting a site and designing its configuration. The quality of the resoul
is an obvious primary consideration.

There are other significant factors that shoulddmsidered 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 ultima
feasibility of developing the facilities. There are also technindla 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:

1 Cumulative impact of water availabilityConsideration shdd be given to the impact of other hydropower
facilities upstream on the same river reach as a newly planned hydropower project, Ridif@r reservoir
type. Operation and activities at upstream hydropower facilities can adversely affect the avaithieyer
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 (dowristrebwfere
water isdischarged back into the environment after passing through turbines.

25 Runof-river hydropower involves the use of the natural elevation changes from intake to tailwater without significant storageeigf wa
GeLAOortte tSaa oKL ywaterisfofea divieriedzhydron? thed rivet addiclried by dtiiedmeans (pipeline, tunnel, etc.)
to the powerhouse, which can be some distance downstream or even in another watershed.

26 Pumpedstorage hydropower involves a configuration of two water reservoirs at different elevations, with water from the uppemneserv
passed through a turbine to generate electricity and discharged to the lower reservoir. During periods when thetglectrot 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 usedréteg
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.

RORprojectsoccupya reltively small footprint; while reservetype (RES) and pumpestiorage’ (PSP) hydropower
projects require mordand,and the overall footprint is larger.

8.4.5.2 Technical Spatial Constraints on Hydropower Development

Several factors should be considered wisetecting 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 thes
factors (e.g., site aces) 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 constraint
and would require some form of avoides, risk minimization, or mitigation during the design, construction, operation,
or decommissioning phase:

1 Cumulative impact of water availabilityConsideration should be given to the impact of other hydropower
facilities upstream on the same river reaah a newly planned hydropower project, eitfRORor 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 diurnak.basiaddition, the
potential for developing additional downstream facilities is affected by siting a new facility and should be
considered.

1 Proximity to transmission grid and loadingAs with wind and solar, facilities should in general be located
proximae to existing substations with capacity on the transmission grid (whether national or local) to accept
power from the hydropower plant. Plants, including especially snaaltl mediumscale power facilities
become less economical at increasing distances) fsubstations 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 deseloped for hydropower
development under thdour scenarios:

1 Essential habitat for protected aquatic speciddydropower development along river/stream segments that
support aquatic species of conservation concern (listed by IUCN or the Georgia RedrBoansidered
endemic) should be avoided wherever possible. When siting facilities on a water body that provides essential
aguatic habitat for such species, a more detailed assessment of environmental effects and additional impact
mitigation measures Wibe 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 affectedeyced flows during critical periods.

1 Migratory fish. The placement of dams across rivers and streams that support anadromous fish migration
to be avoidedAmong the fish of concern would be anadromous fishes such astiihgeon Huso huspand
the Black Sea salmorsélmo labray which may also exist in resident populationsvers reaches where such
species still exist should be considered exclusion z&ben creating impounded hydropower facilities along

27 Pumpedstorage hydropower involves @nfiguration 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 powerwsed to
pump water from he 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 supportpotadramousfish movement, a more detailed assessmentiwipacts on the fish
populations and their habitatwill be required, and mitigation measures should include fish ladders or other
means to allowfish can move upstream and downstream of the dam

Forested areasPotential hydropower sites in forested areas should be discouraged to avoid forest clearing,
especially forests valuable for biodiversity or economic exploitation. When siting facilities svithiforested
areasis unavoidable, a more detailed assesstrafrenvironmental effects and additional mitigation measures
will be required.

Protected/designated landsPotential hydropower sites in or near ardhat areafforded legal protection for
biodiversity would be discouraged given thigecial status antkelative 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 beecequir

Seismicity, mudflows, and landslide€onstruction 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 alaffect nearby communities. In general, constructiostichhigh-riskareas
should be avoided. Ifsuchsiting is unavoidable, additional assessment and mitigation measures will be
required.

Cultural heritage Special care should be taken to avoid sitiggropower facilities in or within the viewshed

of known and tentative UNESCO World Heritage sites due todlobal uniqueness. Special care should also

be taken to avoid placing facilities on or near designated cultural monuments. Given the lowedetadion

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 facilitiegithin a viewshed buffer is unavoidable, a more detailed assessment of
environmental effects and additional impact mitigation measures will be requirée facility is within the

actual viewshedUNESCO sites and designated monuments themselves wautthidered exclusion zones.

Transboundary riversTransboundary impacts of hydropower development can include impacts on hydrology,
water quality, aquatic habitat and so@conomicconditions and livelihood of peoples living downstream in a
neighboring ountry. Two riverswith existing or proposed danflow from Georgia into other countrieshe
Mtkvari and Tergi River§.he discussion of transboundary effects on surface water resources is provided
further in Chapte®.

8.4.5.4 HydropowerConstraintsMapping

The most intensively used and the most favorable regions for hydropower development of large, medium, and sma
hydropower projects include the following:

1

1

1

1

Weskern GeorgiaEnguri River, Khobi River, Tsenitskhali River, and Rioni River basins
Central andeastern GeorgiaMktvari (Kura) River Basin, including Alazani and Lori River subbasins
Northern GeorgiaPrimarily the Aragvi River basin

Southern GeorgidPrimarily the Khrami River basin.

The various areas where projects should be excluded or subject to additional scrutiny are described in the followir
bullets. It should also be noted that the limitations and constraints would also apply to projects whasaccess
roadsor transmission linesvould 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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1 Exclusion Hydropower facilities should not be placedlese areas, which include sites within national parks
or otheremeraldsites UNESCO sites and Georgia national monumantiyn sections of rivers that support
anadromous fish. In addition, rivers with no hydropower facilities on the mainstem andtaries are
considered exclusion zones as well (and are excluded from Scenario 2 for that reason).

1 Constrained. Hydropower facilities can be placed in these areas but will require protective design
considerations, more detailed assessment of environmemtadl social effects, and additional impact
mitigation measures. These include all rivers where anadromous fish migration may already be affected by
downstream hydropower facilitiesivers that support potadramous fisbn rivers that support other fish and
aguatic species of conservation concern, rivers where there are important downstream uses such as irrigation,
largereservoir projects that regulate flows on a daily or seasonal basis (that is, will be used for variable demand
and cause reservoirs to fluate widely), where downstream uses include commercial or significant
recreational fisheries, and where significant forest must be cleared (for the power, péeetrvoirroads and
transmission lines).

1 Unconstrained hydropower facilities in these arease generally unconstrained other than the nepatial
mitigation measures required and additional mitigations based onsgggific assessments.

1 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 sitespecific assessments. These would include all developments where there are already one or
more hydropower facilities, regardless of sip@ the mainstem river or its tributaries

1 Proximity to transmission grid and loadingAs 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 ydmop
plant. Plants, including especially smahd mediumscale 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.

Figure54 shows areas that are favorable for hydropower development, exclusion areas, and areas where additione
mitigation measures would be needed.
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Figure54. Areas with potential for hydropowerdevelopment and areas with environmental or social constraints
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The potential impact of fossilel fired TPPgo the environment depends primarilgn the type of plant, the kind of

fuel, the characteristics of the fuel, the plant design, and the efficiency of pollution control equipment uoered
emissions. Generally, the major differences are for the plants that burn oil, natural gas and coal. All fossil fuel plan
emit carbon monoxide (CO), carbon dioxide )C&nd nitrogen oxides (NY Coaffired plants also emit large amounts
ofparticut S YIFGGSNE AyOfdzZRAYy3I G201t &dzaLISYRSR LI NI A dz |
' YR H &p,sanddathacoal and eflred plants emit sulfur oxides, primarily sulfur dioxide {S@PPsgenerally
require water for operationgrimarily 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 cc
fired plants may be used to transport solid wasties., fly ash) to a nearby disposal site. a d¢wall power generation
facility).

At present, there is one codifed plant and no oifired plants inGeorgia,and none are known to be planned at
present. Although there are no additional nelPPsScenario 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 signifiant 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 sitin
require some form of avoidance, riskinimization, or mitigation during the design, construction, operation, or
decommissioning phase:

1 Longterm availability of fossil fuel supply would depend on the type of the facility and boilers or turbines
selected. Plants must have steady and secur@lyupf 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.

1 Proximity to transmission grid and loading. In general, fadlisbould 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.

1 Proximity to water. Large thermal plants can require large amounts oémfat steam and cooling, so they
are preferentially located near large rivers or lakes or in areas with abumgglanhdwater.

8.4.6.2 Environmental and Social Constraints on Thermal Power Development

The following constraints and management strategies werebiged for new thermal power developmerits noted,
the scenarios do not contemplate any additional development.

1 Protected/designated landsNational Parks and buffer zones within five kilometersnaftional parks are
considered exclusion areas.

1 Surfacewater 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 theTPPsconsiderable amounts of wer 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.

1 Seismicity, mudflovg, debris flows and landslidesConstruction of newrPPsand/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, corwtonm inhighriskareas for these hazards should
be avoided.

1 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 sitasttieegtobal 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 rare 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 P@w Constraints Mapping
As with the other generation facilities, siting of fosgikl-fired plants should consider the following categories:

1 Exclusion Fossil fuel plants should not be placed in these areas, which include national parks and other
emeraldzones, 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.

1 Constrained.Thermal plants can be placed in these areas but will requireeptivie design considerations,
more detailed assessment of environmental effects, and additional impact mitigation measures. These
locations include areas with steep slopes (as an indicator of langslaie areas), locations where water will
be used for ooling and/or subsequently discharged, and areas where ambient air quality exceeds standards
at any time. These also include locations witteén kilometers of national parks or other protected areas,
forested areas.

1 Unconstrained¢ Thermal facilities inhtese areas are generally unconstrained other than the-syatial
mitigation measures required plus additional mitigation measures identified irspieific assessments).

Most of the likely exclusion zon&s thermal plantsare associated with urban aae (no thermal power development
within 5km radius from urban centers) and distances to the natural water bodies (rivers, lakes) and natural protecte
areas, where potential E&S impacts are expected to be of major significance.

At present, most thermal poer is generated at facilities near Gardabani and there is afredl plant located in
western Georgia, near Tkibuli which is located in close proximity to the Rateimal Ratch& candidate natural
protected areas and to the Tkibuli water reservoir. Ay facilities in these areas, will require careful appraisal of
potential E&S impact#According to the modetg, Scenario 4 has the highest amount of thermal generation with a
steady decline until 2040. However, this regsitgeorgia to maintain the opation of existingTPPs
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This Chapter summarizes the likely significant effects of the proposed energy development scenarios on the receptc
considered under each of the sxvironmental and social (E&S) topics that were introduced previously: climate and
air quality, surface and groundwater, geology and soils, landscape and biodiversity, community and socioeconomic
cultural heritage. The chapter is organized as follows:

1 Section 9.2 summarizes the approach used to assess potemipscts.
1 Section 9.3 summarizes the likely significant impacts of each scenario and each type ofjenergyion.
1 Section 9.4 describes key assumptions, limitations,warartainty.

1 Section 9.5 describes mitigating and offsetting measures to avoid, reduce, or otherwise mitigate potential
impacts.

1 Section 9.6 summarizes potential cumulative impacts.
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The methodology applied to assess likely environmental and social impacts of implementing energy developmel
scenarios for Georgia is detailed in Chaptefhe methodology and outcomes of receptor sensitivity analysis are
provided in ChapteB. Only sensitive receptors were considered in the analysis of potentialteffed impacts
presented below.

922 ! LILINRI OK G2 [/ dzYdzZ F GA@GS LYLI OG !aaSaaySyida 27

The evaluation of cumulative effects at the strategic level in this SESAvaspartially guided by thenethodology
andguidancedescribedn L.M./ 2 2 LISuliBElidesor CumulativeEffectsAssessmerin SEA of Plang®.

For the purposes of this SESAe cumulative analysis was undertaken to highlight, in general, the potentially
cumulative effects associated with developing energy generation projects atrtftegic planning stage. In the future,

as part of each the assessment of impacts for each specific resource development (that is, for each project), a star
Ff2yS OdzydzZ F 6GAGS AYLI OG |aasSaavySyid o/ L! 0 OobdPracied LI
Handbook on Cumulative Impact Assessment and Management for the Private Sector in Emerging 204/Xetsd
O2yaArdaidsSyd sAGK GKS ISYSNIt | LILINE I GkidelBsdoe tievASsgsRrieRt ofo &
Indirect and Cumulative Impacts as well as Impact Interac{it®@9).

The analysis of the cumulative effect of plans, programs, policies and proposals involves identifying the main sourc
of stress, the pathways of changand 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 éfféc Kl S 0SSy RSFAYSR Fa aidK

28 Cooper,L.M.(2004),6Guidelinedor CumulativeEffectsAssessmerin A of Plang ERVIG OccasionaPaper04/LMC/CEAmperialCollege
London
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scenarios, cumulative effects can occur from the combined impacts of policies and psopasspecific areas or
sensitive receptors.

Cumulativeeffects 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, ahduld be considered istrategic planning (as part of the
preparation of a strategic framework for energy development or renewable energy resource development, for
example) andin planning individual project@n the context of a sitespecific assessment).

Examples of cumulative effes may include the following:

1 Increase in air pollution from multiple plants that collectively result in degradation of regional air quality.

1 Increase in traffic which, in combination wigitisting traffic and normal increasésad to congestion that
affects urban environmental quality.

1 Changes in ecological integrity of protected areas due to multiple stresses, inchaditigle individual
projects(e.g., multiple wind projects near an Important Bird Area)

1 Changes in quality of water bodies from inced surface water rudue to a project in combination with
existing sources and othelevelopments.

1 Loss of historic heritage throughultiple developments.
1 Loss of open countryside or green spaces.

1 Changes in hydrological regimes of water courdes to nultiple small or large hydropower projects,
which can have a greater effect on fisheries, aquatic habitation, and aquatic biodiversity than a single
project.

1 Habitat fragmentation from infrastructure constructiqe.g., dams or transmission lines) changs in
land use.

1 Reduction in habitat antiological diversitglue 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/criteeige applied during the evaluation process:

1 Are the potential effects from the proposed SESA energy development scenarios likely to be significant?

1 Are the potential effects from each proposed energy resource within each scenario likely to be cumulative,
given other known projects or stressors?

1 Are there valued environmental resources in the wider area that are likely to be affected by individual
projects?

1 What is the sensitivity or capacity of these valued environmental resources? What are their conditions
relation to environmental quality standards or thresholds? Would additional impacts result in exceeding
those standards or thresholds?

29 Sadler(1996) Environmental Assessmentn a Changing World: Evduating practice to Improve Perfamance. Internatioal Studyof the
Efectiveress of Environmemal AssessmentFnal Report. International Assodation for Impact Asessment andCanadian Enviroment
Asgsanent Agncy, Caada
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1 How long and frequent are the potential impacts?

There are a number of tools that can be used for predicting cunvel&tifects®. Some examples of tools for analysis
are presented below iTable59, which consist of simple and more complex tools. The use of the appropriate tool
dependson several factors, such as the type of cumulative effect being investigated, expertise, resources and availak
data.

Table59. Exampleof Toolsto Assess Cumulative Effects

Tools Application

Impact models-networks or systemmodels Detailed assessment of causéect relationships
between action and valued resource and impact interactio

Trends analysis Assesses the status of a resource and changes in
the occurrence or intensity of stresses over time

Indicators of change Sdect 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 effeceggainst threshold
Indices Habitat indices or biological diversity indices
Scenario analysis Predicting outcomes of various scenarios
Computer modehg Quantifies causeffect relationships leading to

cumulative effectsd.g.,air, hydrological, water quality,
noise, transport)

Spatial analysis using Geographic Can analyze landscape parameters and identify
Information System (GIS) where effects are worse. It can quantify results of actions
(e.g.,area of land cleared) and chges to landscape feature
(e.g.,loss of woodland)

Tables and matrices Evaluation and comparison of variables

Qumulative effects have been qualitatively evaluated at a high level based on comparison of the proposed scenario
with application of someriteria and simplistic tools as discussed above, such as GIS spatial analysis, baseline tren
analysis, or scenario analysiBhe main characteristics of the types of generation needed in each scenario are
summarized immable60 through Table63, for reference.

Table60. Generation Mix in Fiverear Intervals, 2022040(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 (I3@%idering Cumulative Effetitts 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 27,4141 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

Table61. Percentage Contribution oGeneration Mixon FiveYear Intervals, 2022040

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 21 3.1 35 8.5
Wind 10.2 15.0 145 135
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Total 100.0 100.0 100.0 100.0
2 Hydro 77.0 71.6 59.3 53.4
Thermal 00 0.0 00 0.0
Solar 2.3 3.9 7.0 8.3
Wind 13.6 212 32.0 36.2
Imports 7.1 33 1.7 21
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 11 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

Table62. Domestic Capacity to Meet Demand Mix in FYear Intervals, 2022040 (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 2525 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

Table63. Percentage Contributiomf DomesticCapacity to Meet Demand Mix in Fivéear Intervals, 2022040

(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 55 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
Wwind 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 144 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
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Thefollowing subsections describe the most important environmental and social effects that each type of generatior
could cause. Tables showing the details of the assessment are shown in tables in Annex 2, with a table for each recey
and generation type

931/ fAYIFOS FYR ! ANJ vdzZ £ AGE

Implementation of carbomeutral 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 quadier all
scenarios, most fossil fuel generation would end, except for Scenario 4 that is projected to maintain a relatively large
share of fossil fuel generation, at 11 percent contribution to total power generation in 2040. Other scenarios preservi
the existing hermal 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/equipmen
emissons during construction. Undaill scenarios, these types of generatibagin toreplacehydro generation over

time. To the extent they replace fossil fuels, the projects would have a positive effect on air quality, although no
significant even on a nati@al 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 followir
good construction practices. No effects from odor ardicipated.Construction and traffic noise can disturb nearby
communities, and noise from wind turbines can affect people who live nearby.

198



* Strategic Environmental and Social Assessment
SBA Geowgia Energy Development

Fossil fuel thermal power

Power plants that generate electricity by combusting fossil fuels will have similar effects as power plants combustin
wood residues discussed above but typically with wider spatial extent and much larger pollutant loads into the
atmosphere from point sowes.Common air pollutants from traditional fossil fuel fired power plants include nitrogen
oxides (NG), carbon monoxide (CO) and carbon dioxide-JC43 well as sulfur dioxides ($@nd in case of codired

plants large amounts of particulate mattéro new coal plants are anticipated in the scenariBsjissions from fossil

fuel fired power plants could impair air quality locally and regionally, especially emissions frefinezbpbwer plants

that are not equipped with efficient air pollution cowirsystems. Georgia has limited fossil fuel souraed,the only

two fossil fuel plants that will be available in 2040 are two relatively ,rexistinggasfired plants near Gardabani,
which will be used to fill in gaps as needed to meet demand. No nesil fael plants are expected to be needed.

Carbon emissions
As noted previously, the Energy Strategy of Georgia (2026) outlines three main objectives that the country is
aiming to achieve:

1 Ensure energy security, and, as part of this objective, redlegpendence on higbost imports and using
instead local energy resources.

1 Create a competitive environment in the energy sector, and

1 Develop the energy sector on the basis of sustainable development principles.

The Georgia Government Program (22025)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
sustainable development. The Program underlines the need for "systeniaticglortant HPPs" to meet growing
electricity demandf!

The Energy Policy Concept of Géamytlines the country's main policy goals for decade of the 2020s, which are to
increase the energy security of the country and of consufidng ensuring a reliable supply of electricity from
different sources that also meet the objectives of fair pricing, national security, and sustainability. The policy seeks 1
develop fossil fuel production and storage infrastructure as well as constraatagrrenewable energy (including
hydropower) capacity. The Scenarios achieve the renewable energy objective, but since they focus exclusively
generation they do not address fossil fuel production and storage, which could proceed unhindered.

The Natiomal Integrated Energy and Climate Plan of Georgia (NECP) Energy Security Chapter reiterates the main ¢
of the preceding paragraph while considering particular energy security challenges such as dependence on ener
imports, intermittent electricity supgl 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. Tt
NECP outlines several objectives that can help mitigateethisks, including energy supply diversification, reducing
import dependency, and increasing the climate and cybersecurity resiliency of energy infrastructure. The NEC
specifically states that "[d]evelopment of renewable energy and energy efficiendyevatithe core of energy security
improvements." It mentions that the Network Development Plan of Georgia-2031 considers the possibility of a

31 Government of Georgia, 202 "Government Program  2024024: Toward Buildng A  European  State".
http://gov.qge/files/41 78149 280277 GP.pdf
32 USAID, 2020. "Energy Policy Concept of Geontfias://pdf.usaid.gov/pdf docs/PAOOX4R7.pdf
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pumpedstorage hydropower plant to provide additional flexibility and reliability to the system and to atefurther
renewable energy.

The Main Directions of State Policy in Energy Sector of Georgia expands these policy goals by stating that the objec
of the country's energy policy is to ensure uninterruptable supply of various energy products in ateejptatitity,
quality, and pricé*Theg2 S NY YSy i Qa AyiaGSyiaAaAz2y Aa (2 RAGSNREATFE adz
At the time of thewriting of the SESA, there were no utiliscale 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 muct
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 perc
unconditionally and 5&7 percent conditionally fronbaseline (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 tc
30 megatons by 2030. To meet its conditional target of 50 percent;@rcdmpatibility, the contribution would be
limited to 24 megatons of carbon dioxig®uivalent emissions (G@q), and to meets its conditional target of 57
percent reduction, or 1.5°C compatibility, the limit would be to 20.6 megatons. Emissions-efj@a@sesvas 17.8
megatons in 20174 The unconditional target could therefore allow a rise of greenhouse gases of about 3.8 percent &
year and still be compatible. The conditional 2°C compatible target would allow a 2.2 percent increase in emissiol
per year, whi¢ the conditional 1.5°C compatible target would only allow a one percent rise per year. The NDC als
targets a reduction of 15 percent of greenhouse emissions from the energy sector by°*Z08€rgy sector G&q
emissions were 10.7 megatons in 2017 (actig for 60 percent of total emissions) while emissions from electricity
generation amounted to 1.1 megatof%A 15 percent reduction in G@q emissions from electricity generation would
therefore mean that emissions could be no higher than 0.92 megdigr&d30.

Finally, the country's REARInderlines the need to improve sedtifficiency by harnessing local renewable energy
resources and substituting electricity imports with local thermal generation. It should be noted that although the
NREAP estimatespmtential 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 close
to what is envisioned in the scenarios.

Figureb5shows calculated emissions of carbon dioxide under all scenarios. Under all scenarios, the existing fossil fi
plants will remain in operatioffor all or pat of the forecasted periodwith Mtkvarsi TPP and Thilsresi T&HRitting

down in coming yearsGpower TPP shutting down in 203nd the two Gardabani gdged plantsshutting down in

2031 for Scenarios 1 and 3 ahelld in reservehrough 2040 for Scenario. Scenario 1 showSQ emissions reduced

from an already low level toearlyzero after 203, with only one of thetwo gasfired plants in Gardabanitilized
through 2023 Emissions under Scenariband 3 reduce to nearly zenw 2025. Scenario 3 emissions increase in 2027
2029, with the use of one of the Gardabani plants, then decline again to nearly zero i 2@t all scenarios, even

with the Gardabani plants remaining in-agseded operation, Georgia would meet its Pa@greement commitments

for reducing electricity sector emissiortamissions under Scenario 4 are by far the highest, because of the relatively
heavy dependence on gdised generation.

33 Government of Georgia. Main Directions of State Policy in Energy Sector.
http://energy.gov.ge/projects/pdf/pages/MAIN%20DIRECTIONS%200F%20THE%20STATE%20POLICY%20IN%20ENERGY%20SECTC
%201047%20eng.pdf

34 Government of Georgia, 2021. National Greenhouse Gas Inventory2lH90
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/20205/NDC%20Georgia ENG%20VéiBBroved.pdf

36 Government of Georgia, 2@2National Greenhouse Gas Inventory 12907.
https://unfccc.int/sites/default/files/resource/NIR%20%20Eng%2030.03.pdf
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Figure55. Emissions o€arbon Dioxide UnderAll Scenarios, 2022040
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Two principal types of effects on this topic can be expected under all three energy development scenarios: degradatic
of water quality and changes in availability of water resources.

For each of thescenarios 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 delopment (smail mid- and largescale) may affect flow patterns, river
dynamics, and river morphology from construction through operation. Likely significant effects are presented ir
slightly greater detail in tables in Annex 2.

Onshore wind power devefament

Development of wind power generation under three proposed scenarios has potentiahiporaryeffects on surface
water quality receptors if projects are located near surface water. There woutérbporary and localmpact on
surface water from ruaff of precipitation or excess constructigelated flows over disturbed soils on roads,
construction of lay down areas, turbine foundation areas, transmission lines, and ancillary facilities. Sediment
entrained in the stormwater flows can ultimately beleased to and deposited in local streams and lakes, affecting
water quality and aquatic resourcetypically for short distances downstreatm addition, there can be spills of fuel

or other hazardous materials, especially if they are handled near susam. Such effects can be significant during
construction and decommissioning, but they are typically skemih and local. During operation, there would be
limited or no potential effects.

Solar power (PV) development
The effects of solar photovoltaie@delopment 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 mor
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erosion that reaches surface water. In addition, some amoumaier may berequired to clean solar paneland 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 wate
quality, butrarely has significant effect on groundwater receptors. Effects on surface water quantity and quality are
likely to occur during the constructioamnd decommissioning period, similar to wind and solar photovoltaic. Unlike
wind and solar photovoltaic, howekghe most significant effectsom hydropowerwould occur during operatiaf
Although there could potentially bieansboundary effectrom some projectsparticularly if projects are located close

to borders this is considered very unlikely

During comstruction and decommissioning stageéemporary and localizeeffects on surface water quantity and
guality may occur through runoff of precipitation or excess construet@ated flows over disturbed soils, increased
siltation downstream through washoutpnstruction 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 mayndsr the headwaters of streams, which can be
particularly sensitive to disturbance and may take longer to recover, while larger projects will have a larger footprin
and typically affect larger streams. Since construction necessarily has to take pkrae mearrivers or streans,
impactsfrom constructionare generally more significarthan 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 flovt,the nature and extent of the effect is dependent

on the type of project, which can involve a storage reservoir, purgiethge, orRORsystems. ARORhydropower
operation is designedo thatinflow to the facility is equal to outflowTherefore river flows usedfor hydropower
generationare taken from and returned to the river, although this can be at some distance downstream or even in
another watershed. Wheall flow is not used, the excess watsrspilled 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/weiralthough biodiversity can be affected due to interruption of upstream and downstream
movement of fish and other aquiat organismgeffects to biota dependent on the surface water resources are
described in Sectiof.3.4). SomeRORhydropower facilities are designed with a long penstock to take advantage of
increases in elevation change between the intake structurethedgoowerhouse andailrace. These installatiorzan

leave downstream lengths of stream chansekith much less tha normal river flow, especially during lefflow
periods, and can therefore have significant effects to the surface water resource as well as local groundwater. In are
where streamflows are highly seasopabwer generation is limited during periods ofddlows and streamflow can

be significantly reduced for months at a tiniEhis 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 damveir and uses the water to generate electricity all
cases, this interrupts upstream and downstream movement of fish and aquatic organisms unless there is a function
fish pass or some other method of ensuring passage. This type of hydropowelt pmgfgees conversion of rivers to
lakes, with consequent effects on aquatic and riparian biodiver&igpending on the volume stored, power
generationand water releasesan be relatively constant yeaound, or generation can be used peak demands on a
daily or less frequent basisn some cases, the powerhouse may be at some distance downstream from the dam,
causing impacts similar ®ORschemesin case of peaking generation and discharges, river flow can vary widely from

37There could also be transboundary effectsmh hydropower projects on rivers that flow to other countries. As seeroor! Reference sougcn
ot found., there are only a few such rivers of conzethe Tergi, which flows into Russia, where there is a dam less than 5km from the border,
and the Mktvari, lori, and the Alazani, all of which flow into the Mingecheservoir in Azerbaijan (130km for the Mktvari, 25km for the lori,
and 5km for the Alzani). 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 hotw hour, which can have significant effects on habitat and biodiveiBigcharges from
reservoirtype 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 alsodase 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 Enguripumpedstorage project would have simildmpacts as a reserveiype project butwould havea
connecting pipeline or tunnel so the footprint and associated impacts would be commensurately larger.

Fossil fuel thermal power development

TPPsrequire raw water for cooling and thereforean haveimpacts on water and/or groundwater quantity, thus
reducing their availability for other uses. SimilailipP<ould cause thermal pollution when water used in the cooling
cycle is returned taeceiving watemwith a higher temperature. Other likely significagffects upon surface water
resources and quality may result from land disturbance during construction, which would result in temporary anc
localized effectsCooling water could have high levels of solids and contaminants as well as elevated tempeXature.
management can also affect water quality, but ash generation by gas plants would be minimal.

933 DS2f 238 IyR {2Afa

Three types of effects on geology and soils could occur from energy development: loss of high value soils, change
soil characteristics,ra 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 tempora
when cleaned up promptly.

For each ofhe scenarios and development schemes, there are common effects on the general soil characteristics du
to the change in soil properties caused by project activities such asclaadng, compaction from construction
through decommissioning, and estabhlsent of foundations and buildings. Where they are present, high value soils
may be affected by the construction activities for each of the schertds.important to note that lgdropower
developmentoften occur in mountainous areas where there are stesppes and other fragile geology, which
increases the potential for sharaind longterm effects. Such areas méag greatly affected by mudflow/debris flow
hazard areasnd these mayontribute to the failure of water impoundments, water intake structurdams and
reservoirs, andnay affectpublic or private land and property. Potential significant effectssanamarizedn more

detail in tables in Anne4.

Onshore wind power development

High Value SoilsDue to the limited footprints of individual turbine foundations and spacing of tovitkese facilities
may allow for concurrent land use with agricultural productemd grazingLoss of soils at foundations and roads
would be relatively minoif goodconstruction practices were implementeds a result, the likely negative effects of
wind schemes upon high value soils are low.

General Soil Characteristic€onstruction in particular can lead to increased erosion and soil loss deentwval of
vegetaion, accidental release of fuels or chemicals, and compaction under heavy equipment. These impacts would |
most prevalent during constructioand would be localized

Mud/debris flows, landslides Construction in steep terrain can trigger landslides andlfdebris flows. This would
occur most often along roads to turbines located on high ground and hydropower projects in mountairags
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Solar PV development
High Value SoilsConstruction may lead to erosion of higalue soils, but the avoidance of sfgslopes reduces the

potential for loss. Because of the need for level ground and for relatively large areas, solar projects may remove hi
value soils from production.

General Soil Characteristic3 he continual shading of soils under solar panelsreaalt in changes to soil chemistry
over long periods, although this is reversed when panels are removed at decommissioning. The wésah to
photovoltaic panels during operations presents the potential for additional efféatgmshwater and any chemical
additives percolat into the soils and affedts structure and condition.

Mud/Debris flows and landslidesSince solar panels are typically on relatively level ground, there is only limited
potential for flows and landslides, even during construction.

Hydropower development

Bedrock Geology Construction of dams and weifsr hydropowerprojects typicallyinvolves excavation and blasting

to bedrock for medium and large projects, and for some small projects, due to the need to anchor the dam/weir tc
bedrock so it can withstand the forces to which it will be subjected. In addition, smojects requiretunnelsto
excavated through bedrock. Thus, the effean besignificant at largeand mediumsized projects and projects that
involve tunneling.

HighValue SoilsLandclearing 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 larg
dams and foreservois projects andalso onother projectsthat arelocated on land used for agriculture.

General Soil Characteristic§ he saturation of soils in reservoir result in changes to soil chemistry, although this may
be reversed when reservoirs are emptiaddecommissioning.

Mudflow/Debris flow Hazard AreasConstruction 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 car
signifcant, especially for large reservoirs. ConstructiorR@Rhydropower facilities would typically occur in more
mountainous terrain and activities in or near areas prone to mud/debris flows and landslides would increase the ris
of adverse effects relateth mudflows, debris flows, and landslides.

Fossilfuel fired thermal power development

High Value Soils Construction could lead to erosion and loss of high value soils, especially in agricultural areas, an
the project footprint would take soils out of productiofas or liquid fuel pipelines to feed new plants could also
remove land from productive use.

Soil CompositiogThere is limited potential for effects on soil compositioeept from ash management, which could
release contaminants to soils that underkgorage/disposal units.
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For all of the scenarios there are numberpotential common effects on landscape and biodiversttential effects
common to all types of generation projects include:

1 Landscape character, setting and visual amemgverse effect on landscape character, setting and visual
amenity can result frm 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 sared 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 sleont and not significantbut must ke carefully
controlled.

1 Habitat loss, fragmentation, and or simplificaticesults from establishment of the facility footprint, including
transmission lines and roads, and consequentially potential adwffeets on habitats and on plants and
animalspedes that use those habitatand on people whanay benefit fronthe flora and fauna.

1 Potential increase in bird and bat mortalitgn result from placement of new transmission lines across bird
migration corridors or in bird and bat breeding or foragingaes.

Onshore wind power development

The introduction of wind farmsanhave significant negative effects on both landscape character and visual amenity.
Individual turbines are typically on higih exposedyround and are 100m or more in height. Aseault, they can be
visible fromlong distancesyp to 30kmor more. While the extent of the effect will depend dapography andhe
sensitivity of the landscape character, turbines register as aesunnatural vertical upright structures that will be

out of character in most landscapes, although most people become accustométeio over timeand even
appreciate their presence. In landscapes where there are intervening features (built, landfoionest), views may

be totally or partly obscured although in flat landscapeturbines are particularly noticeable. Areas valuable for
tourism or cultural heritage, and other higjuality landscapes, may be particularly vulnerable to these effects.

Wind projects havéhe potential tocausesignificant effects de to habitat loss ithey are not located omgricultural

or barrenland. Wind farm development within or adjacent to protected wetland sites has the potential to adversely
affect important wetland €.g., Ramsar sites)Areas with high wind also are oftetong bird migration flyways and
breeding areas for raptors and other large birds, and wind projects in or near these areas canatftawlly and
internationaly important populations of migratory and resident bird@esideghe effects of habitat las, which would
primarily affect resident and breeding birdsirbinesin or nearhabitatsthat provide important nesting, roostingr
feeding sites foparticularly)large birds or of bats may increase tpetential for direct mortality through collision

with the turbines or blade®r with new connecting transmission lines.

In some locations, habitat loss and habitat disturbance may be less important than the potential effects on migratin
raptors and other large birds and on migrating bats. It is impurta note that theAdjara region is known as one of

the world's four largesbird migration corridorand there are other internationally important flyways across Georgia
The evidence shows that birds and windfarms can coexist in most locations if titfamm site is located
appropriately. In particular, windfarm development should avoid areas with-tdgtsity raptor populations, where
collisions could be significant, areas with high densities of other species vulnerable to a low level of addititai&y mor
and whose susceptibility to collision may be highd areas where disturbance due to noise or other factors could
potentially displace birds from important feeding or nesting habitats. In general, impacts are extremelgnsite
project-specific.

Risks to aquatic biodiversity are much lowé&ffects 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 line
and appurtenant facilies causes erosion into water bodjgsimarily during constructian

Solar power (PV) development

The introduction of photovoltaic arrays and ancillary development, and especially multiple facilities in one area, ca
affect landscape character by replacing existing scenic landscape with areas of dark panels that are perceived
expansive unnatural feares. However, solar developments are generally inligwng on level or rolling landscapes,

so the effect on visual amenity would be most apparent when viewed from elevated positions, such as surroundin
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hills. Protected and highuality landscapes andheir settings may be particularly vulnerable to these effects, and
impacts would be negative and potentially significant.

Solar photovoltaic arrays couldisolead to significant effects due to habitat loss in certain aréaigays can occupy
large areasand developments within onearprotected areasanadversely affect important habitatkandtake also
canlead to the direct loss of forest, grasslaadd savannah habitats and associated reduction in ecosystem function,
leading to direct loss of habitdor 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 precipitatien disturbed soils on roads,
construction lay down areas, foundation areas, transmission lines and appurtenant facilities. Sediments entrained |
the stormwater flows can ultimately be released to and deposited in local streams, affecting water qupléagica
habitat, and associated life forms. Such effects would occur during construction and only if faeditasear water
features.

Hydropower development

LandscapeSince hydropower projects are generally at lower elevations than surrounding laeyl atle typically
visible only for relatively short distances, and usually for a few kilometers within the valley of the water resource. Thi
is especially true oRORprojects, which are nearly always in mountainous terrain with steep elevation changes.
Depending on surrounding topographyydropower facilitiesmay 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 higlality lardscapes, and that includes areas protected or biodiversity as
well as cultural heritagelhesehigh-quality landscapeare typically als@reas that support robust tourist industries.

The effects on protected and higiuality landscapes and the settingstbese landscapewould benegative and
potentially significant. In lowequality landscapes, reservoirs may provide attractive new features which may improve
landscape character at the local level. Also, the effects of new dams and hydro facilitiesméhlandscapes which

are already heavily influenced by hydropower may reduce the overall effect of the new structures on the character c
that area and habituation to even large projects would reduce the a1 impact

Habitat and biodiversityThedamming of water coursewill affectterrestrial habitat and associated flora and fauna
by terrestrial habitat by modifying th#ooding regime permanentor periodicinundation of areas upstream of the
dam, reducing water to riparian zones downstream loé tdam The clearance of vegetation and construction works
for additional access to hydropower development ledd direct footprint losses Impacts are necessarily more
significant in areas that are protected or otherwise support important habitats ardisg.

Regardless of location, the development of new hydropower facilities results in the loss of terrestrial and ripariar
habitat and biodiversity at the facilities themselves as well as on transmission and road corridors, and the conversic
of terrestrial and riverine habitat to lacustrine habitat in reservoirs. The significance of the impact depends on the
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Hydropower development also has direct impacts on aquatic habitat and biodiversity. Key eithaie:

1 Blockage of upstream and/or downstream movement and migration by fish and other organisms
1 Entrainment and impingement dish and otheraquaticorganisms
1 Interruption of sediment movement and consequent effects on aquatic habitat

1 Changes in habitat conditions that lead to species and population chasgels ageduced 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, Tergaind 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 speEsi which reducgor prevens access to river reaches that are
important for reproduction, feeding, and seasonal movement. In cases where several dams are located within th
same basin or range of an affected species, significant cumulative effects c#trgries 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 resath runoff from precipitation (most prevalent during
construction), fluctuations in water levels in the reservoir and in downstream river reaches during opggattbn
sediment flushing. &liment must beperiodicallyflushed from reservoirand even from som&ORorojectsin order

to prevent intakes from being blocked, and this sediment may have important effects on downstream river yeaches
where sediment can accumulate and affect aquatic habiErbsion and sediment deposition can degrade water
quality by increasing turtdity 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 gmicant changes in local aquatic habitat due to
modifications in flow conditions, water quality, and physical habitat. These changes can occur upstream an
downstream of the dam/water intake and impoundment, as well as in bypass reacR&3Rfojects.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 impoundmen
typicallyincreases over natural stream temperatures, concentrations of nutrients and pollutants may increase as the
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depths of deep impoundments, partiauly 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 reservdirpe hydropower facilities, water maye 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 ateltsnay be stored

for use in winter when electricity demand is highest. This tends to dampen the natural variation in flows, which in turr
can affect adapted to the more variable regime. River reaches downstre®®@Biacilities are typically deprived of
most water yearound, with flowstypicallyreduced by up to 90 percent in winter and by much more in summer.
Downstream flows for at least a few kilometers, sometimes tens of kilometersjsarallyset at some percentage of
average annual flow, witmog water used to generate electricity and not returned to the river for some distance
downstream® Leaving too little water reduces the amount of aquatic habitat and establishes different conditions for
aguatic organisms, which can lead to fundamental clearig species and populations.

Fossil fuel thermal power development

The primary impacts on biodiversity would be due to habitases from the project footprint, including roads and
transmission lines, and these could be significant if they are withimdg@cent 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 developmeoririection

to the existing transmission network are likely to be associated with:
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of annual aveaige flows, which is an outdated approach that often leaves insufficient water in streams to preserve biodiversity values.
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1 Erosion and stormwater runoff during construction, and also from developed areas
1 Wastewater and cooling water discharge to receiving streams

1 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 thi
stormwater flows can ultimately besleased 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, operatiol

Wastewater discharges from coal or gasd themal power facilities may be high in total dissolved solids,
temperature and, depending on the means of treatment, other constituents. Wastewater discharges that are release
to surface waters can degrade water quality and, in turn, negatively affect thati@gorganisms inhabiting those
waters. Wastewater discharge plumes can also impinge directly onralmying or immobile aquatic organisms and
inhibit the movements of migratory species. These factors can shift the composition and distribution of latéd aq
communities as less tolerant species decrease or disappear, and more tolerant species increase. In addition, cool
water can be of higher temperature than receiving waters and have an adverse effect on habitat and biodiversity.
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For all energy development projects, there are common potential social and economic effects. Adverse impacts c
communities would occur primarily during construction lalgo wouldoccur during operatios For all projects,he

need for landcanresult in dislocation of communities and households for facilities, roads, and power transmission
lines. Forced resettlement, even if voluntacgnhavea significantimpact, which could be negative and lelagting.
Besides such physical displacemermpmomic displacement due to the loss of laawad the use of landcan affect
livelihoods, social identity, and community cohesion.

Effects on health and welfare may result from increased noise and dust due to material transport and constructior
which may mpact workers and communities near the site and along transportation rodtesismission linesnd
substations can also generate noagd electromagnetic fields thahay affect nearby peopleDuring construction in
particular, bcal trafficisincreasedwhich can damage public roads and increemsegestions anthe 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 dpseer and other
violence, overwhelm medical and other servicasd disrupt local economies

Construction is an inherently dangerous occupation that presents signifisistto workers from working at height,

with hazardous materials, with and near heavy equipment, in excavations, in or near water, with sharp tools, witt
electricity, etc. The possibility of workers being injured is significant, especially during steuction of facilities and
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Thereare typicallypositive effectsas wel] including increased employment, especially during construdtiainat
smaller scales continuing during operatiocBecadary employment opportunities would also be presented from
supporting economic activities such as lodging, food supply and support to infrastructure, again mostly durin
construction.If developers support training programs for skilled and professiombalrJahat can lead to permanent
improvement in at least a few livelihoods. Similarly, if they support programs to invest in communities, that can leac
to longlasting improvements in local infrastructure and other community services.
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Tourismand other ecoomic developmentnay be positively affected bgxtending the grido remote areas analso
through the promotion of ecdourism, whichmay havegood potential in some areas of Georgia

Onshore wind power development

Besides the occupational health and ggifiesks common to all construction, wind projects require working at extreme
height with large equipment, often in high wind conditions. Turdoeations are to some extent flexible, which can
minimizethe need torelocake householdsin forested or agdultural areagincluding orchards and vineyard&nd
between the turbinesand roadscan generally remain in productiofihis can be important iG@eorgiawherewind has

high potential in northern and southern areas, which are major agricultural afeastlexibility in locating turbines

can also reduce potential for blade or shadow flicker, which can occur at certain times of sunny days during certa
times of the year when the turbines are between the sun and a receptor. Transporting turbines téothrations
requires wider roads than normal, which increases the amount of land that is needed, although they can be partl
removed after constructionTurbines also generate a certain amount of noise anytime they are operating, and this
can be heard foa distance of at least 10s of metexsd sometimes fol00sof meters, especiallgt night

Solar photovoltaic development

Site selection for solar facilities calsobe flexible andmayallow some discretion as to the exact locatigvhen such
flexibility exists, this can redudbe potential for physical dacementof householdsalthoughthat can be limited
sincelarge amounts of land are needed for solar plants. Any trees must be cut and thenlasttbe removed from
agriculturalproduction, and this can result in econondisplacement 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 n
disturb peopleand road traffiovould be minimal during operation.

Hydropower development

Land requirements for hydropower projects depend on the size of the prajdetther land is needed for a reservpir

and the roads that are needed for acce3$e location of hydropower projects tigpically not as flexible as solar
projects and as a result land that is currently occupied and/or used for agriculture or other beneficial purposes ma
have to beacquired which can cause economic and/or physical displacement. This can be signifipantalys for

large reservoitype hydropower projectsThere 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 procedsyagundreds or
thousands of workers. The potential impacts of nuisances such as dust and noise are heightened at such large and |
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 loca
employment, and can result in local workers upgrading their skills.

During operation, changes in river flaypicallyresult in potentially gnificant impacts.

1 RORprojects reduce flow in downstream river reachssinetimes for long distanceshich can reduce water
availability for other purposes, including irrigation, and reduce the amount of water available for diluting
wastewater flows (inluding sewage flows) from industries and communities.

1 The reduction in flows in downstream reaches, and the interruption of migration corridors, can adversely
affectaquatic resources usdadr food, recreation, or commercial purposes.

1 The presence of laggreservoirs can reduce the likelihood or severitpefiodicfloodingdownstream of the
project, but also can cause catastrophic flooding in case of dam failure
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1 Reservoirs that replace flowing water change the species that are available for fishingayatsaallow 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 developingPPdueled with coal, oilor natural gas would bsimilar as for other facilities excepthat
relatively little land is needed, and there would be much highieemissions. All combustion of all fossil fuels would
generate emission of pollutants, typically only caal oil-fired plants would require air pollution control equipment
since emissions are much lower for natural-fjesd plants. The reciprocating internal combustion engines (RICE) that
are contemplated for the scenarios would typically burn natural, gas some couldourn 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 couldtbeniong
effects on people who are exposed to emissions for long periods of time.
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Scenario 1 is the lowest cost scenario in all years 2028. 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
average, while Scena 3 is 20 percent more expensive than Scenario 1 on average. Scenario 4 costs are higher the
all other scenarios in all modeled years, with costs that average 56 percent higher than Scenario 1. This cost dispal
is explained by the different resouroaix, with Scenario 4 being the only one with thermal generation, and Scenarios
2 and 3 including more higtost wind than in Scenario Eigure56 shows the averageystem cost for each scenario.

Figureb6: Average System Cost for Each Scenario
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There are number of sites of international importance located across Georgia, and many sites of national or loc
importance. Suchites include several designated and tentative UNESCO World Hedieeyét is unlikely that energy
development would occur on these sites, although they could be nearby. However, Georgia has a long and vari
cultural history and there are surely mawngluable sites that have not been discovered.

Tangible (physical) cultural heritage could be affected in two ways:
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1 Loss or damage to cultural heritage may occur during construction when artifacts or other heritage is
unearthed or discovered. There is atbe 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.

1 Tourists or other visitors to cultural heritage monuments may be affecteddgight 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 b
affected byconstruction 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 o
energy development, with the exception of large resenrtgpe hydropower faitities, which cover large areas with
water and makes them inaccessible, and possibly could also damage the heritage due to submersion under water.
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Projects falling under albur energy development sceniais have the potential for a range of likely significant effects
upon environmental and social receptors. Generic effects that are commontke aitenarios and individual projects
comprising each scenario are as follows:

1 Cumulatively beneficial (althobgndividually insignificant) effects on climate throute reduction in GHGs
by renewable energy projects (reservoir aR@Rhydropower, wind,and solar) that would be achieved
replacing or displacing traditional forms of energy generation. These effieetsoughly the same across all
scenariosn the medium and longterm.

1 Adverse air quality effects during construction works through dust and combustion engine emisstbns
increased air emission loads into the atmosphere from point and-pwint sources during operation of
thermal power facilities. Thiarger hydropower projectsr Scenario 3would have more of a oneff impact,
but the effects would be more widespread der scenarios 1 and 2, which include many new small
hydropower projects.

1 Adverse air quality effects due to emissions froRPsThese effects would be most prominent under scenario
4 but also would be felt under scenariés2 and 3in the early 2020s. Heever,emissiondrom TPPsvould
be reducedsignificantlyby the reliance orwind and solar undeall scenariosexcept scenario 4The Enguri
pumpedstorage facility undeB&cenario 3 wouldmprove the dispatchabilitypf the power system and allow
greaterrenewablecapacity

1 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 @nd reduced underSenario 3 due to avoiding new small hydropower projects

1 Disturbance to soil composition through compaction during construction. Again, effects would be most
prominent under&enarios 1 and ,2and mostprominentfor large hydropower and solacenario 4 would
likely mean the least disturbance to soil composition because of the lower quantity of hydropoweyamihd
solar plants foreseen by that scenario.

1 Loss of protected and natural habitats and associgiletht and animakpeciesMost effects due to habitat
losswould befelt for reservoir hydropower and solaReservoir hydropoweplants would need rare land
underscenarios 1 and,and less unde&enario 2 which eliminatesew reservoirsSolar plants would need
the most landunder Senaio 3. Wind wouldnot directly disturb as much land but could affect resident,
breeding, and migrating bats and large birds.
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1 Physical or economic displacement of communitindhouseholdsiue to land needed for thiacilities, road
andtransmission linesThis would be roughly the same under all scenaaim$ most significant for reservoir
hydropower (scenarios 1 and 3) and solar (sceryio

1 Disruption of communities due to worker misbehavior and/or stress on community resqaroesities and
economies. This would be more severe at larger progittat employ more workerand over a longer period
of time, especially large hydropoweaindat projectsnear more rural communitie$Such effects could also be
severe when there are several smalktksvelopments that are near to one another.

1 Community health and safetgsuegduring constructiorand operational phase#cludinghuisance frondust
and noise movement of construction vehicles and machineaynd exposure to electromagnetic fields if
households are located too close to power transmission lines.

1 Occupational health and safety threats for workergluding work at heights, exposure étectric currents
and risk ofelectrocution,andwork in remote locations witimo quick access tmedicalfacilities.

1 Economic benefits of increased employment opportunidiad improved energy reliability and security. Again,
effects would be roughly the same for all scenanieith larger projects with longdasting construction having
more benefits. In adition, energy reliability and security would be enhanced by leéter mix of energy
sources under scenarios 2 and 3, which would reduce the need for winter imBogsaario 4 would require
the smallest volume of imports during the modeling period.

1 Lossof soil and lands for other economic activities. This effect would be felt most signifiéantkgservoir
hydropower(scenarios 1 and #3nd solar PYscenarios 2 and 3jvhich require the most land.

1 Pressure on existing infrastructure through increataffic of heavy loads for construction, and the need to
expand existing power transmission lindstfects would be roughly the same for all scenamosept
somewhat reduced undegcenario 3, where large numbers of new small hydropower projects are alietdn
and Scenario 4, where larger thermal plants are assumed to provide a larger share of the electricity generation.

1 Positive effects of improving the potential for etmurism 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 an8 (for largehydropower) andunder 2 and3 (for wind).

1 Loss and/or damage to cultural fiage from footprins of physical structures, including any associated
infrastructure such as transmission systems. Differential effects would be roughly proportional to footprint
size, which would be largefor reservoir hydropowe(scenarios 1 and 2hd solar P\{scenari@2 and 3.

Mitigation measures of various forms are needed for all projects under all scenarios in order to avoid or reduc
negative environmental and social effects to acceptable levels or to implement offsetting or compensatowyeaseas
Potential significant effects are identified in sections 9.3.8.1 through 9.3Mtigations are introduced in Sectich5.

9.3.8.1 Wind
Likely signiiant E&S effects specific to wind projects under each proposed scenario include:

1 Bird and bat strike during operation, potentially affecting populations of residasedingor migrating large
birdsand bats Anumber of proposedvind projects are alongr near migration corridors, includingearthe
Black Sea coast and others in central Gegggimne are in or neamportant Bird Areas or Special Protection
Areas recognized due to the presence or passage of biadsl others are near or in areas thaearotected
for reasons of their biodiversity values.

1 Landscape effects through the erection and operation of large wind turkinais can be seen for long
distances in some terrain
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1 Worker health and safety accidents during construction from workirftgaghts

1 Reduction in GHG emissioosmpared tofossil fuel plants.
9.3.8.2 Hydropower
Likely significant E&S effects under each proposed scenario include:

1 Increased risk of landslide in landslideone areas, as projects aoéten built on rivers in areas of steep slopes
and/or in deeply incised river valleys and canydvlany existing and proposedaydropower projects are in
mountainousareasthat may beprone to landslides or mudflows.

1 Reduction in downstream river flow between tlirtake and powerhous&vhich generally results in major
changesn aquatic and riparian habit@nd species and cateprive downstream users of water at all times or
seasonally.

1 Effects on upstream and downstream movement of fish and aquatic speciesfrpimydropower, including
small hydropower, if there is no functional fish pass or other means to allow passage. Without such
mitigations, dams necessarilyolat or even eradicat populations of migratory specie®rown trout and
possibly othepotamodronmousfish, may have their ranges severely restricted by projects that do not provide
for fish passage, and this also isolates and/or extirpates local populations.

1 Effects on water quality due to erosion and other land disturbance in and near streams.

1 Effeck on protected areasMany hydropower projects ar@ or near,or are proposed to b& 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 MktvaRioni, and Khobi river basins but also occur in the others as well.

1 Economic and physical displacement, in particular when significant amounts of land are needagdor |
reservois.

1 Reduction in GHG emissiotsmpared tofossil fuel plants.
9.3.8.3 Solar Photwoltaic
Likely significant E&S effects under each proposed scenario include:

1 Relatively large amount of lartdat isneeded for facilities could remove high value soils from productive use
FYR FFFSOG |y | Nadd @ud chuseNaBoOooaic éplaisicdl displacénrieftn forests or
protected areas, facilities would destroy large aredsaluable habitatColocating solar facilities with wind
projects could reduce the need for land in areas where conditions are favorable for both types citgemer

1 Security lighting could disturb communities and wildlife
1 Reduction in local surface or groundwater supplies if water is withdrawn for cleaning solar panels

7 a[ 1S neanmdconiusion of birds that causes them to descend to solar panels asghatiiga water
surface and geing injured upon impact.

1 Reduction in GHG emissiotsmparedto fossil fuel plants
9.3.8.4 Fossil Fuel Combustion

Likely significant E&S effects specifi resource and projects under each proposed scenario are as follows:
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1 Air pollutant emissiontNQ, SQ, CO, C@ particulates less S@and particulates from gasluring operation,
with resulting effects on human health

1 Contamination of soil (and possibyroundwater or surface water) composition during operation as a result
of pollutant deposition or leachate/runoff from waste (ash) disposal units

1 Reduction in local surface or groundwater supplies if water is withdrawn for technological purposes

1 Impactson aquatic habitats and biodiversity if highemperature cooling water is returned to receiving
waters

1 GHG emissions relative to the renewable technologies.
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This section summarizes the assumptions, limitatiand uncertainties that surrounds the assessment of potential
significant effects.

941 / tAYIFOS FYR ! ANJ vdzZ £ AGE

Climate and air quality baseline data for Georgia are unreliable, in part because information is limited in spatial extetr
and detail. There is a lacK reliable emissions monitoring systems, and pollutants such ag &M PM;s are not
monitored on a frequent basis in Georglamitations and uncertainty for air quality arise from the lack of reliable
baseline air quality data and an absence of rdsahowing trends in air quality. In addition, there are no published
target emissions levels for specific source categories sutPBs
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The surface and groundwater resources of Georgiaagmndant andhighly valuableIn certain locationsthey are
adversely affected by industry, commerce, and/or urban development. Overall, when examining potential projects
under each proposed energy development scenario, knowledge of ambient andelondhealth and state osite-
specificsurface and groundwater resourcesll need to be acquiredthrough sampling and regular monitoring) so
that lifecycle effects from an energy facility do not materially or significantly impact these resources. Geology and So

For the bedrock geology reptr, it was assumed that some excavation and/or blasting would be involved in
constructing pile or pier foundations for wind turbinesnstructing foundations for dams/weirs and diversions/water
intakes for hydropower projectsaand grading and foundation works for major building and structures. For landslide
hazard and most other areashere would besignificant removal of existing vegetation in clearing the site for
construction activities, as well as changes in drainage patand inundation from hydropower impoundments, and
this would contribute to landslidand mudflow potentiabnd alsdead toincreasel runoff and erosion.

For high value soils, it was assumed that establishment of hydropower impoundment will elimiodtetve use of

underlying soils, that clearing and levelling of solar sites will alter drainage and impose limitations on vegetative growt
throughout operations.
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It was assumed that the development of all power plants and langilnfrastructureis constrained by the presence

of internationally, nationally or regionally protected biodiversity and landscape areas, or remnant natural or modified
habitats.

Regarding theoverall low significancehat wasassignedto erosionrelated 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 mbgt the relatively strong Georgia regulations on soil protectionuldserve to
reduce this effect, howeverror the thermal power facilities, it was assumed that water supply requirements and
wastewater discharge volumes would be relatively small and that appropriate treatment measures waylplieel

For hydroelectricprojects, it was generally assumed that development would take place on figleblocations,
although this would not preclude new developments, including cascades, on rivers with existing pabjectse
distance upstream or downstreann such cases,hen new hydropower developments are proposed on rivers with
existing hydroelectric facilities, there will need to be cumulative impact assessment studies as part of individue
project@ ESIAghis should be the case for any new project on a river thatsehmainstem or any tributary already
hosts a hydropower project. Similarly, it was assumed the wind projects would be on greenfield locations, althoug
projects may be in close proximity to other projects. Multiple projects in or near an area protectbibdtiversity,

IBA, SPA, or along a migration flyway or bat roosting area should trigger a cumulative assessment that covers existi
proposed, and reasonably anticipated developments.

There are several limitations associated with available data, whafitesin some uncertainty of assessment:

1 Although broad areas of potential for renewable development within Georgia have been identified, at this
stage of assessment, tliemvironmental and social attributes of thpgecise locations of energy developments
were not examined.

1 Atthis level it is not possible to considee potential effects orevery species identified within the Red Book
of Georgia and the Red List of the International Union for the Conservation of Nature (8i@s)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.

1 Biodivesity 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 agdoreference all protected areas, habitats and
protected species.

1 For some projects in less advanced stages of planning, the locations are appraxinteteed on the names
of the nearest community. In addition, most wind, solar, and thermal plantetodmmissioned after 2030
were simply hypothesize for purposes of demand modeling and scenad®velopment with no locations
assigned at all.

1 Flyways for migrating birds alsbouldbe considered approximate since they vary from year to year, although
they generally follow the same patterns over longer periods.
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For all scenarios there are common assumptions for community and socioeconomic effects. The potential for bot
long- and shortterm employment of local labor is assumetiere 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 willbe required tosupport the necessary reinforcements. It is assumed, that for all projects, connections to
local substations and transmission grids will be necessaiy these specific connections are not identified in the SESA.
The developersf individual energy sector projecsétiallcovertransportation infrastructure in the desigrand include

it in the scope of projecfESIA
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There are several limitations associated with the data, which results in some uncertaastyessment:

1 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.

1 Cultural heritage datads been taken from the preliminary draft SESA prepared by Stiteklyin section 1.6
1

Therefore, the assessment is based on a visual comparison of mapped information showing a significant potential f
energy (including renewables) development and lkighcentrations of cultural heritage sites and reserves.

It has been assumed that designated and tentatively listed UNESCO sites, being well known monuments oft
associated with tourism, would not be allowed to be directly affected by the footprint of ggneevelopment,
although in some cases there may be visual effects.

There is uncertainty associated with the location of undiscovered or unknown historical and archaeological sites ar
this assessment has assumed that these are more likely to be encodnierareas where there are higher
concentrations of heritage sites.

There is also substantial uncertainty associated with intangible cultural heritage at the strategic level. The presence
intangible cultural heritage is only likely to be identified apraject level and therefore this assessment can only
provide examples of effects which may occur.
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The EU SEA Directiaad the GeorgiaA&Crequire that where significant environmental and social effects have been
identified measures shuld be described that will prevent or reduce effects (i.e., that will mitigate effects), and/or
offset effects. Thereforesincethe SESA identifidikely significant effects from the variougpes of projects and
scenarios(Section9.3.8, this section describes mitigation and offsetting measures to reduce these effects to
acceptable leveler to offset or compensate for residual impacks situations where Geown regulations differ from

EU reuirements the more stringent of the two will need to be nrett 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 scen@ablésee
64). These are intended to reftt 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 socic
conditions. By showing how these factors have been takém @&ccount, it is intended to demonstrate that the
measures identified are reasonable.

The mitigation measures identified ihable65 through Table 70 should allow projects to meet EU and Georgian
requirements as well as good international industry practice and the standards established by interrfatemaél
institutions. The mitigation measures shown here are necessary somewhat generic since the SESA is intended to &
highlevel assessment. Mitigation and offsetting measures for individual projects, and groups of projects, will be
identified and efined based on projeeand sitespecific assessments.

Table64. Criteria used to identify suitable mitigation measures

Criterion Definition

Effectiveness of measurg Assessment of how effective the measuréascan bejn addressing the effect
This is a higlhevel judgment on the efficacy of the measure in general and n
judgment of the ability of a measure to prevent the particular effects for a
given energy development scenario or projethat has to be determirteon a
caseby-case basis.

Established practice Extent to which measure has precedgeist based omstablished technologies
and practicesand is widely accepted as a prevention or reduction meagdture
is noted that neasures with an established precedeme more likely to meet
legal, policy, and consenting requirementbut 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. Measure
should be achievable by the time tipetential impact begins to be realized.

Adverse effect on Extent to which a measure has adverse environmental and sociaégaences
other E&S receptors on other environmental or social receptotisis noted thisjdgmentis in a
strategic rather than projeespecific context.

In all cases where a significant adverse effect has been identified, the primary objectiideistify measures t@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. Enhancemiemeasures 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, wdre applicable, mitigation identified in this SESA will be carried through to individual energy
projects and documented withiBSIAs anBnvironmental and Social Management Plans (ESMPs) in accordance with
the Georgia BECand good international industry pctice.
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9.5.1.1 Recommended Mitigation Measures
Mitigation measures proposed to reduce effects upon climate and air quality are shovalie65.

Dust will be controlled at all construction sites with good international industry practices, such as minimizing lanc
clearing, wetting unpaved roads, covering loads carrying earthen material, maintaining all vehicles and equipment t
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be monitored by maagers and supervisors as well as ESHS staff, and measures will be taken to minimize visible du

In general, management practices to protect air quality will include emission control equipment during operation of
fossil fuel plants, as required by Geor¢asv to meet applicable ambient air quality standards. Best management
practices for combustion emissions control will be implemented during operatiori$®sThese could include filters
(e.g., baghouses) or electrostatic precipitators for particulatesious types of scrubbers or injection systems for
sulfur dioxide, and various technologies for nitrogen oxides. Fefigasthermal plants, which are expected to be the
most common new thermal source for peak demand periods, no controls may be ngcatsai.

For all types of energy in all scenarios, the only feasible climate mitigation is to replace all trees that are cutdor proje
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 rec&fteesting or
compensatorymeasureswould be needed forclimate and air qualitySimilarly, it is unlikely that enhancement
measures would be needed, unless Georgian authorities determine thesigould be equivalent carbon
reduction/savings for emissions from remaining fossil fuel generation or from vehicles and equipment.
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Table65. Mitigation Measures for Climateand Air Quality

Resourceshat the

Criteria (se€Table64)

AdverseHfect on

g cebiedepte ey metareis | Elecianes] | csaane | T | proverces
applicable to of Measure | Practice? Receptor*
Gaseous and dust emissions duril Air Quality - Optimize travel routes Allresources Effective Yes Construction Dust control may
construction - Adapt vehicles and equipment to natural gas require water
- Maintain vehicles & equipment to withdrawals, thus
YEydzFl OGdINBNBEQ 3LISOA T reducing availability
- Suppress dust on roads, piles, and bare groun for other uses
with water, wind fences, other techniques
- Gravel or pave oftraveled roads
Point source air contaminants Air Quality Combustion controls and installation of add Thermal projects Effective Yes Operation ¢ Possibly. Reagents

(particulates, S@ NG, CO)
emissions from combustion of
fossil fuels

emissions control equipment to meet stack
emission limits required by Georgian legislation

and/or GIIP

in all scenarios

used for emission
control (e.g.,
ammonia for N@
control, hydrated
lime for SQ
control) may have
collateral
environmental
effects
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9.5.2.1 Recommended Mitigation Measures

Mitigation measureshat canreduce effectsurface and groundwateare shown iriTable66. In order

to avoid irreversible significant impact on surface, groundwater, and flooding regime, it will be
important to @nduct a preliminary hydrological and hydrogeological assessment at the project
planning staged.g.,site selection stage)sing sitespecific data, and tevaluate if the negative effects
can be reasonably managed and mitigated to acceptable levelsmHEj@ mitigation measures,
including pollution prevention and abatement practices, include:

1 Siting and design consideratiom3uring project siting, erosion potential should be considered,
with the aim to select sites with low erosion potential and, whereypossible (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.

1 Earthwork managemeniThere should be procedes and practices to effectively control and
minimize negative effects from earthwork activities such as erosion anoffr(see Geology
and Soils below). Specific attention is required to ayvoithimize and/or controlsediment
transport.

1 Hazardousmaterials transportation, storage, handling, use, and dispoShere should be
procedures and practices to control all aspects of managing hazardous materialdso as
minimize the potential for leaks and spills and ensure workers are trained.

1 Waste managment Georgia law and Glrequire aplan for minimizing and managing waste
materials. This is described in more detail under Soils and Geology below.

1 Spill prevention and countermeasures pl&imilarly, spills of fuels or other hazardous
substances canontaminate 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 swuafate
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.

1 Emergency response plarhere should berpcedures 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 shdd 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.

1 Downstream flow controlROR hydropower projects will interrupt the flow of rivers and
streams and deliver water at some distance downstream or even in another waterSload.
regimes must be defined before designs are accepted, with required daily, seasonal, and
annual flows estaldhed based on sitepecific 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, wbcam, etc.) unless there is a compelling reason otherwise. Water releases needs
to be accompanied by loAgrm 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 managementapproach. The uses of water in the reducdidw
downstream river reach must be understood to avoid unexpected impacts and to alioe so
mitigation or offsets if water use is affected.

1 Sampling and monitoringlt is important to conduct periodic monitoring of water source
conditions (surface and groundwater). Thésves to enhance the effectiveness of all pollution
control and preventia 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 led to significant effects to surface and groundwater resources. It also allows
managers toconfirm the effectiveness of mitigation plans and practices and to identify
needed improvements. There should be procedures and practices to monitor quality and/or
guantity of surface and groundwater resources in the local vicinity of the projectTdiis.
data should be available to all project stakeholders.

9.5.2.2 Recommended Offsettingleasures

The need for offsetting or compensatory measures méitessarilype on a cas-by-case basis. In all
cases where a project is located in or will have effects on a protectedaarether area that has
valuable water resourcegspecially when those resource are used or valued downstrédzane will
need to be measures that ensurleat water quality and quantity are preserved or improved. If some
degree of longerm effect cannot be avoidedhis could include placing equivalent laadd waters
under equivalent protection or other measures to ensure no ultimate logster qualityor quantity.
Similarly, if prgects will reduceor otherwise affeca downstream useé® access to water, the project
will need to provide alternative sources of watbat are of equivalent size, quality, and timing.

9.5.2.3 Potential Enhancement Measures

No enhamement measures are recommended for the surface water and groundwater, &dffiough
they could be required on a cabg-case basis.

953 DS2f23& YR {2Af a
9.5.3.1 Recommended Mitigation Measures

Mitigation measures thatan beimplemented in order to reduce effectgpan geology and soilare
shown inTable67 below.

1 Site selection studiegnitial 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 siteéSimilarly, landslide and mudflow potential should be
taken into consideration when siting projects and project facilities.
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Likely significant
adverse effect on
environment or social
resources

Receptor(s)
Affected

Mitigation Measure

Resource
Scenario that
the mitigation

measure is
applicable to

Criteria (se€Table64)

Effectiveness
of Measure

Establishe

d Practice? Timeframe

AdverseHfect
on Another
E&SReceptor

Changes in flows and
quality of surface and
groundwater during
construction

- Surfacewater
quantity

- Surface water
quality

- Groundwater
guantity

- Groundwater
quality

¢ Minimize work in and near surface water

¢ ESMP to require GIIP for address runoff and
sediment control GIIP for ruoff and erosion
control: diversions, flow modulation, settling
ponds, silt fences, etc.)

¢ ESMP to include hazmat management plans
(containment, cleanup kits, etc.)

¢ EPRP for cleanup of spills

¢ E&S monitoring plan to define sampling and
monitoring procedures toanfirm impact on
water uses and quality/ID need for mitigation

¢ ROR to establish sispecific water releases
(environmental flows), not use default percentag

¢ For PSP facilitieg€., 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 sustainednd quantity of flow
downstream is unaffected.

All

Effective

Yes Design,
construction,

operation

None

Changes in flows

- Surface water
quantity

- Biodiversity

- Socioeconomics

¢ Minimum flow released in diversion river reach

¢ Flow based on downstream water uses/needs, I
on the usual 10% of annual average or other
default

¢ Continuous monitoring of upstream and
downstream flows, public release of data

¢ Adaptive management based on monitoring
results

¢ For PSP facilitieg€., Enguri HPP under the
scenario) to conduct individual assessment for
water quality and quantity impacisrior to
commissioning the facility) to ensure that
biological flow is sustainednd quantity of flow

downstream is unaffected

RORhydro

Partly
effective

Yes Operation

Can reduce
water available
for power
generation
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. S Resource Criteria (se€Table64)
Likely significant -
adverse effect on Receptor(s) T S"e”f"‘.r 10 t.hat ] ] AdverseHfect
environment or social Affected Mitigation Measure the mitigation | Effectiveness Establishe | . ¢ me on Another
resources measure 1S of Measure | d Practice?
applicable to E&SReceptor
Effects on flooding Downstream Prevent and avoid or minimize the exacerbation o All Effective Yes None
regimes communities and | effects caused by floods, through improved flood Months (if
infrastructure protection measures and flood compensation with month
the floodplain if necessary compensat
ion needs
to be
created)
Collaborate with local communities and Emergenq  Large hydro Partly Yes Operation Can reduce
Authority to manage annual and seasonal floods power
generation
slightly
Large dams to meet standard§the International Large hydro Effective Yes Design, No
Commission on Large Daffios design, monitoring, Operation
operation
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Table67. Mitigation Measures for Geologgnd Soils

Likely significant

Criteria (seeTable64)

adverse effect on Receptor(s) Resourcahat the
. \ Affected Mitigation Measure mitigation measure | Effectiveness of | Established AdverseHfect
environment orsocial - - Timeframe on Another
is applicable to Measure practice?
resources E&SR:'nceptor
Erosion of soil from land| Soils (esp. highl Erosion control plans for construction and All Highly effectiveo Yes Construction No-
clearing and grading value soils) operation phases extent designed -
Revegetationof cleared areas when disturbanc All and implemented Yes
ends and at end of construction
Removal of lands from | High value Project site selection and facilitiesrangement All Highly effective to Yes Design No
agricultural production | soils to avoid or minimize displacement of productiy extent alternatives
agricultural lands, offset where possible are objectively
assessed
Increased risks of Landslide Avoid or minimize the exacerbation of effects All (esp. reservoir | Highly effective to Yes Design, Could require
landslides in hazard hazard areas | caused by landslides, that could arise from larn HPPs) extent construction relocation to
areas as a result of use changes due to project activities through implemented and more
project construction careful gting, land grading and planting maintained productive
land
Degradation of soils General soil Mark and minimize areas affected by heavy All Effective Yes Construction, No
characteristic | equipment operation
and son.t_ Spill prevention, control and countermeasures| All Highly effective to Yes Construction, No
composition plans extent designed operation
and implemented
Waste management plans All Highly effective Yes Construction No
operation
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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 potentiglypductive 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 avagpldcement of productive lands and
soils.

Erosion control plarBefore land is cleared, there needs to be an approved plan to minimize
SNRaAz2y TFTNRY [ ff¢ FFFSOGSR I NBFa (GKNRdAAK2dzi (K
phase, the plan should idefiihow 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 erosionk8ted 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 tmea 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 shorfestiod 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 constructiorareas 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.

RevegetationAs soon as disturbed land is no longeedédor 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 shoubi made to restore and green reusable areas, such as
guarries, 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 ohése 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 replated 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 managemenireas where vehicles drheavy 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 thuse 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 ahcomposition for supporting vegetation.

Minimizing risk of landslides and mudflowBlanning 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 hggower 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 redung slopes or planting vegetation, for example) where needed to avoid
mudflows nd landslides.

1 Spill prevention and managemeris noted under Surface and Groundwater above, there
must be a spill prevention and control plan during construction and operdaboprovide
procedures for safe storage and handling of petroleomsed and other hazardous materials
including paint and concretdmplementation of such plans should minimize the frequency
and severity of accidental or otherwise unintended spills ahelasges 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.

Proceduresfor 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 ofrooetati 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 stodeand 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 petrolewtmased or otherchemical substance
stored or handled osite, 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.

Proceduresand responsibilities for reporting, responding to and remediating
spills and releases.

1 Waste managementSolid wastes, both hazardous and nonhazardous, are typically disposed
on or in the ground, often on the project site. This may be acceptable for zantieus 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 whéher 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 dposal 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 anebiidy 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 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. Similigtyydiue soils that

are disturbed or paved over as part of project construction and operation should be identified,
removed, temporarily stockpiled, then subsequently transpdrtand 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 projectsespecidy thermal projects with discretion on sitinggn 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 ratoedof
already contaminated soils by project developers may enhance the existing conditions of the site for
future (postproject) use.
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9.5.4.1 Recommended Mitigation Measures

Mitigation for landscape and biodiversity effects fall ithioee broad categories: avoidance, screening
and designTable68 shows key mitigation measures. Siting facilities at some distance from areas with
highvalue landscapes is the most effective means of avoiding or reducing landscape impacts. This may
be lesspossible for wind and solar projects, which are tied to windy and sunny aseasto
hydropower, which is tied to rivers and streantiscan be mosgffective for thermal, which has great
discretion for siting. In additionhe integral design of new renewable structures and buildings may
offer the potential for mitigating adverse landscape effects. Designs can be tailored to reduce the
& 0 NHzO Gibiiy&ihia theldndscape 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 hide prominent structures, the
RSaA3ay 2F | aftFyRYFN] € a0NHz2OGdzZNSE Yl & LINRI@ARS
some cases, turbines can be located to take advantage of topography between the turbines and
communities, which can avoid theapacts 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 inggsible 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
dewvelopment 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 undisturbasistends. Knowledge of the biodiversity
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value of the selected site is essential to allow careftihg and design of facilities and ancillary
development to avoid, reduce, or mitigate adverse effects on important habitats and species. This
knowledge hasd be gained by sitspecific surveys and studies, wherever possible conducted over an
extended period, to identify habitats and specidgdro and wind projects, for example, should always
have multiseasonal monitoring data to inform decisions about operas (for wind- operating
schedules and poterdl shutdown periods, and for hydre decisions about environmental flows,
which should be adjusted as needed for seasonal and other periodic pattebisddfersity).

As noted previously, the most signifidedmpact 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 REansar sites

and Important Bird Area as well as along known bird migration corridors. Sufficient buffer zones should
be provided for such areds ensure there are no significant impacts on birds and bats. The aizk
configurationsof buffer zones musbe established based on sigpecific surveys conducted before
commissioning, and surveys should span multiple seasons. Surveys must continue thrdesgt
several years obperation, with actions taken to reduce mortality if these surveys show g&ignif
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
measurer changes in cdih speeds durig 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 aatstspeciesin 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 advese 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, practicabmesasan 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, thprovision 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 environmese. Th
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 facilitieseiss sensitive locations where no critical habitats

of protected species are identified upstream or downstream of the developmentQitee the Law

of Georgia onWater Resource Management (2028bmes fully into force, watershedased
management plans wibe developed and adopted for ahtchmentsthat would provideimportant
baseline informatioron hydrologywater quality ,environmental flowsand other technical aspects of

a given ner basinand facilitate designing of individuatydropower projectsn the environmentally
responsible angdustainablananner.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 fromoerand
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 managememtaste 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 aquaticiepés 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., usirgpaéd
condensers for aaling 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 pl@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 develdpedeas 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 dring 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 norstructural measures needed to control erosion ag tite, such as silt fences, hay
bales, and reegetation 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 streabanks, particularly those areas susceptible to erosion from stream flows
or lake level fluctuations.

Fish passage facilities variety of upstream and downstream fish passage measures are available for
hydropower projects, and all new hydropower faddti should include provisions for fish passage
unless there are strong technical reasons that would prevent such a system. Upstream fish passage
FfGSNYFGA@PSa AyOfdzRS FTAAK f | RRAGOININI yEARKI St S @A SN
are designed to move fish over or around dams to upstream readueisig periods when they would

be migrating under natural condition€onversely, downstream fish passage facilities are designed to
safely transport fish tahe reach below the dam. Downstream ssage 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 stem 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 operatetimonitoredbased 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 mtoring 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) toesugpl or

replace projectrelated losses of adult and young aquatic organisthis could be considered an

offset or an enhancement depending on circumstancHsfish passage is technical infeasible,
compensatory or offset measures should be adopted.

Fishprotection systemsFish 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, baetniore common are through

flow travelling screens, dudllow 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 abncern need a higher velocityPPsan 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 aj@n 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 aguatic resa@s 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 pngkted Isses to

adult and young aquatic organismshis could be considered an offset or an enhancement depending
on circumstances.

Stream flow releases and habitat enhanceméhidropower projects that divert water from the dam

to a distant powerhouse are requiret release a certain amount from the dam to ensure the
R2gyaiNBIFY NAOGSNI A& y20 RNE® ¢KAA YAYyAYdzy Ft2g ¢
FE206£0 Aa Ay Gdngaguatiec habigat andifakilifaiielothey' water uses, such as redeat
irrigation, water supply withdrawals; aesthetics; etc., in the bypassed stream reach. Minimum flow
ratesare often based on a default measure, such as 10 percent of the annual averagéHisws an
outdated method that developed for only a specifype 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 ky aquatic speciethe movement of fish during certain times and seasamsl other
factors. At facilities which operate in striRORmode, the same amount of water that instantaneously
enters the reservoican beinstantaneously released from the reseiy, although it can be at some
distances downstream or even to another watershed. In cases where physitrelaim habitat is
lacking or damaged, measures to mitigate damage to or enhance aquatic habitat may include hauling
in materials (e.g., bouldersrayel; etc.) to supplement the existing substratéhich can be necessary

on an annual basisontouring streambeds or banks to create additional riffle, run or pool areas,
improving watershed areas, or others. In addition, there should always be consrmaonitoring of

flows upstream and downstream &ORorojects 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 ahdt downstream water users are not adversely affected.

In general, the mitigations implemented by hydropower projects to protect aquatic biodiversity
should not be adoptedat the beginningand then maintained indefinitelybut rather should be
evaluated riodically, 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 exampleplsodo 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, includingPPsgenerate some type of wastewater

that contains a variety othemical constituents. Wastewater should be treated prior to discharge so

as to meet national effluent limitationand GIIP, such as establishedikK S 2 2NI R . Iy DI
Environmental, Health, and Safety Guidedin€he treatment method used may vary dgpling on

the quantity and quality of the wastewater, the availability of a publicly owned treatment works, the
proximity to suitable receiving waters, and other factdrsaddition, water used for cooling fossil fuel

plants should be cooled so it is abo® 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 thepanels. In cases where water is scarce seasonally ofrgead, 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 industrievdlopment 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-sateg
measures.

9.5.4.2 Recommendeddffsetting Measures

Offsetting or compensatory measures may be necessary for some impactiarascape and
particularly onbiodiversity In general, Georgia requires that trees that have to be cut be replaced by
new plantings. Although not specifically tégd by law, destruction of a mature woodland should
result inimprovements of existing habitat in other woodland areasprotection of an equivalent
woodland elsewhere. Lost habitat for species of conservation concern must be matched by protecting
an eqlivalent area and can also be partly overcome for some species by promdgiagement 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 wailibe 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, andsidndel 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 cangaetel offset for adverse effects

on fish populaibns. It is important that only native species be stocked and that those species do not
prey on species of conservation concern. Similarly, plamting is typically required to offset tree
cutting. Again, it is important that trees of the same speciesplamted, 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 identifiéor 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 receps. 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; lowever, 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 biodivasgigct 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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Criteria (Table64)
Likely significant adverse effect Receptor(s) R;s}gu;i;:‘he )
on environment or social Aff P Mitigation Measure gation Effectivenesof | cowablishe | AdverseHfect
resources ected measure 1S M d Practice? | Timeframe on Another
applicable to easure E&SReceptor
Direct loss of habitat for migratory ¢ Protected and ¢ Avoid development within Wind, solar ¢ Avoidance Yes Before No
and resident bird populations at other biodiversity protected sites photovoltaic measure, construction
Ramsar sitedBAs/SPAs, other areas ¢ Offsets or compensatory therefore most
protected areas due to land used| ¢ Species of measures if affect such effective
for windfarms and solar PV conservation areas ¢ Offsets difficult
concern to achieve
Bird/bat mortality due to collisiony - Protected species | - Bird/bat monitoring Wind ¢ Avoidance: most Yes Design, Can affect
with turbines or transmission lineg  (bats, raptors, program to understand effective Operation power
cranes) passage and use of area ¢ Shutdown: can generation
- Migration over multiple seasons/years be effective but (Communities)
corridors - Mortality monitoring requires
- Breeding areas - Avoid development in and significant data
(esp. IBAS/SPAS) near areas with resident or
migrating species of
conservation concern
- Adaptivemanagement
program
- Turbine bat avoidance
devices, fline bird diverters
- Turbine shutdown protocols|
for highrisk areas & periods
Loss of habitat for foraging and | Protected species - Survey and careful siting of Allresource Avoidance most Yes Design, No
roosting bats due to construction | (Bats) including access route effective Operation
of power developments and alignment to avoid roosting
access routes and foraginghabitat
- Placement of bat boxes
Increased risk to protected specig Wide range of - Survey and identify key Allresource Partly effective, Yes Design No
due to new roads/increased traffi¢ protected species habitats and crossing points dependson
and species of design routes to minimize species of concern
conservation
concern
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Criteria (Table64)

Resource the
mitigation
measure is

applicable to

Likely significant adverse effect
on environment or social
resources

Receptor(s)
Affected

AdverseHfect
on Another
E&SReceptor

Establishe

Mitigation Measure i
Effectivenesof d Practice?

Timeframe
Measure

adverse effect on important
species

- Training/ awareness
program for drivers &
workers

- Design underpasses/
overpasses for animal
corridors

Degradation of aquatic habitat Allresource
due to erosion, stormwater

runoff, contamination

Aguatic ecosystems,| - Develop & implement

protected species erosion/ stormwater

(fish and aquatics) pollution prevention plan

- Control/minimize runoff

- Minimize work in/near
rivers wherever possible

- Prohibit fueling near water

- Protect or armor exposed
shorelines and stream bank|

Mostly efective Yes Design, No

Operation

Loss / reduction in aquatic Aquatic ecosystems,| - Fish passageesigned for Hydropower Can be ateast Yes Design, Can reduce

populations anchabitat due to
blockage of upstream and/or
downstream migration of fish and
aguatic species

species of
conservation
concern

species of concern
Reservoifilling 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

partly effective,
seldom fully
effective

operation power

generation
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Criteria (Table64)
Likely significant adverse effect Receptor(s) ansizu;ct;;he .
on environment or social Al P Mitigation Measure gaton Effectivenesof | EStablishe | AdverseHfect
resources ected measure 1S M d Practice? | Timeframe on Another
applicable to easure E&SReceptor
- Artificial stockingnative
species)
Entrainment/impingement ofish | Aquatic ecosystems, - Avoidance of critical areas Hydropower Partly dfective Yes Design, No
& otheraquatic organisms species of - Exclusion devicesn intakes Operation
conservation - Fish ladders/passage
concern facilities, fish protection
systems
- Fish stocking
Changes in hydrologic Aguatic ecosystems,| - Survey to identify species o Hydropower Partly dfective Yes Operation No
pattern/regime due to damming | species of concern
of water courses, conservation - Survey to identify
concern, downstream uses
downstream USers | _ \aintain sufficient flows to
maintain aquatic habitat
and downstream uses
- Comprehensive monitoring
(water flow, aquatic habitat
& organisms)
Changes to instream flows, watern Aquatic ecosystems,| - Flow control toconsider Hydropower Partly dfective Yes Operation No
quality, and physical habitat, protected species critical periods in life cycles
conversion of lotic to lentic (fish and aquatic - Maintenance of minimum
habitat dl_Je to impoundment organisms) flows (see above)
construction - Habitat enhancements to
favor habitat
- Stock native species
Degradation of water quality and | Aquatic ecosystems;| Treat water (including cooling] Thermal (cooling) Effective Yes Operation No
habitat due to wastewater protected species before discharge)
discharges (fish and aquatic All (sanitary)
organisms)

234



€
SESA

Strategic Environmental and Social Assessment

Geomia Energy Development

Criteria (Table64)
Likely significant adverse effect Receptor(s) ansigu;cti);he )
on environment or social Al P Mitigation Measure gation Effectivenesof | EStablishe | AdverseHfect
resources ected measure 1S M d Practice? | Timeframe | on Another
applicable to easure E&SReceptor
Degradation of aquatic habitats | Aquatic ecosystems, - Surveys to understand Fossil fuel Effective Yes Design, No
and ecosystems due to water protected species habitats and aquatic combustion Operation
supply withdrawals and flow (fish and aquatic biodiversity
changes organisms) - Limits on water withdrawals| Solar PV
at all times or critical
periods
- Changes in methods for
cooling at thermal plants
and panel cleaning at solar
PV
Landscape degradation due to Protected area Avoid development imnd Alltypes, Effective Yes Design No
presence of new structures and | Forest area within viewshed othese especially wind
buildings may affedandscape areas where possible
character, visual amenity and the Highquality Evaluate impact on landscapq All, especially Partlyeffective, Yes Design No
setting of protected landscapes landscapevalue and design carefully to wind depending on the
mitigate the impact on set of measures
landscape applied
Involve key stakeholders in | Allresources Partly dfective Yes Design, No
decisionmaking regarding Operation
visual sitedesign elements
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As discussed, aguatic enhancement measures would largely consist of improving hagitaain
reaches and watersheds affected by a project, or at other locations. This should be implemented in
stream reaches where flows are affected, sometimes afi@od seasons to ensure that stream
configuration allows fish movemenértificial stockingcan 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 woodlandand orchards.

955 / 2YYdzyAte IyR {20A2S02y2YA0a
9.5.5.1 Recommended Mitigation Measures

Mitigation measures that should be implemented to avoid or reduce effects on community and
sociceconomicsare shown inTable69. As noted in sectioB.3.5above, such effects include all those

that can affect people, including physical and economic displanértass 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 caalso 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 enviromental 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 RespotjaadPéssociated 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 ilix, acquisition/resettlement and land acquisition, stakeholder
engagement). Typical mitigations in each of these areas could include:

1 Emergency preparedness and response would include the requirements and mitigations
described under previous resources &bofor 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, specially 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$omerisks 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 timedeponding.

1 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 edlyetue 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.

1 Traffic generally peaks during construction, which can last for several yearssoamel
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 approprigteagie to warn drivers and pedestrians
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of dangers, route planning to avoid sensitive receptors whenever possible, providing
pedestrianwalkways.

1 Occupational health and safety plans should be in place for construction and then for
operation. Such plans shlolrequire 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 (hoise 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, lifesavingquipment.

Training of all personnel in the risks to which they may be exposed, including
induction training to cover generaisks and specialized to cover tdication-
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 persahprotective 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 hydropg@rexample) 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 reommendations. 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¢dmtinued 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 communiti@sformed 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 losglajridand use, with
maximum requirements typically for reservayipe hydropower and solar photovoltaic. In general,
the acquisition of land from private owners shouallivaysbe voluntary, even if the project has been
deemed to be of national importancend 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), amoh@icayains by
those who use the landot only by ownersThe 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 offiternational 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, compensgatibn,
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 aaseast off
economicallyasthey werebefore the projet.

Compensatory measuredsoare 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 keos 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 areseveralprecedents osuccessfullyndertakenbenefit sharing programs aiming settlements
in proximity to large infrastructure projects, including thoseplemented in energy sector. It is
advisable to consistently apply this good practisarticularly focusing on the projeeiffected poor
communites and vulnerable groups

9.5.5.3 Potential Enhancement Measures

Local communities and socioeconomic conditions may benefit greatly from development of energy
LINE2SOG&ax IYyR (GKS SyiANB 02dzyiNE o6SySFTAaila FTNRY
infragructure. The most prominent benefit, as noted above, is employment opportunities for local

labor, primarily during construction but alsduring operation. Thiscan be increased by having
contractors and operators actively recruit and train local labor Hoth short and longerterm
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, maitte 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 amdntinuous 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 enbanerefit 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 alsupporting 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 candamage delicate electronic equipment such as computers. Until it is
demonstrated that disruptions have been minimized, provision of surge protectors andipack
generators through incentive programs or subsidies may provide additional benefits to these loc
users.

Another benefit to the use of renewable natural resources to generate electricity could be an increase
in ecotourism. While individual plants may not be attraction, the concept of Georgia as a country that
relies nearly entirely on renewable emgy 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 hiithgs 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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Table69. Mitigation measures for community and socioeconomics

Likely significant Criteria (se€Table64)
adverse effect on I . Re source the i ;
. Recepor(s) Affected Mitigation Measure mitigation measure | Effectiveness| CoPlished | Timeframe | AdverseHfect on
environment or i i Practice? Another E&S
. is applicable to of Measure
social resources Receptor
Disruption to Communitiesfarms | - Siting to avoid residences and beneficial Allresources ¢ Avoid: Most Yes Design, Relocation of
communities, and homes located land uses where possible, considering (most prominent for |  effective Construction, homes and
homes, and within or near buffer zones reservoir hydro and measure operation communities could
livelihoods due to | project footprints - Identify land required, survey owners, solar PV) ¢ Mitigation: affect other
land acquisition and buffer zones users, beneficiaries partly receptorsg
- Prepare formal landcquisition plans that effective biodiversity, land
ide for mitigation for physical and use, Iandsc_:ape,
provide . 9 pny cultural heritage
economic displacement
- Resettle physically displaced households
- Compensate economically displaced
households
- Compensate for livelihood loss due to losg
of beneficial use of land or property
- Staleholder engagement, grievance
mechanism
Injury or death for | Workers (local and ¢ Safe design ¢ Allresources Generally Yes Construction, No
workers due to otherwise) ¢ Occupational safety and health plan ¢ Most prominent effective Operation
occupational during
incidents construction but
critical for
operations as well
Loss of economic | Local business and | - Avoidproductive land when siting roads Allresouces Effective in Yes Construction | Relocation of routes
use of land during | farms in path of built and other facilities as much as possible reducing could affect other
construction roadways for - Compensate owners/users for temporary income loss receptorsg
construction, and lost income effects, but biodiversity, land
fields used for - Livelihood restoration included as part of not entirely use, landscape,
cultivation/vinery land acquisition/compensation plan mitigating cultural heritage
- Stakeholder engagement, grievance effect.
mechanism
Nuisance from Communities, crops, | - Dust and noise control required by plans @ Allresources Generally Yes Construction Water taken for
dust, vibration, livestock procedures effective dust control
noise during - Vibration control/monitoring required by supplies may
construction
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Likely significant Criteria (se€Table64)
adverse effect on N . Re source the i i
. Receppor(s) Affected Mitigation Measure mitigation measure | Effectiveness| CoePlished | Timeframe | AdverseHfect on
environment or is applicable to of Measure Practice? Another E&S
social resources Receptor
blasting plan, traffic plan surface &
- Stakeholder engagement, grievance groundwater
mechanism
Disruption of Communities (drivers| - Traffic management plan Allresources effective Yes Construction No
traffic and and pedestrians) and| - Safe vehicles and drivers
damage to roads | local infrastructure - Grievance mechanism
during - Repairs to public roads
construction - Route planning
- Stakeholder engagement
Reduction in Downstream water | - Assess downstream uses and prepare Hydropower Partly Yes Construction No
water for users filling/diversion plan aseeded effective
downstream users - Fill reservoir in nofgrowing seasons
- Reduced diversion during peak needs for
downstream water (or provide alternative
source)
Nuisance Noise fromoperation | - Avoid residential areas where possible, Noise: all (most Hfective Yes No
disruption due to | and maintenance of maximize distance to residences/business notably wind)
noise, lighting facilities that may - Design security lighting to face inward or | | jghting: all (most
during operation | disturb residents away from residences (notably solar PCV|  notably solar PV)
- Place barriers betweenoise sources and
residences (notably wind turbines)
Disruption to Loss of income from | - Assess current uses and values as part of Hydropower Partly Yes May affect
natural river tourism and site selection, avoid siting near tourism an effective landscapes,
course effects on | recreationin areas recreational areas where possible biodiversity, and
tourism and near rivers valuable | _ stgck reservoirs with commercial and/or cultural heritage
recreation for tour_ism/ sport fish
recreation - Include tourist/recreation failities in plans
(boat launches, picnic areas, docks, etc.)
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9.5.6.1 Recommended Mitigation Measures

Mitigation measures proposed to avoid or reduce potential effects on cultural heritage are shown in
Table70 below. Georgia is a land of rich cultural heritage, with drexs of prehistoric and historic
sites and a variety of intangible cultural heritage, including several that are recognized by UNESCO.

Thepreferredapproach 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 thgpratected as cultural monuments, and
taking steps to avoid impacts on these areas whgoidance is not possibl/here it is not possible

to avoid sites of regional to local importance, or there is the potential for unknown artifacts, a staged
approach sbuld be adopted as set out below:

1 A desk study should be undertaken to identify all known or potential sites of heritage value.

1 Field studies should be undertaken to verify the results of the desk study and further assess
the potential for unknown sites.HEse can include field reconnaissance survey, field walking
survey, metal detector survey, auger survey, as required.

1 Detailed evaluation and recording of targeted areas or sites, for example through recording
of building, trial trenches and test pits, addtailed excavation where necessary.

1 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 implementeduring construction.

1 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 culturaithge, as there is on most
undeveloped land in Georgian 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 afee 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 wayaforthat

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 expmraluation 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 naot be constructed or replicated elsewhere without losing its original
value. In some cases, however, communities and authorities may agree that restoration or protection
2T 20KSNJ aAiSa O2dA R aO02YLISyal (iS¢ T25NohRéaxuted S &
would be undertaken in full consultation with communities, which may need expert advisorgjiénd
applicableauthorities.
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Table70. Mitigation measures for cultural heritage

Likely significat Resource Scenario Criteria (se€Table64)
adverse effect on Receptor(sffected Mitigation Measure the Mitigation Effectivenesof | Cotaplishe AdverseHfect on
environment or social Measure is d Practice? | Timeframe Another E&S
resources Applicable to Measure Receptor
Loss or damage to UNESCO designated | ¢ Avoid siting within boundaries | Allresources Effective Yes Design Relocation would
resource during tentative sites, ¢ Establish buffer zone around sitg affect other
construction protected cultural receptorsg
monuments biodiversity, land
use, landscape,
socioeconomics
Registered sites which | Staged approach: desk and field | Allresources ¢ Effective Yes Construction No
cannot be avoided, studies, chance find procedures method of
unregistered or and rules, etc. recording and
unknown sites improving
historical
knowledge
¢ Partly effective
in protecting
Visual intrusion into | All UNESCO and Avoid siting within viewshed of Allresources Effective Yes Design Relocation could
historical/ cultural registered/ protected heritage site affect other
landscape cultural heritage sites receptorsg
biodiversity, land
use, landscape,
socioeconomics
- Minimize visual intrusion (e.g. Allresources Can reduce but Yes Construction | Linked to
through scale of development, not eliminate landscape, no
choice of building materials, Most serioudor visual effects adverse effects
screening / landscaping shields)| Wind
Loss or damage to Previously Staged approach: desk and field | Allresources Can be effective Yes Construction No
resource during undiscovered tangible | studies, chance findrocedures
construction heritage and training, rules for
recover/restart of construction,
etc.
Loss, partial loss or | Intangible cultural - Assessment to identify intangiblg Allresources Can be effective Yes Design, Relocation would
disruption to cultural | heritage cultural heritage and potential Construction | affect other
practice or resource effects of project construction & receptorsg
operation biodiversity, land
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Likely significat Resource Scenario Criteria (se€Table64)
adverse effect on Receptor(s)Affected Mitigation Measure the Mitigation Effectivenesof | CStaplishe AdverseHfect on
environment or social Measure is d Practice? | Timeframe Another E&S
resources Applicable to Measure Receptor
- Expert advice for mitigation use, landscape,
measures (e.g., change in desig socieconomics
location, compensation/
enhancement)
- Stakeholder engagement
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9.5.6.3 Potential Enhancement Measures

Enhancement measures for cultutaritage 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 nossetly 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 architecturally significant buildings, could also be undertaken.

96 t 20SYGALt /[ dzYdzZ F GA GBS 9FFSO04A
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As described in sectiah2.2 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, baselinieends analysis, scenario analysis).

Qdzydzt I GADS STFTSOUa NB O2yaARSNBR (2 0SS aiKS yS
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online after 208) 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 highlightnerajethe potentially

major cumulative effects associated with developing multiple generation proj€atse71 highlights
theseeffects/issuesfor eachscenario andesource.

Not to be overlooked,there are inherent positive cumulative effects associatedwvith implementing
projectsi 2 Sy KI yOS DS 2 NHAdeteial, dett&ilyipdhrraddd dvith renelzhbiistedergy
would displace future energy productioby greenhouse gasmitting generation sources, and
developing wind and solar rather than hydro would reduce the need for winter imp®tierefore,

the cumulativeimpact of developingrenewableenergyfacilties, especially windand solar would

have a postive effect with respectto decreasing C£and other greenhouse gas emissiofiis 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 Sectidn3, the primary differences between the scenarios are reduced emphasis on
hydropower generation and increased emphasis on wind and solaropbltaic generation (mot
shown are the variation in generation by the types of hydropower). Key observations include:

1 The percentage contribution andtal generation by hydropower the highest inin Senario
1. Thisreflects the almost exclusive emphagin 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 inhe 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 constucted on the same river systems.

1 The reduced generation capacity by reservoir hydropowelSianario 2 is due to the
elimination of major reservoitype projects that are currently in various stages of planning
and development. Elimination tfiese plantsnay 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 givemetducing the use of reservoir plants and
replacing one or two ahe planned plantswith alternative wind and solar capacity.

Scenario 1 contemplateshigh dependency on hydropower generatiomydest investments

in solar and more significant investments in wind, some of which is already planned, while

Senario 2 wouldnvolve more substantial increases in both, especially wind,Saedario 3

would further increase solar and wind capacBgenario 4 maintains relatively high amounts

of thermal capacity and generation, with modest investment in solar and wind enésgyar

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
AYLRNIFY(G 60ANR YAINIGA2Yy OONMNIRONHZA Ra OIS & yi K
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 afggtinstudies
of their potential impact on birds and batnd additional mitigation measures, including
adaptive management to minimize impacts.

Scenaris 1, 2,and 3would eliminate all fossil fuel generatidsy 2024 (Scenario 1), 2025
(&enario 2)and 203 (Xenario 3) Senario 2 would increase it 2040,though generation
would be entirely by relatively efficient gdised plants. As noted previously, even this could
be avoided by adding even more wind and solar during the 2086snario 4 maintains
substantial thermal generatiorAll four scenarios wouldr S S (i

reducing C®eq emissions under the Paris Agreement.

DS2NHEAI Q&

Table71. Cumulative effects associated with energy resource development and potential

mitigation measures

Valued Geographic | Temporal Potential Mitigation
Issue
Resource Boundary Boundary Measures
Wind
Cumulative effects on Biodiversity Protected Windfarm Avoidance
biodiversity values of protected Protected areas operation Offsetting
areas, IBAs, SPAs, etc,, apd ot areas compensatory
Ioca;_o_ns with favorable wind measures
conditions Adaptive
management
Cumulative effects on Ramsar | Biodiversity: Areas of Windfarm Asdescribed above
sites, IBAs, SPAs, etc., and birds & bats favorable operation Evaluatecumulative
wmulative efffacts on_local, _ wind effects of known and
regional, and international bird resource likely wind
and bat populatlon§ bynultiple along or near development near
wind developmens infavorable migratory .
. migratory pathways
wind areasthat are congruent routes and IBAs. SPAs. et
with migratory bird routes IBAs S, S, €lC.
Ramsar sites, IBAs, SPAs, and Ir.n.plement.
other areas of concern siting/spacing
limitations
Implement
technological
mitigation measures,
outlined inTable68
(shutdowns, adaptive
management etc.)

245

O2YYAGY



Strategic Environmental and Social Assessment

Georgia Energy Development

Valued Geographic| Temporal Potential Mitigation
Issue
Resource Boundary Boundary Measures
Cumulative effects to Landscape / Areas of Design Siting
aesthetics associated with Visual favorable through Limits on number of
siting multiple facilities, amenity wind operation facilities in a defined
especially wind facilities, in a resource area
single viewshed ne;rtg:lct)l:ral Neutral colors
tourism Siting/design
attractions modifications to
decrease visual
impact
Cumulative impacts to roadmsd Social Areas of Project Contributionsto
related infrastructure from the | infrastructure | favorable construction funds for roads and
development of multiple wind wind speeds other infrastructure

facilities in a concentrated area

Solar Photovoltaic

Cumulative effects on Biodiversity Protected Solar PV plant Avoidance
biodiversity values of protected Protected areas operation Offsetting
areas, IBAs, SPAs, etc., and oth aeras. compensatory
locations with favorable solar measures
wind conditions Horticulture
plantings under
panels
Adaptive
management
Cumulative loss of agricultural High value | Coextentof | Construction Regionaland
forestry output from multiple soils high value | and operation planning measures to
facility developments in same Forests soils or limit the siting of
area/region forests and locations in high
solar value soil areas
resource Croppingow-light

crops under panels

Cumulative effects to aesthetic§ Landscape / | Areas of high| Operation Siting/design
associated with siting multiple Visual solar modifications to
solar PV arrays in a single amenity potential decrease visual
viewshed with nearby impact
settlements Vegetation

screening

Limits on facilities in

defined areas
Cumulative effects on flows and Surface water| Areas of high| Operation Lowwater cleaning

aquatic habitat due to water or solar solutions
withdrawals for panel cleaning | Groundwater potential Treatment and reuse
with limited of cleaning water
water Storage to reduce/
resources avoid withdrawals in
low-flow periods
Hydropower
Cumulative effects on Biodiversity Protected | HPP operation Avoidance
biodiversity values of protected Protected areas
aeras.
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Temporal
Boundary

Potential Mitigation
Measures

areas, IBAs, SPAs, etc., and otl
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 mainster
tributary migration
even if not for long
distances in
mainstem
Coordinated
generation and
water releases
Seasonboperating
regimes to protect
breeding
populations
Enhancement of
aguatic 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
Soci@conomi
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 (F

ossil Fuel Combustion)

Cumulative emissions of air
pollutants (particulates, SONQ
could degrade air quality at
larger scale (worst for coal,
which is not part of current
scenarios)

Air quality

Local,
Regional;
International

Operation

Regimal/internation
al modeling to
predict air quality
and identify degree
of pollution controls
needed

Best available
technology for
combustion controls
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Valued Geographic| Temporal Potential Mitigation

Issue
Resource Boundary Boundary Measures

- Addon emissions
control equipment
as needed

Cumulative emissions of Climate International Operation | -  Regional or national
greenhouse gases (primarily C( (effect would limits on emissions

andCO2, also )D) would persist) - Combustion design

contribute to climate change to minimize

emissions

Cumulative effects on flows and Surface water| Downstream Operation ¢ Coordinated
aquatic habitat from water and for withdrawals
withdrawals and discharge of groundwater kilometers ¢ Storageto

cooling water (usually reduce/avoid
surface water withdrawals in

low-flow periods
¢ Rigorous
temperature
control
(additional
cooling circuits)

Energy Transmission

Cumulative effects of multiple Biodiversity Forests While ¢ Place corridors
transmission lines through corridors are near and parallel
forests can fragment habitats maintained to oneanother

and affect populations of fauna ra_ther thar_1
crisscrossing

habitats

¢ Place multiple
lines on towers

¢ Foster multiple
habitat types in
corridors: avoid
consistent
vegetation
heights, allow
tall shrubs and
small trees
wherever
possible,
especially in
hill/mountains

¢ Retrofit poorly
dedgned towers

Cumulative effects of multiple Biodiversity Forest, in While ¢ Place bird
lines on large birds, due to and near conductors diverters on
collisions with conductors, migration are in place conductors
especially near migration corridors ¢ Space

corridors and forests ponductors and
insulators to

avoid
electrocution of
largest species in
region

¢ Limit corridors in
and along
migration
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Valued Geographic| Temporal Potential Mitigation
Issue
Resource Boundary Boundary Measures
pathways
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In the future, as part of planning studies for all energy project, even smaller ones if thag are
relatively close proximity to others (such as multiple small hydropower projects), developers should
conduct stanealone cumulative impact assessments (CiAsddition toproject 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 occur €.9.,Enguri, Khobi, Rioni, Supsatanebi, 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 locatbé irlatvely smallareas

with favorable resource condition$his is especially important for wind, which poses a particular risk

for birds and bats.

Perhapsthebest Y2 6y NB &2 dzNOS T2 NJ OdzY dzf Godd\PeasticeAHeridbodkii I & & ¢
Cumulative ImpacAssessment and Management: Guidance for the Private Sector in Emerging
Markets(2013) whichintroduces the concept of valued environmental and social components (VECS)

in the process of assessing of cumulative impacts. Atsjx approach has been usddr the

assessment, roughly equivalent to the conventional impact assessment process:

1 Determination of spatial and temporal boundaries
1 Identification of VECs and external natural and social stressors affecting the VECs

1 Determination of present conditiond ¥ ECs

g aaSaaySyid 27F Odzydz I GABS AYLI OGA YR S@IfdzZ GA2
future conditions

1 Design and implementation of adequate strategies, plans, and procedures to manage the

cumulative impacts; appropriate monitoring indicatorsand effective supervision
mechanisms.

This approach igenerallyconsistent 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 guelines could be used as required by any interested stakeholders, project
developers, financers and €manciers.

A selective list of relevant guidance and research for some of the resources is provicgdden?.

Table72. SelectedResources for Cumulative Impact AnalyBis Energy Resources

Energy resource Reference/link

Wind {O20GA&K bl GdzNFf | SNAR G 3S dOngHora WiSdh a
9y SNHE 5S@St2LIYSyiaés al NOK HAMHO®
http://www.snh.gov.uk/docs/A675503.pdf.

Band, W., Madders, M., Whitfield, D.P. (2007). Developing field and analytica
methodstoasses | GAlL Yy O2fftAadA2y NR&al |G o
wAAdl ! aaSaayvySyid Mayuda da licasi Guyoirie £.\E £JanSsR
Miguel Ferrer. Quercus Books.

249


http://www.snh.gov.uk/docs/A675503.pdf
http://www.snh.gov.uk/docs/A675503.pdf

Strategic Environmental and Social Assessment
Georgia Energy Development

Energy resource Reference/link

Masden, E.A., Haydon, D.T., Fox, A.D., Furness, R.W., Bullman, R & Deshol
(2009). Barriers to movement: impacts of wind farms on migrating birds ICES
Mar. Science. 66: 74B53.

Maclean, I. & Rehfisch, M. (2008). Developing techniques for ornithological
cumulative impact assessment. BTO Report 513.

PearceHiggins, J.W., &hen, L., Langston, R.H.W., Bainbridge, I.P. & Bullmar
(2009). The distribution of breeding birds around upland wind farms. Journal
Applied Ecology 46: 1323331.

Masden, E.A et al 2010. Cumulative impact assessments and bird/wind farm
interadions: Developing a conceptual framework.
https://www.sciencedirect.com/science/article/abs/pii/S0195925509000857

King, S.et al.2009. Developing Guidance on Ormithgical Cumulative Impact
Assessment for Offshore Wind Farm Developers.
https://tethys.pnnl.gov/sites/default/files/publications/Kingt-al-2009.pdf

Solarphotovoltaic No CIA guidance specific to solar facilities was found. UK planning document
available at:
http://planningguidance.planningportal.gov.uk/blog/guidance/renewatsiad-
low-carbonenergy/particularplanningconsiderationgor-hydropoweractive
solartechnologysolarfarms-and-wind-turbinesindicate that the methodology
would be similar to that applied to wind farms, although with somewhat differe
potential impacts and receptors.

Some limited guidance on cumulative impacts associated with visual and
landscape effects is provided in: Land& S/ 2y adzZ GFydaz a
Landscape Sensitivity to €moreWind Energy and Photovoltaic Development ir
Cornwall, Annex 4: Guidance on the Cumulative Landscape and Visual Impa
Assessment of Multiple GhoreWind Energy Developments and SdRy/
Developments, prepared for Cornwall Council, April 2011. Available at:
http://www.cornwall.gov.uk/idoc.ashx?docid=c993ec8¢8b45459fha

¢cd719c7b078d&versiont
Hydropower 22NIR .FYyl1® HAMHD a{l YLX S DdARStAY
13aSaayYSyid F2NJ 1 @8RNRBLERsSNI t Npa2SOia

Assistance Prograrhttps://www.esmap.org/node/2964

.2yYySttsr {®Z YR Y& {(i2NBe® Hnnnod
environmental assessment: a case study of small hydro development in
bSé¢F2dzy Rt F YR /Iyl Rl ®¢ W2dzNy It 27
Management 2(4): 47%P9

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 SystBingsion, Argonne National
Laboratory, Argonne.

Chen, Set 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&g=culf
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/CJFDTot8KXJ200802021.htm
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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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As described in Chapter 9, construction of each of the types of projects thabasidered 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.Table73 presents a qualitative evaluation of the relative impacts of each type of project on
the resource areas evaluated in Chaflemd 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 projectspecific mitigation measures to be develape

Table73. Overviewof Impactson Resource Areagy Generation Sources

Relative impacts by generation source
Construction Operation
Air quality and climate All similar: dust and minor GHGS| ¢ Thermal would emit
pollutants and GHGs.
¢ Renewables would
displace fossil fuels and
thus avoid GHGs.

Resource area

Surface water and groundwater | Hydropower would have most ¢ Largest effect from
effect since it would involve hydropower, which
working in and near water. Other would change from
would have more minor effects. flowing to still water

(reservoir) or reduce
downstream flows for
some distanceROR
¢ Thermal would require
water for cooling, solar
PV for cleaning panels
Geology and soils Similar impacts from all, but morq Solar and reservoir hydro would
land affected by solar PV. affect the most land, both
removing relatively large areas
from production.

Landscape and biodiversity - All similar but solar ¢ Wind and hydropower
would take the most would affect biodiversity
land out of production most, wind affecting

- Affect the most land birds and bats, hydro

- Hydropower nore likely affecting fish and aquatic
to be in remote areas habitat.
with important ¢ Solar PV would occupy
biodiversity the most land.

¢ Wind would have largest
landscae effect

Communities and socioeconomiq All similar, with large hydropowel - Hydropower projects
perhaps having the largest labor may employ the most
influx and most local locals, otherwise
employment. relatively similatocal

impacts

- Allwould 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

251



Strategic Environmental and Social Assessment
Georgia Energy Development

For comparisonTable74 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 perMW of installed capacityAs noted, however, solar PV is not available constantly and
additional capacity from other source is needed unless power can be sttied. appears the most
expensive but would also be available during many periods of peak dethaim evenings and
wintert again, additional capacity is needed to provide power during periodsAsfmight be
expected, hydropower costs per installed MW is variable, generally but not invariably increasing with
size, with significant overlap betwedhe size categoriesMedian and average cost per MW vary
similafy across the size categorie$n general, however, small hydropower project ggstr MW are

more variablethan larger onesAs withsolarandwind, but for different periods, additional capac

is needed when water is not available, which occurs in winter. Thepmakr is intermediate in
installed cost, but requires expensive imported gas to operdtghle 75 show the approximate
construction cost used in tariff modelSor hydropower in particular, theize of the facility would
often be the biggest factor in construction cost.

Table74. Total installed cost per MW

Number
Pant type of plants Range ($m) Median ($m) | Average ($m)
with data
Hydropower
Small (10MW) 98 $0.56¢ $5.5 $1.64 $1.67
Medium (16100MW) 75 $0.8 $2.7 $1.68 $1.68
Large (100MW) 14 $1.3¢ $3.6 $1.67 $1.91
Solar
Al [ na | $0.662 [ wva | e
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 $0.850 n/a n/a
Notes:
- All numbers are rounded
- Range, median, and average costs are for hydropower projects for which data arg
available
- Outliers were omitted: individual projects with cost per MW less than ¥ the next
lowest plant or more than 2x the next highest
- Figures for solar, wind, and thermal are based on demand modeling
Table75. ConstructionCostsUsed n Tariff Modeling
Number of Median
Plant type plants Range ($m) ($m) Average ($m)
with data
Hydropower
Small (LOMW) 99 $0.6- $21 $6.9 $7.9
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Number of Median
Plant type plants Range ($m) ($m) Average ($m)
with data
Medium (16100MW) 76 $8.3 $200.0 $37.8 $47.2
Large (100MW) 14 $185.0¢ $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 % the next lowest plant or m
than 2x the next highest
- Figures for solar, wind, and thermal are based on demand modeling
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The baseline conditions across Georgia are so variable, and the potential effects arespedfie, 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 additianisiimportant to note that the locations ahost 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, tloa locati

where wind or solar resourceare favorablé. 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 scenarioslddae adopted without catastrophic

AYLI OGa 2y DS2NBAI Qa Sy &EieNdywitdigragart forlthg imcedtaan9 A I £ NB
it is possible to arrive at suggestive conclusions, even if not definitive ®abte76 compares the

effects on receptors of the various generation resources in relation to the other resources, and also
O2YLI NBa GKS NBfIFIOGAGS STFFSOGa 27F UKBILI NR 2323 S i IOK
then based on a subjective summary of the two comparis@werall, Scenario 1 appears to be the

most favorable, with less overall environmental and social impacts on most receptors than Scenarios
2,3,and 4

Table76. RelativeEffects on Receptorsf Generation Resourceand Scenarios

Receptor topics Scen-arlo By generation resource By scenario
ranking
Air quality 1,2,34 - All renewables would - Nearzero emissions under
reduce/eliminate emissions Scenaridl by 2024, under
- Gasfired thermal would Scenario 2 by 2025, and under
reduce current erissions Scenario 3 b031
- Scenario 4 is the only scenario
that results in emissions in all
modeled years
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Receptor topics Scen-arlo By generation resource By scenario
ranking
lft A0Syl NAR2a Y
commitments, with Scenario 1
most effective
Surface and 423,1 Hydropower would affect Scenario 1 régsmost on
groundwater hydrologic regime in hydropower, thus would have
currently unaffected waters most adverse effect. Removal of
Thermal and solar would reservoir HPPs ifcenario 2 and
use water, but in relatively small HPPs ifenario 3 would
small amounts each reduce adverse impacts.
Solar and especially wind Scenario 4 has the lowest level ¢
would reduce overall hydropower
impacts
Landscape and 41,23 Wind would have largest Scenario 1 would have the most
biodiversity adverse impact on landscape new plants, thus would have
followed by solar, reservoir most adverse impacts from
hydropower,RORhydro, and construction, followed by
thermal Senario 2 and thergcenario 3
Wind could have adverse Scenarios 2 and 3 have maximu
impact on biodiversitybirds) wind, thus largest potetial
but could be largely avoided impact on landscape and on bird
Hydro would have major & bats
adverse impact on aquatic Scenario 1 has maximum hydro,
biodiversity, could be only thus the largest impact on
partly avoided aguatic habitat & biodiversity
Solar and thermal would hav Scenario 3 has maximum solar,
lower impacts thus the largest impact on
Reservoir hydro and solar terrestrial habitat,Scenario4
would use the most land would have the least
(assuming most land at wind
farms would remain in
current use), thus converting
the most habitat, thermal
and RORhydro woulduse the
least
Overall, thermal would have
the least impact
Communityand 1,234 Construction and operational Scenario 1 is the lowest cost

socieeconomics

impacts on communities
adverse and positivie would
be roughly similar for all
project types

More people displacedmore
land required) for large hydrg
and solar, less for small
hydro, thermal, and wid
Hydro and thermal result in
least increase in endser
cost of electricity, with solar
and wind somewhat higher
Balanced mix of renewables
would provide maximum
energy security, thermal

would reduce security

scenario in alyears, and Scenaric
4 is the highest cost.

All scenarios meet hourly
demand through 2040
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By scenario

Cultural heritage

1243

Areas of concern can be
easily avoided

Relatively limited impacts
from all resources, with
mostviewshed aesthetic
impacts from wind (du¢o
tall turbines), and thermal
(tall stacks), solar (size),
reservoir hydro (dams,
reservoirs)

Scenaris 1 and 4haveless wind,

therefore lessmpact

Senarios3 (closely followed by

Scenario 2has most wind,
therefore most impact
Scenarios 4 and 2 haleast
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 po
- Scenarios are ranked based oretjtative evaluation that relies primarily on generation mix in

2040.
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This Chaptereviews the three energy development scenari@nd correspondingenergyresource
against the SESA Objectives, as set out in Se2tlgnin order to determine what the relative
environmental and social performance of the scenarios across adirthieonmental and sociabpics

is Ikely to be which could bepositive, 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. Consequentty SIBEA has adoptedshpproach to assess

the compliance of the proposed energy development scesaiainst the SESA Objectives.

SESA Obijectives are closely linketthéoenvironmental and sociaéceptors. The relative performance

of the scenarios agast each Objective has been assabbased 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 discussidikely significant effects

in SectiorD.3.

It should be noted thathe assessment of compliance against the SESA Objettagsaken into
account the following:

1 The relative scale of eldcenario under consideration

1 The mitigation nreasures identified in Sectich5Swill be implemented

1 The spatial constraints analysis in Sec8afwill 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

1 Hfectiveness of the measure

1 Whether it is an established practice

1 Whether it has a short development timeframe

1 Whether it avoids adverse effects on environmental receptors.

Where mitigation measures clearly meet the four suitability criteria, the texhé mitigation tables
in SectiorB.5were colored green.

Environmentalnd sociakffects on receptors can be positiee negative sometimes bothand 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 availableenvironmental and soclalata or variability of effects associated with a particular
scenario/geographic location, have been identifiedldgment of the environmental and social
performance of each scenario against each SESA Objective has been made as either, magdiect

or minor, andnegative 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 odmplianceis shown inTable77. A summary of the results of the
assessment is presentedTiable78.
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Table77. Keyto Assessment Of ComplianaeTable78

Major negative Major positive

performance against SES - - performance against ere
Obijective SESA Obijective

Minor negative Minor positive

performance against SES - performance against e
Objective SESA Obijective

No Effects 1 Uncertain ?

Asreflectedin Table78, it is considered thamost of the likely negative significant effects of proposed
energy developments can be avoided or reduced to acceptable |eéngiarticular if projects are not
locatedin exclusion areas and if noted mitigation measures are not adopted and implemefsged
noted in SectiorD.3, mitigation measures generally include some combinatibthe following key
considerations and steps:

1 Siting constraint allow avoidance as well as minimization of many effects

1 Design, construction, and operational practices can mitigaéay ormost effects and can
avoid some

1 Using established practices (e.lgest management practices or good international industry
practices) to replace lost function and value can mitigate some effects.

For thescenarios with substantialind, hydropower and solar PV renewable energy scenarios, there
are a small number of SEGAjectives 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.sblese impacts
would be realized if projects were located in spedfieas andiriven by the location and size of the
project. Therefore, siting constrainigll be the most effedive (and often the only) means to avoid or
reduce the effects to acceptéblevels.

Positive performance against the SESA Obijectives 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. ldigdn, scenarios have several positive performances

against SESA Objectives for community & socioeconomics since any of these developments could lead

G2 AYONBlFaASR SyLX2eayYSyid a ¢Sttt a AYLNRGAy3d DS?2

At this high-level strategic $age, 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 resource§.hese uncertainties can only be resolved through detailegssmnents of

the effects of scenarios athe project level in projecspecific ESIAs, although the constraints
presented in SectioB.4 can help focus the assessments key receptors. Recommendations on the
scope of the projectevel assessments are included in Chafter
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Table78. Compliance oEnergy Development Scenarios Agaitis¢ SESA Objectives

regulations?

SESA SCENARIO 1 SCENARIQ SCENARI3
o Obijective: (Max generation capacity €;735VW) (Max generation capacity £0,158MW) (Max generation capacity =11246MW)
8— Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
= proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectd 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projecty 5-3 thermal
Q scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
ul resource 15 RES, 4 thermal new thermal 10 RES, 74
175 ROR)
development ROR)
X
Contribute to + + + 1 oor+ + + + 1o+ + + + 1 or+
Reduction of
GHG emission? Only fossil fuefired thermal would contribute significant GHGs
Greenhouse gas emissions largely confii Positive if Greenhouse gas emissions largely confin¢ Positive if | Greenhouse gas emissions largely confint Positive if
to construction phase and can be displaces to construction phase and can be minzed ; displaces to construction phase and can Io@nimized displaces
minimized with mitigation measures. fossil fuel with mitigation measures. Renewables | fossil fuel with mitigation measures. Renewables | fossil fuel
Renewables displadessil fuel displace fossil fuel combustion and thus displace fossil fuel combustion and thus
combustion and thus reduce GHG reduce GHG emissions. Greater reductior reduce GHG emissions. Greater reductio
emissiors.. of GHGs than Scenario 1 of GHG than Scenarios 1 and 2.
> .
= |Contribute to = = = bort = = + | bor = - + | bort
S improved air
S' quality? Wind, hydro, and solar would displace fossil fuel combustion and associated pollutant emissions
'© (Minor) pollutantemissions during Design mod | (Minor) pollutant emissions during Design modg (Minor) pollutant emissions during Design mod
o3 construction. Significant reductions in | and pollution | construction. Significant reductions in and construction. Significant reductions in and pollution
Q pollutant emissions if renewables displa¢ control can | pollutant emissions if renewables displace pollution pollutant emissions if renewables displace control can
g fossil fuel combustion, with associated | reduce fossil fuel combustion, with associated | control can | fossil fuel combustion, with associated reduce
= improvements in air quality. pollutant improvements in air quality. Natural gas i reduce improvements in air quality. Natural gas | pollutant
O More thermal and less renewables than | emissions, bui generation is substantially lower than pollutant generation is substgially lower than emissions,
Scenarios 2 and 3, thus less improved & not to zero. | Scenario 1, with proportionally lower emissions, | Scenario 1 and slightly lower than Scenar; but not to
quality. emissions, and slightly higher than Scena; but not to 2, with proportionally lower emissions and zero.
3, with slightly higher emissions improved; zero. improved air quality.
air quality.
Comply wih 1 P P 1 1 1 P 1 1 1 P 1
Georgian and All projects could comply with air quality standarduring construction and operatio@nlysome typesf thermalwould require significant mitigation/contraluring operation.
WB/IFCair
quality
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SESA SCENARIO 1 SCENARI2 SCENARIG
o Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
8— Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
= proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectg 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
£ scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
L resource 15 RES, 4 thermal new thermal 10 RES, 74
development 175 ROR) ROR)
X
Minimize/ avoid 1 borbb 1 1 orb? 1 1 orb? 1 1 orb? 1 1 orb? 1 1 orb?
adverse impads
to suface/ Minor short { Moderate Minor short | Minor short | Minor short { Moderate Minor short | Minor short | Minor short | Moderate Minor short | Minor short
groundwater term effects | impacts term effects | term effects | term effects | impacts term effects | term effects | term effects | impacts term effects | term effects
resources during during during during during during during during during during during during
(quantity co_r}strgction. cons@ruction con_s_trugtion cqnstrqction, con_s_trugtion con_struction. con_s_trugtion cqnstrgction, co_n_strgction. construction coqstrugtion cqr}strgction,
. ' Mitigation . During . Mitigation | mitigation . Mitigation { During . Mitigation | mitigation Mitigation . During . Mitigation | mitigation
qua.llty,. . prevents operation, |can prevent | prevents prevents operation, can prevent | prevents prevents operation, |can prevent | prevents
o availability)? more limited more more more limited more more more limited more more
Q significant ori impacts on | significant ori significant or | significant or; impacts on significant or; significant or| significant or | impacts on | significant ori significant or
g longer quality with | longer longerlasting | longer quality with | longer longer longerlasting | quality with | longer longer
S lasting mitigation, | lasting effects. lasting mitigation, lasting lasting effects. mitigation, | lasting lasting
% effects. but effects. Cooling water | effects. but effects. effects. but effects. effects.
o potentially withdrawals potentially Cooling potentially Cooling
(@) major and discharge major change water major water
© changes in can affect in quantity at withdrawals changes in withdrawals
% quantity at quantity and ROR diversior; and quantity at and
- ROR quality projects, and discharge ROR discharge
2 diversion (temp), but seasonal can dfect diversion can affect
®© - . ; . - .
= projects, and canavoided projects flows quantity and projects, and quantity and
o) seasonal or somewhat at RES. Less quality seasonal quality
% project flows mitigated than Scenario (temp), but projects (temp), but
= at RES. 1, slightly less can be flows at RES can be
= Scenario 1 than 3. avoided or More than avoided or
n ) ;
more than (Note: no new: somewhat scenarios 1 somewhat
Scenarios 2 RES) mitigated & 2. mitigated
& 3.
Maintain 1 1 ob 1 1 1 1 ob 1 1 1 1 ob 1 1
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E&S topic

Surface water and groundwater

SESA SCENARIO 1 SCENARK2 SCENARI3
Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectd 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
resource 1]?7';'?—?804; thermal new thermal 10 RES, 74
development ) ROR)
X
ecologicallyand OnlydiversionROR (and to lesser extent RES) HPPs will reduce flows signifeadtigen onlybetween intake and powerhouse
eponomically Projects will { ROR: Very limited | Limited Projects will { ROR: Very limited | Limited Projects will { ROR: Very limited | Limited
viable base not affect downstream potential potential for | not affect downstream | potential potential for | not affect downstream potential potential for
flows in base flows |river reach |effects from | change due to base flows | river reach effects from | change due | base flows river reach | effects from { change due
waterways? may have | withdrawal |evaporative may have withdrawal |to may have | withdrawal ito
reduced for panel losses during reduced for panel evaporative reduced for panel evaporative
flows. cleaning cooling flows. cleaning losses during flows. cleaning losses during
More than Less than cooling Much less cooling
Scenario 2, Scenario 1, than
much more much more Scenarios 1
than 3. than 3 and 2.
Minimize 1 bort 1 1 orb 1 bor+ 1 1 ob 1 1 ort+ 1 1 ob
adverse effects
upon fisheries, ROR HPPs can affect fisheries, commercial, and recreational uses, RES HPPs will affect but can improve thencémfafiggethers have limited effect.
recreation, and Projects will { Dewatered | Projects will | Use of Projects will | Dewatered Projectswill | Use of Projects will | Minor new | Projects will { Use of
comm.erce | have no river reaches have no construction | have no river reaches | have no construction | have no effectt ROR will have no construction
gssomated With | effect at ROR effect and effect at ROR effect and have minor | effect and
rivers and lakes] projects will operational projects will operational effect on operational
reduce pollution reduce pollution fisheries, pollution
fisheries, prevention fisheries, prevention recreation, prevention
recreation, and recreation, and commerce. and
commerce. abatement commerce. abatement New RES abatement
New RES plans and No new RES. plans and (including plans and
may benefit other controls other pumped other
fisheries, should avoid controls storage) may, controls
recreation, adverse should avoid benefit should avoid
commerce. effects. adverse fisheries, adverse
effects. recreation, effects.
commerce.

Geol
ogy

2.

Minimize loss of]

use of high

1 oob

1 ob

1 ob

1 ob

1 ob

1 ob

1 ob

1 ob

1 ob

1 ob

1 ob

1 ob

Project footprints will remove soils from use, with RES HPPs and solar having largest footprint. Other lossasaidacder cotrolled.
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SESA SCENARIO 1 SCENARK2 SCENARI3
o |Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
8— Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
= proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectg 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
£ scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
L resource 15 RES, 4 thermal new thermal 10 RES, 74
development 175 ROR) ROR)
X
quality arable Some All: Some Some residual loss of Some residual loss of bedrock geology and soil compagq Some residual All: Some Some residual loss of
soils and residual loss; residual loss; bedrod geology and soil during construction. Sitingonstrains and mitigation loss of residual loss bedrock geology and doi
impacts of soil of bedrock | of bedrock compactipn dur_ipg measureshould minirr_lielossofhighvalue soils. (Note: | bedrock of bedrock compactipn dur_ir\g
nutrient geology and | geology and; construction. Siting No new RES under this Scenario). geology and geology and construction. Siting
N soil soil constrains and mitigation soil soil constrains and mitigation
depletion® compaction | compaction | measures should miniré compaction  compaction measures should minime
during during loss of highvalue soils during during loss of high value soils
construction.; construction construction. construction
Siting . Siting Siting . Siting
constrains | constrains constrains constrains
and and and mitigation and
mitigation mitigation measures mitigation
measures | measures should measures
should should minimizeloss  should
minimize minimize of highvalue  minimize
lossof high {lossof high soils loss of high
value soils | value soils. value soils.
RES: loss of RES: loss of
access to access to
soils soils
inundated by inundated by
reservoir reservoir
25 Minimize 1 L ort 1 1 1 Eort 1 1 1 bort 1 1
S € o adverse effects
(2] g E to land and Projects typically avoid, but reservoirs and access roads may affect such areas and exaetubateonditions
o infrastructure

Mitigation measures can control erosion during construction
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SESA SCENARIO 1 SCENARI2 SCENARIG
o |Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
8— Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
= proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectg 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
g scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
L resource 15 RES, 4 thermal new thermal 10 RES, 74
175 ROR) '
development ROR)
X
from erosion Siting Mitigation | Siting Siting Siting Mitigation Siting Siting Siting Mitigation | Siting Siting
and from constrains | through constrains | constrants constrains | through siting,; constrains | constrains | constraint through constrains | constrains
landslides in will avoid siting, land | will avoid will avoid will avoid land grading, | will avoid will avoid will avoid siting, land | will avoid will avoid
high slope placing grading, & | placing placing placing & monitoring | placing placing placing grading, & | placing placing
s fadlities in | monitoring | fadlities in | facilities in faclities in  { will minimize | fadlities in | fadilities in | facilities in monitoring | fadlities in | fadilities in
areas: debris flow/ | will debris flow/ | debris flow/ | debris flow/ irisks in lower | debris flow/ | debris flow/ |debris flow/ i will minimize} debris flow/ | debris flow/
mudflow/ minimize mudflow/ mudflow/ mudflow/ risk areas. mudflow/ mudflow/ mudflow/ risks in mudflow/ mudflow/
landslide risks in landslide landslide landslide landslide landslide landslide lower-risk landslide landslide
areas. lower-risk | areas. areas. areas. areas. areas. areas. areas. areas. areas.
Mitigations | areas. Mitigations | Mitigations Mitigations Mitigations | Mitigations | Mitigations Mitigations | Mitigations
will limit will limit will limit will limit will limit will limit will limit will limit will limit
potential in potential in | potential in potential in potential in | potential in | potential in potentialin | potential in
lower-risk lower-risk lower-risk lower-risk lower-risk lower-risk lower-risk lower-risk lower-risk
areas. areas. areas. areas. aress. areas. areas. areas. areas.
O o ¢Minimizethe 1 ob 1t ob | 1 orb 1 orb 1 ob 1 ob 1 ob 1 ob 1 ob 1 ob | 2 orb 1 ob
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SESA SCENARIO 1 SCENARK2 SCENARI3
o |Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
8— Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
= proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectd 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
g scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
L resource 15 RES, 4 thermal new thermal 10 RES, 74
development 175 ROR) ROR)
X
risk of potential | Pollution prevention and | Pollution Pollution Pollution prevention and Pollution Pollution Pollution prevention and Pollution Pollution
mobilizationof | control measures and prevention | prevention control measures and waste prevention |prevention |control measures and waste prevention | prevention
anthropogenic Wagte managem_ent shoul¢ and controli and control manage_me_nt should avoid {and controliand control managgme_nt should avoid {and controli and control
contaminants avoidcontamination. measures | measures ad | contamination. measures i measures | contamination. measures | measures
. and waste waste and wastegand waste and wastg and wasts
during managemeni management managemeni managemen managemen; managemen
constructiori? t should; should t should: t should t should; should
prevent prevent prevent prevent prevent prevent
contaminati i contamination contaminati i contaminati contaminati | contaminatio
on, although on, although on. on, although n.
application application application
of cleaning of cleaning of cleaning
chemicals chemicals chemicals
during during during
operation operation operation
could cause could cause could causé
some some some
contaminati contaminati contaminati
on. on. on.
- @ L 1 b b b L | b b b L t b b b
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SESA SCENARIO 1 SCENARI2 SCENARIG
o |Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
8— Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
= proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectg 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
£ scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
L resource 15 RES, 4 thermal new thermal 10 RES, 74
development 175 ROR) ROR)
X
Minimizethe Wind turbines would have greatest potential for landscape effects, others would be mospsitéfic and controllable
risk of potential | primary Large Primary Primary Primary Large projects Primary Primary Primary Large Primary Primary
effects on mitigation projects and | mitigation mitigation will | mitigation  { will intrude oni mitigation mitigation mitigation for | projects and | mitigation mitigation
landscape for tall RES HPPs | will be siting | be siting for tall viewsheds (ng will be siting | will be siting | tall turbines is{ RES HPPs | will be siting | will be siting
character and |turbinesis iwillintrude |constraint |constraints turbines is i new RES, constraint | constraints | siting to avoid; will intrude | constraint | constraints
visual amenity | siting to on and and siting to however). and and populated on and and
of the Georgian avoid viewsheds. | landscaping | landscaping. |avoid dting landscaping i landscaping.| areas and viewsheds. | landscaping | landscaping.
landscape? populated | Sting on Some residual populated | constraints on Some protected Sting on Some
pe” . . o . ) . . A
areas and | constraints | perimeter. | effects areas and | and mitigdion | perimeter. | residual areas. constraints | perimeter. | residual
protected and Lowlying possible. protected measures Lowlying effects Otherwise, and Lowlying effects
areas. mitigation panelswill Impacts areas. should reduce; panels will | possible. potentially mitigation panels will i possible.
Otherwise, {measures |notbe slightly higher | Otherwise, | significant not be Impacts significant measures | not be Impacts
potentially i should visible at than Scenario | potentially | effects on visible at slightly changesto | should visible at similar to
significant | reduce distance 2, lower han |significant |landscape & | distance lower than |viewshedsn |reduce distance scenarios 1
changes to isignificant | unless at Scenario 3. changes to | visually unless at Senario 1, |some areas. | significant | unless at and 2
viewsheds in; effects on | higher viewsheds in; aesthetic higher lower than | Some persong effects on | highe
some areas. | landscape &} elevation some areas.| areas elevation Senario 3. | value the sigh{ landscae & | elevation
Some visually than Some Lower impacts than of turbines. | visually than
persons aesthetic viewpoints. persons than scenarios viewpoints. More impact | aesthetic viewpoints.
value the areas Less impact value the 1land 3. Higher than Senario | areas More impact
sight of Some than sight of impact than 1, about same Some than
turbines. persons scenarios 2 turbines. scenariol, asScenario 2. | persons scenarios 1
Less impact | value and 3. More impact lower than value and 2.
than waterscape than Senario 3 waterscape
scenarios 2 | view. More scenarios 1, view. More
and 3 impacts than: similar to impacts than:
Scenario 2. Senario 3. Senario 2,
less than
Senario 1
- ®© 1 ob 1 ob 1 ob 1 ob 1 ob 1 ob 1 ob t ob t ob 1 ob 1 ob 1 ob
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SESA SCENARIO 1 SCENARI2 SCENARIG
o Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
8— Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
= proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectg 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
£ scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
L resource 15 RES, 4 thermal new thermal 10 RES, 74
development 175 ROR) ROR)
X
Minimize Location, size of footprint, and workforce woudd the most important factors in thgotential effects on habitat and speciesazincern Wind (birds and bats) and hydro (aquati
adverse impacts species and habitat) and solar (terrestrial habitat) would have greatest datéat effects.
to wildlife, Construction: siting constraints needed to avoid impacts on species and habitats of conservation datecksite and worker controls needed to limit impacts in all areas,
protected especially near sensitive/ protected areas.
sPe_C'es’ gnd Siting Mitigation | Siting Siting Sting Mitigation Siting Siting Siting Mitigation | Siting Siting
their habitats? | constraints | cannot avoid; constrains | constrains constraints | cannot avoid ; constrains |constrains | constraints | cannot avoid; const@ints | constrains
necessary to; all effects on; and and mitigation | necessary toi all effecs on {and and necessary to | all effects on; and and
limit impacts | aquatic mitigation measures can| limit impacts aquatic mitigation mitigation limit impacts | aquatic mitigation mitigation
on migratoryi habitats and | measures | minimize on migratory{ habitats and | measures {measures |on migratory | habitats and{ measures | measures
birds and species. Fisti (lighting impacts b birds and species. Fish i (lighting can minimiz¢ birds and species. Fisti (lighting can minimize
bats, some | ladders, controls, wildlife and | bats, some | ladders, controls, impactsb | bats, some | ladders, controls, impacts b
residual minimum worker habitats. residual minimum worker wildlife and | residual minimum worker wildlife and
impact flows (ROR); controls) can; Minor loss of |impact flows, and controls)can | habitats. impact flows (ROR), controls) can; habitats.
possible for | stocking of { minimize terrestrial possible for | other minimize Minor loss of| possible for | stocking of | minimize Minor loss of
residents. | native fish i{impactsb | habitatis residents. | mitigations impacts b | terrestrial residents. native fish |impacts b | terrestrial
Monitoring | (RES), and | wildlife and | unavoidable. | Monitoring {can minimize | wildlife and | habitat is Monitoring (RES), and | wildlife and | habitat is
andadaptive other habitats. and adaptivel impadsto habitats. unavoidable.| and adaptive | other habitats. unavoidable.
managemen; mitigations | Some loss o managemen; aquatic Some loss 0 management | mitigations | Some loss o
t can reducei can terrestrial t can reduce species. terrestrial canreduce |can terrestrial
impacts. minimize habitat impacts. Offsets habitat impacts. minimize habitat is
Offsets impadsto | unavoidable. Offsets needed for unavoidable. Offsets impadsto | unavoidable.
needed for {aquatic Offsets needed for |impacts on Offsets needed for aquatic Offsets
impacts on | species. needed for impacts on | protected needed for impacts on species. needed for
protected Offsets impacts on protected species. impacts on protected Offsets impacts on
species. needed for | protected species. protected species. needed for | protected
impacts on | species. species. impacts on | species.
protected protected
species. species.
S quvmdad'erse 1 ob 1t oob | 1 orb 1 ob 1 ob 1 ob 1 ob t ob t ob 1 ob | 2 orb 1 ob
9 % g impadsto

Favorable wind conditions often on migration pathways, hydros may be in or near (remote) protected or other saresitive
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SESA SCENARIO 1 SCENARI2 SCENARIG
o |Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
8— Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
= proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectd 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
g scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
L resource 1]?7';'?—?804; thermal new thermal 10 RES, 74
development ) ROR)
X
designated Construction: siting constraints can avoid protected and sensitive areas. Worksite and worker controls needed to linstimglbateas.
natural | siting Siting Sting oonstraints and Siting Siting Siting constraints and Siting Siting Siting constraints and
conservabn Stes | constraints | constraints | mitigation measures should | constraints | constraints mitigation measures shoul( constraints constraints i mitigation measures shoul
(e.g.,Natural can avoid {may avoid |avoid impact on protected |canavoid | may avoid avoidimpact on protected | can avoid may avoid | avoid impact on protected
parks, reserves, | protected protected and sensitive areas. protected protected and{ and sensitive areas. protected and| protected and sensitive areas.
Ramsar sites, and sensitivg and sensitive and sensitive sensitive sensitive and sensitive
IBAS)? areas. areas. areas. areas. areas. areas.
’ Migratory Offsetting is Migratory Offsetting is Migratory Offsetting is
routes are | needed if routes are | needed if routes are needed if
typically in {areas canno typically in | areas cannot typically in areas canno
highwind be avoided highwind be avoided or highwind be avoided
areas-- or there are areas, so there are areas, so or there are
monitoring | residual monitoring | residual monitoring residual
throughout | impacts. from impacts. from impacts.
project life preconstruct preconstructio;
and adaptive ion through n through
managemen operations operations
tare and adaptive and adaptive
necessary to managemen management
limit tare are necessary
impacts. 3. necessary to to limit
limit impacts.
impacts.
Oo 1 orb | * orb | 1 orb 1 orb 1 orb 1 orb L orb | 1 orb 1 orb L orb | * orb | * orb
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SESA SCENARIO 1 SCENARI2 SCENARIG
o |Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
8— Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
= proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectg 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
£ scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
L resource 15 RES, 4 thermal new thermal 10 RES, 74
development 175 ROR) ROR)
X
Avoid or Careful siting of projects can avoid or minimize Careful siting of projects can avoid or minimize Careful siting of projects can avoid or minimize
minimize displacement. If impacts cannot be avoided, careful displacement. If impacts cannot be avoided, careful displacement. If impacts cannot be avoided, careful
involuntary planning is needed to offsetipacts. Impacts most likely | planning is needed to offset impacts. Impacts most likel| planningis needed to offset impacts. Impacts most likely|
economic for RES HPPs and solar, which occupy the largest area for solar, vhich occupies the largest area (no new RES | for RES HPPs and solar, whictupy the largest areas.
and/or physical under this scenario).
displacement?
Minimize L or+ {1 or+ | +orb Lo+ | t or+ | 1 or+ +2NJi T or+| T or+ |t or+ | +2NJ; ! or+
impadsto
imgortant areas Limited ROR can Limited Limited Limited ROR can Limited Limited Limited ROR can Limited Limited
for huntin impacts. adversely {impacts impacts impacts. adversely impacts. impacts. impacts. adversely {impacts. impacts.
fishi g,_ Possibly affect Possibly affect fishing. Possibly affect
1shing, tour_'sm' improved fishing, RES improved No new RES, improved ece | fishing, RES
and recredion? | ecotourism | can improve ecotourism | but tourism can improve
potential. fishing, potential. management potential. fishing,
tourism, and of existing RE tourism, and
recreation. could improve recreation.
fishing,
tourism, and
recreation.
O o ¢ L oob {2 o+ 1 ob 1 orb 1 ob 1 or+ {2 orb 1 orb 1 orb 1 oo+ i1 orb | 1 orb
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SESA SCENARIO 1 SCENARI2 SCENARIG
o |Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
8— Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
= proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectg 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
£ scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
L resource 15 RES, 4 thermal new thermal 10 RES, 74
175 ROR)
development ROR)
X
Minimize Construction: noise and other impactacluding from worker influxgan generally be avoided or reduced to acceptable levels.
impadsto Siting away | Limited Mitigation | Limited Siting away | Limited Mitigation | Limited Siting away | Limited Mitigation | Limited
humanhealth & | from impacts. can reduce |impacts. Siting from impacts Siting; can reduce impacts. from impacts. can reduce |impacts.
welfarefrom residences & Siting tlines | lighting t-lines away | residences & t-lines away | lighting Siting tlines | residences & | Siting tlines | lighting Siting tlines
noise,vibrations,| workplaces | away from {impacts. from workplaces | from impacts. away from |workplaces {away from |impacts. away from
odor, lighting, or | can avoid iresidences & Siting tlines | residences & | can avoid | residences & | Siting tlines ! residences & can avoid residences & Siting tlines | residences &
sanitation? noise & workplaces {away fran | workplaces |noise & workplaces |away from {workplaces |noise & other | workplaces |{away from | workplaces
’ other can avoid | residences & can avoid EMH other can avoid EMI residences & can avoid impacts and {can avoid |residences & can avoid
impacts and | EMF effects { workplaces | effects impacts and ; effects workplaces | EMF effects | EMF effects | EMF effects | workplaces | EMF effects
EMF effects can avoid EMF effects can avoid (from t-lines) can avoid
(from t-lines) EMF effects from t-lines) EMF effects EMF effects
Have potential + - + + + + + + + + + +
to contribute
toward direct or | Increased local employment opportunities, especially during construction but also operation. CSR programs can increkidle fowhlemployability. Improve electricity supply c:
indirect generate economic growth and higher standards of living, redeli@nce on imports.
employment&
higherliving
standards?
g  |Minimize bobb b bb b bobb b bb b |boabb b bb b
.= o adverse effects
8 % upon existing Location and size of footprint would determine potential effects. Solar and RES HPPs would require larger areas. Trdinesisaioaffect land use but siting can prevent o
reduce effects.
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sites, registered
heritage sites
etc)

SESA SCENARIO 1 SCENARK2 SCENARI3
o Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
8— Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
= proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectd 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
g scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7
L resource 1]?7';'?—?804; thermal new thermal 10 RES, 74
development ) ROR)
X
land uses such |Limited ROR can Land Small areas | Limited ROR can Land Small areas | Limitedeffect { ROR can Land Small areas
as agriculture, effect since | reduce flows; removed removed from| effect since : reduce flows | removed removed since reduce flows; removed removed
viniculture and nonresidenti ; for from productive nonresidenti; for irrigation | from from nonresidential; for from from
al uses can | irrigation, productive | use al uses can | (No new productive | productive |uses can irrigation, productive | productive
forestry? . " . . " ! "
continue RES can use, siting continue reservoirs) use, siting | use continue RES can use, siting i use
excet at improve can avoid or except at can avoid or except at improve can avoid or
turbines and | irrigation limit effects turbines and limit effects turbines and | irrigation limit effects
roads potential. roads roads potential.
Reservoirs Reservoirs
remove land remove land
from from
productive productive
use. use.
Minimize + - + +orb + + + +orb + + + +orb
adverse effects
on important Limited potential for adverse impacts except during construction; mitigations can reduce impact on roads and buildingsicHsnedts from improved electricity supply and gri
material assets | can lead to improvement in community and national assets and infrastructure.
and
infrastructure?
S 1 1 1
Avoid impacts td 1 1, L oob L oob L oob L ob it ob L oob L oob it ob
cultural and
% archaeologically| Siting constraints would allow avoidance or reduction of effects on known areas and sites. Size of footprint wouldeditiectliaf effects, with RES and solar using the most ar
S important areas | See Landscape and Biodiversity for effects on viewsheds from UNESCO and other sites
'g and World
= Cultural
< Heritage Sites
g (e.g.,UNESCO
8 World Heritage
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E&S topic

SESA SCENARIO 1 SCENARK2 SCENARI3

Objective: (Max generation capacity 8,735MW) (Max generation capacity ¥0,158VIW) (Max generation capacity =11246MW)
Does the Wind Hydro Solar Thermal Wind Hydro Solar Thermal Wind Hydro Solar Thermal
proposed TBD projecty  82-190 | TBD projecty 5-3 thermal | TBD projectg 81-123 (7 REY TBD projecty 5-3 thermal | TBD projects| 80-85 | TBD projects 5-3 thermal
scenario and projects (7 plants,0 new 74-116 RORQ plants,0 projects (7

resource 1]?7';'?—?804; thermal new thermal 10 RES, 74

development ) ROR)

X

Mc;nimize , 1 o?0oril or?0r i1 o?0ril oRorb| ! or?or it o2orbil or?oril or?or |1 o?orbil or?oril or?oril or?or
adverse effects

on intangible or b b b b b b b b b
unreglstere_d Hydro in remote mountains would be most likely to affect intangible cultural heritage, mitigations could reduce or awdgl bffégatons could reduce or avoid effects from oth
cultural heritage| projects and areas.
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As noted in Sectiof, 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
(Scenaridl through Scenarie8) on a national basiét is anticipatedthat the information in tle SESA
report and the underlying modelingill helpMOESD in choosing the mix of energy sources in future,
and tofocus the scopef studiesand mitigation at the individal project levellt can also help MEPA

in defining required mitigations when reviewing ESIAs and issuing environmental péfowtsver,

the potential impactsand mitigation measures that are ultimately assigned &pacificproject will
dependon the particular design antbcation, and on construction and operational methods.

Individual energy projectsegardless of financing source, will neecctimsider the following

1 Siting considerations (site planning)cluding information irChapter 8and sitespecific ESIAs
and cumulative assessments

1 Environmental and social requirements outlined in Chaptdy

1 Availability of baseline data and additional monitoring requjrasl summarized iGhapter 7
and developed for individual ESl&sd cumulative assessamts

1 Required mitigationas outlined irChapter 9and tailored for individual projects in ESIAs

This chapter provides higkvel guidance and describes the overall approsetommended to be
taken by a project proponentBesides Georgia legatquirements, vapbus lenders will have
environmental and social requirements that must be met as well. Representative standards for various
institutionswere identifiedin Table27.

112 {A (G AR/YI5E A RS NI GFEPAAR (A I GA2Y

Siting considerations for each energy resource development under the proposed scenarios are
outlined inSection8.4. In order to provide a highlevel 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 scenariosTable79 detailsa few of theprimary considerationand mitigationsfor each energy
resource during constructigroperation, and decommissioning

As was discussed in ChapBethere will also be sitspecific issues that need to be considered in siting

and thorough planning of greenfield projects and major expansions of existingigacilihese 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 consideratis, 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?)

Availaility 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:

Proximityto 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 arst wf highvalue 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 landspe importance, etc.

While these considerations will necessarily be the subject of prajeetific ESIAS, at least preliminary
information must also be available for initial siting decisions, including duringepsability and
feasibility studies.
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Table79. PrimaryEnvironmental and Social Mitigation Measures During Construction, Operatama, Decommissioning

Energy CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE
Resource E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s)
All Increased soil Topsoil salvage argtorage | Contamination of | Materials management| Lard disturbance | ¢ Same as

erosion and Erosion control plan soils/water from plan, spill prevention | to allow construction
degradation as a prepared and implemented | spills, fuels, etc. and countermeasures | demolition and ¢ Consult with
result of stripping to include measures to plan removal of communities if
and grading of minimize exposure of soils infrastructure buildings or
working area for and surface water runoff other
facilities and ancillary Restoration program to infrastructure
infrastructure include regrading, topsoil can be used
cover, and vegetation on all (consider liability
land not used and not issues)
covered with impermeable
surface
Compliance with Resolution
N424 31 December, 2013 ol
0KS awSY20dlI f 3
and recultivation of the
fertile ground),
Community health, Local hires as much as Same as - Local Same as Same as construction
safety, and welfare: possible construction procurement | congruction
¢ Noise, dust, Training to upgrade local (longer period, - Project (typically over
traffic, nuisance skills usually lower medical and shorter period,
¢ Overload of Code of Conduct numbers of other care fewer workers)
community enforcement workers) - Same as
services Noise, dust, traffic, control construction
¢ Community plans and monitoring
disruption due Enhancements téocal
to worker influx/ services
behavior Design and implementation
of benefitsharing programs
for projectaffected
communities
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Energy CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE
Resource E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s)
Biodiversity (loss of | ¢  Minimize footprint during Worker floraand Code of conduct to Disturbance to ¢ Minimize
habitat and/or of design and construction fauna collection, prohibit hunting and fauna, destruction footprint of
flora and fauna) ¢ Biodiversity surveys prior to| disturbance plant collection on site | of fauna activities
construction to establish ¢ Restore with
baseline native species
¢ Schedule construction to when complete

avoid breeding or other
sensitive seasons for fauna
species of concern

¢ Micro-siting of facilities to
avoid protected flora and
habitats of concern

¢ Monitoring to confirm
predicted level of impacts

¢ Tree plantingand other
efforts for habitat
restoration

¢ Adaptive management to
modify control measures as

needed
OHS risks for worker{ ¢ Undertake OHS risk Same as Same as construction | Same as Same as constructior
assessment of the worksite | construction construction

and update it as required

¢ Cause construction
contractors to develop OHS
management plans and
ensure their consistent
implementaion

¢ Undertake regular training o]
workers on OHSncluding
daily toolbox talks

¢ Keep adequate number of
qualified OHS specialists at
worksite

¢ Provide relevant personal
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Georgia Energy Development

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
Develop and apply effective
system ofencouraging /
discouraging good poor
OHS discipline among
workers

wind
power
plants

Planning to protect
large birds and bats
(preparing for
operational planning)

Preconstruction bird/bat
surveys during breeding,
wintering, and migration
seasons

Turbine sitingto minimize
risks tobreeding birds,
migrants and protected
flora

Schedule timing of
construction to avoid
breeding season as needed
to protect species of amern
Developnent of detailed
operations plans

Death or injury of
large birds and bats
from collisions with
turbines or
transmission lines

¢ Monitoring surveys,

¢ Adaptive

¢ Consideration of

including carcass
surveys, for at least
first fewyears to
confirm previous
monitoring and
plans longer as
needed

management as
needed to modify
operating scheme to
minimize risk during
sensitive time
periods (e.g., certain
times of day during
migration seasons of
local breeding
season)

impacts of multiple
projects on
migrdaing 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 CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE
Resource E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s)
Visual impact of Avoid siting of wind
turbine towers turbines in visually

upon the landscape| sensitive landscapes
(such as protected
areas) and use natural
andartificial screening
where possible; such
as treelines and
natural gullies; for
ancillary infrastructure
where possible. Bury
inter-turbine
transmission lines

Complete or (more | ¢ Minimize landtake

likely) partial loss of by careful design
land or landuse for of roads and lines,
existing owners/ reduce foundation
users size

¢ Turbine siting to
avoid residences

¢ Allow farmers and
others to use land
not occupied by
turbines and roads

¢ Livelihood
restoration
procedures to
ensure no
reduction in living
standard,
replacement of
land where
possible
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Energy CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE
Resource E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s)
Hydropo | Water pollution from | ¢ Materialsmanagement plan | Interruption of fish | ¢  Multiyearsurveys | Same as Same as construction
wer work in or near and spill prevention to passage to identify fish and | construction
projects | streams (sediment, restrict use of materials neal aquatic resources

erosion, spills and water and require cleanup ¢ Fishladder or

leaks, concrete ¢ Staging construction to other means of
works) during lessen impacts during allowing upstream
construction migration seasons and downstream

interruption of fish
migration, change of
aquatic habitat C

movement of key
species
Consideration of
impacts of multiple
projects on rivers

Reduction in flows
between intake and
powerhouse (ROR)

Minimum flows
based on
fish/habitat and
human needs
rather than
standard
percentage
Seasonal flow rates
rather than
constant
Consideration of
impacts of multiple
projects on
streamflow

Change from river
to lake habitat (RES
HPP)

Fish stocking with
native speciefn
reservoirs
Habitat
enhancements as
needed

Sediment flushing
disrupts

Sediment flushing
only during high
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Energy CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE
Resource E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s)
downstream flow periods
habitat ¢ Monitor to ensure

no accumulation in
dewatered river
reach

¢ Consideration of
impacts of multiple
projects on

sediment
movement
Solar PV | Loss of habitat due | ¢ Minimizer footprint Reduced terrestrial | ¢ Maintain shade Same as Restore original
plants to disturbance in ¢ Preconstruction biodiversity | habitat and tolerant vegetation | construction habitat
large footprint surveys to identify species | biodiversity under panels
and_habnats of concern_ Complete and ¢ Create lowshrub
¢ Avoidance 9f forest habitats extensive loss of or grass habitats
where possible land or landuse for under panels,
existing owners/ creasefauna
users passages through

security fencing

¢ Where feasible,
allow cultivation of
shadetolerant
crops under panels

Visual impact of ¢ Avoid siting of
solar photovoltaic solar photovoltaic
development upon development in
the landscape visually sensitive

landscapes (such
as protected areas
¢ Use screening and
landscaping where
possible
¢ Consult with land
managers to verify
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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

Use lowintensity
lighting

Minimize outward
facing lightinguse
inward-facing
wherever possible
Consult with
communities to
verify limited
effects

Impacts on water
due to erosion, spills

Soil protection mitigations

Excess water use
for panel cleaning

Use only abundant
resources, no
additives

Consider
mechanicapanel
cleaning

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

Combustion
control

Emissions control
Emissions and
ambient air
monitoring

Longterm
management of
combustion ash

¢ Design (bottom)

ash management

as permanent
facility
¢ Dewatering

before closure of

unit

¢ Groundwater
and stability
monitoring at
ash unit
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Energy CONSTRUCTION STAGE OPERATION STAGE DECOMISSIONING STAGE
Resource E&S aspect Mitigation measure(s) E&S aspect Mitigation measure (s) E&S aspect Mitigation measure (s)

Use of water for ¢ Limit withdrawals
pollution control, in dry season
cooling ¢ Alternative cooling

scheme

¢ Water treatment
before discharge
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The primary objective of the SESAsto undertake a highevel review of the key environmental and
socioeconomic aspectd three energy scenarios arttie types of projects that comprise the scenarios
in order to inform future planning for energy development in Geargreother objective waso lay a
path for future projectlevelenvironmental and sociappraisals (e.gESIAs for individual projects or
cumulative impact assessments (§l#or resource development schemdsy variousprojects and
schemes that are expected to be developé&iarough2040.

It is anticipated that the outcomes of the SESA will help to focus the scope and provide relevant
guidance for subsequemnvironmental and sociakviews of renewabléand possiblyconventiona)
although none are contemplated in the scenarieslergy projects within Georgia. A subsequent
projectlevel E&S reviewn an EIA/ESIéonducted by any prospective project proponent/developer
will be able to use the information in the SESA report to idemtifgt adaptmitigation strategies in

their project-specific environmental and socigbpraisals

Theend users of this SE&re expectectould include any or all ahe following parties:

1 MOESD as well aschl and/or regional authorities who are engagedhational andregional
planning and policy efforts associated with energy development initiatives/programs or
projects

1 MEPAand MOHfor use in reviewing & assessments to verifyathprojects are located in
acceptable areas and have identified and mitigation potential impacts

1 Potential developers akenewable energy generation projeasd their consultantas well as
potential investors (e.g.private developers, investors, local or international financial
organizations, including foreign banks and investment fyinds

1 Academic or nogovernmentalorgani F A2y & ¢K2 |NB Ay@g2f @SR
development

1 Anyother party who has an interest ienergy development and/or ienvironmental and
social impact assessment for energy projects, includimgpal residents, civil society
consultants, and others.

The major outcomes, findings and recommendations of this SESA study are summarized below.
12.2{ dzY Y| NB 92yFS NBE9®{ !'{ OSYy | NRA 2 &

In consultation with the World BankMOESDdeveloped four scenarios for Georgia energy
development for the period of 2022040. Theifst of thefour scenarios (Scenarib) was based oa
scenarioinitially considered in 2017, which includesistingplantsand plantsthat are understood to
be planned fordevelopment accounting for the Georgi@omania interconnection project but with
generation modeling reconfigured to meet projected seasonal and annual paksneet hourly
demand given reasonable assumptions regarding future demawd additional scenarios were then
developed that differ in terms of the type, capagiand costs, bdt capital and operating, of new
plantsthat would come online during the planning peripdith emphasis on having a mixefergy
types that can meet hourly demand through 208&enario 2 eliminated certain type of hydropower
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projects (new reservoitype hydropower facilities and new hydropower facilities on rivers not already
affected by previous projects) anthcluded currently plannedsmall and mediumsized ROR
hydropower projects as well as new wiaddsolar projectgboth planned and hypotheticadind some
imports in place of thedoste hydropower Scenario 3returned the major planned reservoir
hydropower projects added a new pumpedtorage hydropower projectliminated all new small
hydropower projectsand added morevind andsolar capacityS@nario 4 is based on the NECP and
relies relatively more on thermal generation than the other scenarios.

1232 & C2NBIFNRY ASOQXKBSYSFUGlI GA2Z2Y

As noted, ti is envisioned that the information in this SESA report and developed during the SESA
process will hip to focus the scopef assessmentand required mitigation at the individual project
level. However, the effects and mitigation measures that are ultimately assignespec#icproject

will be dependent on its particular design and the specifids@iavironmental conditions.

Figure57 shows the overall relationship betweerprogrammatic (strategic) level of appraisald a
project (site) level environmental and social risk assessment process; and satisfying the requirements
of Georgia legislation and, if necessary, internatistahdards ot.enders or others.

STRATEGIC ENVIRONMENTAL AND SOCIAL ASSESSMENT (SESA)

High-level Asseszsment to identify key E&S issues/risks and focus scope and required
mitigation and offsetting

ADDRESS PROJECT-LEVEL DEMONSTRATE COMPLIANCE
ASPECTS AND RISKS Tt
e e e v  Complete Environmental and

Social Impact Assessment [(ES1A)
to meet Georglan and IFC/ER/WEB
regquirements and standards

¥  Develop comprehensive

¥  Mational and international
requirements to the proposed
Project, incuding E&S

e Environmental and Social

v Analysis of sensitive E&S receptors

7 i o II» Hisrogame el Mnlk g e
:x::t:;ﬂi:d =Hing mitigation/offsetting measures

i and best management practices
Data availability (BMPS)

¥ Surveys and monitoring (available Bl e
infarmation)

Engagement Plan (SEF) for the
Project and conduct meaningful
stakeholder engagement and

¥ Evaluation of likely E&S effects and
risks and mitigation/offsetting

measures

L public consultations
Conziceration, of pacsibie v Develop Non-Technical Summary
alternatives

(MTS) for ESIA disclosure and
stakeholder/public consultations

Figure57. RelationshipBetweenSrategic and Projeci_evelEnvironmental and Socighppraisal
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Table80 presented belowepeatsTable76 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 ansiocial resources to mosAs noted above, the fact that many projects in

the future are purely hypothetical at this point, the ranking cannot be considered definiiiughe
subjective ranking does suggest that Scenario 1 would provide the least imp#ue @nvironment

and people of Georgia while providing the most benéfable81 then summarizes key advantages

and disadvantages of each power souiioe|uding in relation to the others.

Table80. RelativeEffects of Generation Resourcead Scenarios

Receptor topics Scen_arlo By generation resource By scenario
ranking
Air quality 1,2,34 | - Allrenewables would - Nearzero emissions under Scenar
reduce/eliminateemissions 1 by 2024, under Scenario 2 by
- Gasfired thermal would 2025, and under Scenario 3 by
reduce current emissions 2031
- Scenario 4 is the only scenario thg
results in emissions in all modeled
years
- Allscenario¥ SSG DS2 NB
commitments, with Scenario 1
most effective
Surface and 42,3,1 | - Hydropower would affect | - Scenario Xeliesmost on
groundwater hydrologic regime in hydropower, thus would have mos
currently unaffected waters| adverse effect. Removal of
- Thermal and solar would reservoir HPPs i&enario 2 and
use water, but in relatively small HPPs ifenario 3 would
small amounts each reduce adverse impacts.
- Solar and especiglwind - Scenario 4 has the lowest level of
would reduce overall hydropower
impacts
Landscape and 41,2,3 | - Wind would have largest - Scenario 1 would have the most
biodiversity adverse impact on landscapg  new plants, thus would have most
followed by solar, reservoir adverse impacts from construction
hydropower,RORhydro, and followed byScenario 2 and then
thermal Senario 3
- Wind could have adverse - Scenarios 2and 3 have maximum
impact on biodiversity (birds)]  wind, thus largest potential impact
but could be largely avoided on landscape and on birds & bats
- Hydro wouldhave major - Scenario 1 has maximum hydro,
adverse impact on aquatic thus thelargest impacbn aquatic
biodiversity, could be only habitat & biodiversity
partly avoided - Scenario 3 has maximum solar,
- Solar and thermal would hav{  thus the largest impact on
lower impacts terrestrial habitat,Scenarics 4 and
- Reservoir hydro and solar 1 would have the least
would use the most land
(assuming most land at wind
farms would remain in
current use), thus converting
the most habitat, thermal
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Receptor topics ?;ﬁlr(]iigo By generation resource By scenario
and RORhydro would use the
least
- Overall, thermal would have
the least impact
Community and 1,234 | - Construction and operational - Scenario 1 is the lowest cost
socieconomics impacts on communities scenario in all years, and Scenarid
adverse and positivie would is the highest cost.
be roughly similar for all - All scenarios meet hourly demand
project types through 2040
- More people displaced (more
land required) for large hydrg
and solar, less for small
hydro, thermal, and wind
- Hydro and thermal result in
least increase in endser
cost of electricity, with solar
and wind somewhat higher
- Balanced mix of renewables
would provide maximum
energy security, thermal
would reduce sectity
Cultural heritage 1,243 - Areas of concern can be - Scenarios 1 and 4 have less wind
easily avoided therefore less impact
- Relatively limited impacts - Scenarios 3 (closely followed by
from all resources, witimost Scenario 2) has most wdn
viewshed aesthetic impacts therefore most impact
from wind (due to tall - Scenarios 4 and 2 have least impeé
turbines), and thermal (tall from reservoir hydro, Scenarios 1
stacks), solar (size), reservoi and 3 have more
hydro (dams, reservoirs) - Scenario 4 has most thermal,
therefore most impact
Notes:
- Ranking lists scenarios from least adverse impact to most impact overall (or nieastgositive).
- Scenarios are ranked based on qualitative evaluation that relies primarily on generation mix i
2040.

Table81. Environmental andsocial Advantages and Disadvantagd€Energy Sources

Energy .
Resource Advantages Disadvantages
Hydropower - Abundant renewable energy resource | - Dams and weirs interrupt fish migration
across much of Georgia and affect the quality of aquatic habitat
- Continued sale-up would contribute to in river channels. This affecégjuatic
FdzNI KSNJ AYyONBLF asS 1} biodiversityin all cases
security by reducing the reliance on - Electricity generation bRORplants is
electricity and natural gas imports subject to the availability of water,
- No GHG emissionscaleup would which varies seasonally and from year
O2y iNROGdziS (2 | OKJ year. Wateris lowest in winter, the time
commitments under NDC to reduce GH  of highest electricity demand
emissions by 15 percent below théB | - RORplants that divert water to a
powerhouse at some distance from the
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Energy .
Resource Advantages Disadvantages
Scenario for the year 203@nd expand dam reduces the flow in the river
seasonaklectricity exports between the dam and the powerhouse.
Large HPPs with reservoirs dagip This can have an effect on aquatic and
meet peak electricity dmand during riparian biodiversity and on the
winter periods in a cosgffective availability of water for other purposes,
manner and reduce the need for such & irrigation
electricity imports and gafired thermal Reservoitype HPPs convert rivers to
generation lakes that may flood large areas,
Large HPPs with reservqican help to removing them from forest or other
expand the wind and solar R¥épacity productive use
by allowing flexibility in the The conversion of land to reservoirs ca|
management of te power system to result in economic or physical
overcome the intermittent nature of displacement (that is, livelihoods may 4
generation from wind and solar PV affected, and people may have to be
Reservoirs can be managed to reduce relocated) and also affect biodiversity
downstream floods from annual or less Less potential for displacement with
frequent floods RORprojects
Pumpedstorage HPP can increase Dam failure can cause catastrophic
reliability of the network and allow flooding
scaleup of intermittent wind and solar HPPs are often in mountainous terrain
PV capacity risk from geohazards such as landslide
HPPs havionguseful lives (between 50 HPPs, espéally large HPPs, are often ir
and 60 years) rural areasrequiring newtransmission
Similar operating (maintenance and linesthat can extend for long distances
staff) costs to other technologies and have major impacts
Multiple HPPs in a river basin can causg
cumulative effects on aquatic
biodiversity
Small hydropower has higher capital
costs than large hydropowgrer 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| - Energy geeration is subject to the
Georgia availability and constancy of wind, whig
Scaleup would contribute to further can vary from hour to hour, day to day,
increaseoD S2 NHA Q& Sy § seasonally, and from year to year. Thus
reducing the reliance on electricity and alternative energy sources are necessg
gas imports to cover periods of high demand when
Scaleup would contribute to wind is not availabldor gereration
F OKAS@SYSyG 2F DS4- Largeland areas needed may cause
NDC to reduce GHG emissions by 15 economic displacement
percent% below the Businesas Usual Rotating blades generate noise that ca
Scenario for the yea2030 be heard for short distances and can
Scaleup would contribute to expansion present a hazard to aviation and
of electricity exports interfere with electronics in some caseg
Wind farms can cover hundreds of Turbines and blades also present a
hectares, but infrastructure occupies hazardto bats and large birdsncluding
only relatively small amounts of the tot§  during migration
area. Infrastructure can generally be Large wind farms are often in rural
located so as to avoid physical areas, so transmission lines can exteng
displacement of esidents for long distancesincreasing the impact
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photovoltaic

Energy .
Advantages Disadvantages
Resource 9 g

Overall costs are competitive with othel - Wind turbine blades are hard to recycle
technologies at the end of the lives (2@5 year$
Wind farms can be 'repowered' once Higherfixed (maintenance) cost
turbines reach the end of their lives, compared to other technologies
being replaced by more efficient
turbines and therefore boosting capacit
or requiring less land than before

Solar Renewable energy resource in parts of| - Large areas required can cause

Georgia

Scaleup would contribute to further
AYyONBlIFrasS 2F DS2NB)
reducing the reliance on electricity and
gas imports

Scéae-up would contribute to

I OKAS@SYSyil 2F DSH4
to reduce GHG emissions by 15 percer
below the BAU Scenario for the year
2030

Scaleup would contribute to expansion
of electricity exports

Projects may occupy large areas but cg
generally bdocated so as to avoid
physical displacement of people
Lowest operating costs and competitive
capital costs

economic displacement
Large solar projects are typically in rurg
areas, so transmission lines can exteng
for longdistance

Energy generation is possible only in
daytime. Thus, there must be alternativ|
energy sources (or storage technologie
to cover periods of high demand at nigk
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 clea
panels

Although cost of electricity from solar
energy has become competitive, it may
not be an affordable source of firm
energy to supply pdademand
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. Technologieg
that use reciprocal internal combustion
engines (primarily gas but also includin
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 otker technologies
Combined cycle gas turbines have

competitive levelized (lifeycle) costs

Not a renewable resource

Fuel must be purchased and imported
since Georgia has limited resources of
gas and other fuels, making it vulnerab
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 othetechnologies
Ash requires permanemhanagement
(minimal for gas, more for oil/diesel)
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Although an Environmental and Social Management System is not required Betirgia BG it is

Strategic Environmental and Social Assessment
Georgia Energy Development

2y 3
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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 projectQ kfe cycle, from design tliugh decommissioning. The ESMS is necessarily dynaithic,
periodically adjusnentsas project activities change, along with their associated risks and impacts.

A formal ESMS is strongly recommended for all endegglopers and afprojects as a way torsure
that appropriatemeasuresare implementedo 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 procedduesg operations,
environmental and social plans and procedures should be components of the overall operating plan
and integrated into daily operations, not considered amth At the comstruction and possibly
decommissioning stages, one or more contractors may be primarily responsible for implementing the
measures called for in the plaramd contractor performance must lmerseen by the developer, who
retains ultimate responsibility fomplementation 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 responsibiligould remain with the developer.

Table82listsmanyof the management plans and programs that are typically needed to manage the
risks and impacts of energy fadét These plans should inda projectspecific adaptations of the
mitigation measures described in Chaptea®d prescribed by good international industry practice

6Sod3Idry GKS 22NIR

planswill not beneeded, 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 requintstibat are separate

from normal activities. Each plan or procedure should ideniifer alia the issue being addressed,

the actions that must be taken (under various circumstances), the party responsible for
implementation, how implementation will banonitored, 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 plangould berequired for every project, but most of the issues
arise at most prjects especially for the construction phase plaasd so must be addressed in the

project@ ESMS.

Table82. TypicalEnvironmental and Social Managemeand/or Monitoring Plans

FylQa

9 y @A NI nfaviySoyfrindt ¢ages, bliShe t G KX |

Plan orProcedure/lssue C(gpth;J(;:rt(iac))n 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 orProcedure/lssue ig?SBZ:‘Jocrt(iac)m Operation
Emergency prevention and response P P
Footprint management P
Labor (human resources) management P P
Landclearing 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
]:I(')err\:;itdrizlutr)iirc])g(i)\;eerrsailg/or:)anagement (including birds and b P P (wind)
Training (induction, joband taskspecific, etc.) P P
Traffic and transport management P P
Water management plan (quantity and quality) P P

Beyond the more routine projeetpecific mitigation measures identified in Sectts, that apply to
each of the specific energy sourcesnumber of other refinements are recommended

7 Hydropowerg Af f o06S 'y AYLRNIOIYG LINL 2F DS2NHALl QA
resources that are available. However, some refinements of mitigation measures should be made
for future hydropower projects.

There needs to be more-tepth understandingaind analysis of the seasonal life
cycles ofpotentially affectedfish 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 fixedgrdaege), the actual
needs of the species and habitats of concern should be taken into account, which
may allow for increased flows in some periods aswuld evenallow 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 someffsetting or compensatory measure should be requjrednce
environmental flow rates are estéibhed, 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 th&issnmental
flow was basedData 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 expedsd downstream
communities

In all basinsvith 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 shorterm variations in shorterm reservoir levels; this
implies providing other means to account for diurnal demand.

New small and medium hydropower projects should tarefully assessed
unaffected or relatively unaffected rivers, including small tributdrgeans. Much
more @re needs to be taken in assessing potential impactghedr smaler HPPs,
more than would typically be taken foelatively smallprojectsof other kinds
This is becauseven small hydropower projects can have outsized impacts, with
the effectsreachingfar downstream and upstream rather than being confined to
the project footprint and nearby areas. Past studies of several river basins have
shown the recessity ofmore comprehensive studies of both smaller and larger
river basins needatbe conducted, especially when multiple projects are planned.
If donein accordance with international standards and Environmental Impact
assessmenstudies at the multproject and river basin levels can supplement
project-specific studies and reduce tleest 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 biodisi¢éy and also is
presents significant geohazards and risks from seismidityely seasonal
monitoring of the aquatic ecosysteshouldbe conductedin accordance with
international standards and the rule defined by Environmentadpact
Assessmenbefore awy of these projects are approved for construction. This
determines if impacts can be mitigated to an acceptable degapel also allow
integrated implementation of mitigation measures as needed

Several rivers support or have supported anadromous fishatiagr from the
Black Sea. It is recommended that no dams be constructed on these rivers
downstream of existing dams that already block upstream migration.

1 Wind. Georgia also has abundant wind resources, and wind power should also be an important
part of thS Fdzi dzNBE Sy SNH& LINPINI YD | 26SOSNE DS2NHAL
important migration routes for birds and bats. Thus,

Multi-season and mulgiear monitoring of birds and bats should be undertaken
for all wind projects, with even longer peds needed when projects are along or
near migration flywaysand when in or near Important Bird Aras or Special
Protection Areasf such locations cannot be entirely avoidéar 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 aoder
design adaptive management measures.

Results of multseasonal preonstructionand construction monitoring should

inform decisions regarding monitoring and operating rules during migration

periods and other key times of the ye&uch programs shouldustinue for at

fSFaAad GKS FANRG FSg¢ @SIENBR 2F 2LISNIGA2Yy:ET |y
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 tislirds and bats

In general, projects should not be located in aralang theBlack Seand possibly

along other majomigration pathways in order to avoid impacts on migratory

birds, in particdl NJ Ay | YR Yy SI NJ ( &8 otrer.identifiayakeasd 2 ( Gt Sy SO
where large mmbers of migrating birds are concentrated into confimedites.

Projects in close proximity to migration pathways should continue to monitor for

years during operation, with aghtive management measures taken to reduce any

impacts that are observed.

1 Transmission linesThe initial planning of transmission line corridors should inchiddiversity
and social experts who can enlighten the process and avoid the need for futurgeshi 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 IfBiege the potential
environmental and social energy projecand 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.

1252WwSO2YYSYRINOARSY R FTeAYI 9YDBANRYYSYGlft I yR

Beyond an ESMS by developers, it would be beneficial for MOESD (and/or MEPA autbibeties)
to develop tools for evaluating both individual projects and groups of projects, in partitgse in
areas with environmental or social constrairitds noted thatin the past soméransmission lines and
other projects have been constructed umsuitablelocations including protected areas.

A Glshased system that included detailéegal andgood practiceconstraints could be valuable for
developers and regulators in identifying areas and specific locations where prajesmiédd be
excluded or be subject to additional general and specific mitigation measures, and where additional
informationwill be required to verify mitigations can be develop and implemented. The GIS databases
developed for the various maps in the SESA coulefieed andadapted to link locations to specific
constraints and requirementsand to allow queriesto determine whether specificlocations are
exclusion zones or if there were specific requirements thtauld 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 ptsj#tat are in exclusion zones should be reviewed

to determine if additional requirements are needed to protect valued resources.
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The scenarios considered in the SEf#%e constructed to provide variable mixes of generation
technologes but notnecessarilyactual proposals for development. As noted in Chapteand
throughout the SES#je scenarios are based in part thre current pipeline of proposed projects and
partly onnew projects to be constructed based on the principles ofegetion planningThe analyses
suggests that all scenarios would rely on abundant hydropower, wind, and solar resources to various
degree.Considering the results of the analyses, 8eenario kmerges as the preferred taking into
account the factors thatwere analyzed In addition, there are some other conclusions and
recommendationghat arise from the analyses in the SESA:

7 DS2NHAI Qa4 SySNHe aeaidSy gAatt ySOSaalNrRfte KI @S
commitments (GHGs, etc.), and local/mettél 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 resourcesTherefore, Georgia should take advantage of all the energy sources that
are available witbut overrelying on any particular resource and relyfossil fuel generation
only as needed toneetdemand when renewable resources are not available.

1 Scenario 1 includsprojects that are existing or known to be at an advanced stage of planning.
It hassomewhatless wind and solar than Scenarios 2 anih 3nost years (but surpasses
Scenario 2 solar by 2048hd more hydropower including many reservoand RORorojects
It appears to offer more benefits to Georgia as well as fewer impacts.

1 Scenario 2 islso heavily reliant on hydropower, but steadily increases reliance on other
renewables (solar and wind) by 2040. This Scenario atdadesseveralargereservoir HPPs
that are invariousstages of planning (Khudoni, Nenskra, NamakvhaBijminating them
would remove a certain amount of flexibility thaill be needed to meet demanuh future,
and thisflexibility would have to be provided Wgssil fuel generation or import&iven the
investments to date and the flexibility that reservoirs providés itonsideredheither prudent
nor practicalto abandon alkthree of these projectslf any ofthese projects mayndeed be
removed from future development, there should be morediepth analysis ahe advantages
and disadvantages, considering not onlywieonmental and social issuasthe local levebut
also energy security and economilfsainy or allare to move forward, on the other hand, there
should be more irdepth cumulative impact assessments that consider other current and
planned developmenten the specific watersheds and basins.

1 Scenario 3 includethe Enguri pumpeestorage project, whichcould provide additional
flexibility in overcoming the variable nature of wind and splalthough at substantial
environmental costThe scenario also inadesthe large reservoir HPPs that were excluded
from Scenario 2andeliminates new smalind mediumHPPs, even those that are in planning
stage. The exclusion of all new dleeHPPsnay not be realistic, butontinuedoverreliance
on suchsmall hydropowerprojects wouldadverselyt F¥F SO0 Yl yeé 2F DS2NHAI Q
streams For that reason, reliance on small hydropower should be redi®eehario 3 hathe
highestpercentage contribution of solar generati@md ahigher percentageontribution of
wind than Scenarie 1 and 4. Itis the highest in total generation among all scengniaisich
would provide more flexibility and reduce the dependeneyhgdropower generation.

1 Scenario 4 has a relatively high reliance on thermal generataomparedto 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,
althoughnot enough so to make it a more attractive seeio for planning purposes.

292



* Strategic Environmental and Social Assessment
SESA Georgia Energy Development

1 While Scenario 1 may beighly reliant on hydropower, Scenarios 2 and 3 may similarly
overemphasize solar and wind by 2040, when the numbers of projects under both scenarios
begin toapproach the theoretical maxiaa The degreeso which Scenarios 2 and 3 rely on
wind and solar in 204fhay beexcessive considerilge amount of land that would be needed
and the increase in the cost of electricity that would resdibwever, he generationcapacities
of these renewable sourceshoud be increased over Scenario 1that 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 incremsesduser costs.

1 A number of hydropower and iwd projects are located in or near areas with significant
biodiversity values andre protected by law these includenational parks, other natural
protected areas, Important Bird Areas, and Special Protection Areas. It is recommended that
projects that that have not yet reached construction stdigesubjected tdurther review to
determine if there are feasible alternatives, arficd to select alternative locationBrojects
in legally protected areas should be prohibited, and projects in other areas with important
conservation or cultural values should be evaluated wvétiditional studies to refine the
evaluation of potential impcts 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

1 Installing of hydropower generation facilities on rivers may have imgpdios 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 commities 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 preproject status.

1 There is lkeady extensive hydropower development in Georgia, and this will continue under
any likely scenario. For some rivers, there have baenutative impact assessments, but
these were completed before the new 2018Ewas adopted. In addition, mamwers wil
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.

1 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 R2Sa y20 | dasSaa GKS LRIESYGAlIf AYLN

as contemplated in the GeorgidE Rather, it assesses impacts of scenarios that were developed to
be consistent with a series ehergyrelated policy and strategy documents thaate been adopted
by Georgia in reent years and so is considered to meet the requirements of the EAC fara S
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The datasets used in the GWA 3.0 were chosen from the best available global datasets for each

requiredcategory. 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.
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recent years. These impressive datasets make the GWA feasible. For the purpose of the GWA, the
topography description can be split into two parts:

1 the description of the surface elevation; referred to here as orograpkyn the WAsP
terminology.

9 the description of the surface land use or class.

A3 h NRB3INI LIKE

The GWA 3.0 combined the NASA Shuttle Radar Topography Mission (SRTM) elevation data with the
digital elevation model fronViewfinder Panorama¥/oidfilled SRTM dataas used between 60°N

and 60°S, with a few exceptions where thedvfilling 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 indimeegnsion of the

raster. This was chosen after investigating many of the void regions and finding that they tended to
run eastwest.

Both DEM datasets were provided as 1°1Byiles 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
Geospaial Data Abstraction Library tool gdalwarp. The 150m resolution was selected as it corresponds
to the effective resolution of the SRTM data

A4 [FYyR 1 aS (G2 w2dzaKySaa [Sy3adk
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Initiative Land Cover (GCC) 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 afid Rike GlobCover, ESA CClwas 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 BSCCLC 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 tersa@ond (300 m) resolution and was provided

in the WGS 1984 coordinate system (EPSG: 4326). The data wastenoghe GWA tiles using
nearestneighbor interpolation, while retaining a spatial resolution of 300m.
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While ESA CCLC is a full global raster, one of the classification types-gate This data type was
found mostly in areas north of 60°. To v4illl these regions the 0.5 km MOB&sed Global Land
Cover Climatology was used. This dataset is based on 10 years of dat2@2005nd had 17 land
cover classes. These classes were mapped to the GlobCover classes and then used to {ilaeny no
points.

Once the data was rprojected and the nalata 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 redumughness lengths for many land use
categories.

The GWA uses a downscaling process. We begin with-daede wind climate data and end with
microscale wind climate data. The largeale wind climate datare provided by atmospheric re
analysis data, IrGWA version 3, the ERA5 dataset from the European Centre for Mdgliunge
Weather Forecasts is used for the simulation period 2R087. The data are located on a grid with a
spacing of approximately 30 km. &3edataare used to force the WRF mesoscaleds! 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 wictimates 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 WASsP 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.

A5 DSYSNItATIGAZ2Y

The concept ba 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, whesesoate
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-amalysis data.

The desdptions of the topography and the land surface in the mesoscale model are, in nature, very
distinct. The topographinduced speeup in reality and in the microscale model are thus quite
different from that in the mesoscale model. Furthermore, the coarsesoscale 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 mesassalks. Otherwise,
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atlas method developed at DTU Wind Energy.

The wind atlas method is based on the generalization of the wind climates that are derved fr
mesoscale modeling. This generalization pamsicessing method has been used extensively in a
number of wind resource assessment studies, particularly within the KANWAP method. The

method was used for the first time with WRF model simulations inviied Atlas for South Africa

project, which was developed by DTU Wind Energy.

A6 /It OdA [IORZYWRATI (S

In this section, the effects of higlesolution 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
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To run the modeling over the very large ar@asystem of software and servers called the GWA
Frogfoot was developed. This method is very similar to what is used in the WAsSP software. For
example, the flow modeling for orography, roughness and roughness change is the same in the WAsP
software. Howeverthe 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 datee input as raster maps rather tinavector maps.

A7 h NB I NJ LIKE

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 &Hhmllmaximum speedp is at
the top of the hill, the magnitude of the speeg and the height above surface of the maximum
speedup is related to the geometry of the hill. WAsP uses thari®del to calculate the orographic
speedup. The flow model uses agdtiresolution, zooming, polar grid, centered on the calculation
node.

A8 w2dzZaKySaa

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 heighgatss with increasing
surface roughness. It is very common to have a heterogeneous surface, and this complicates the
vertical wind profile. Internal boundary layers develapd 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 danehwlistance 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 changen @pwind may still have an influence on

wind speed.

The WASsP rougtess change model can account for these internal boundary layer effects due to
inhomogeneous surface roughness.
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The calculation system used for the GWA is called Frogfoot. It has been developed in asseitiation

the software development companyorld in a BoxThe motivation for the development of Frogfoot

is to allow higkresolution WAsHike calculations of predicted wind climates to be maner large

areas, using a large number of generalized wind climates. This need came because of numerical wind

atlases being carried out on a nationwigeale generated generalized wind climates on a grid with a
spacing of, typically,-Bm.

As stated beforethe Frogfoot system employs the same flow modeling as WAsP. Unlike the present
WASsP, the terrain description can be input using raster maps, rather than vector maps. This is
convenient for the GWA calculation because, typically, the global topograptatabre in raster
formats. Unlike the present WASP, the starting point for describing the{secgke wind forcing is any
number of geographically distributed generalized wind climates, whereas WASP can only use one at a
time.*°

40 https://globalwindatlas.info/about/method
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This map is printed using the Global Wind Atlas online application website (v.3.0) owned by the Technical University of Denmark. For more information and terms of use, please visit hitps //globalwindatias. info

Source: GWA atttps://globalwindatlas.info
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Source: GSA dtttps://globalsolaratlas.info
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Module Characteristics at Reference Conditions
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Nominalefficiency (%) 20.55
Maximum power (V9 335.2
Maximum power voltage @4 57.3
Maximum power current (4 5.8
Open circuit voltage @ 67.9
Short circuit current (49 6.2
Physical Characteristics

Material Mono-c-Si
Module area () 1.63
Number of cells 96
Inverter

Maximum AC power (W 3850
Maximum DC power (¥ 3964
Power consumption during operation g4/ 17.9
Power consumption at night (W) 1.155
Nominal AC voltage fg 240
Maximum DC voltage 09 480
Minimum MMPTDC voltage () 100
Nominal DC voltage 69 400
Maximum MMPT DC voltagedy 480
AC Sizing

Number of inverters 1
DC to AC ratio 1.22
Sizing Summary

Nameplate DC capacity (0§ 4.693
Total AC capacity (kM 3.850
Total inverter D@apacity (kWq 3.964
Total number of modules 14
Total number of strings 2
Total module area (R) 22.8
Tracking and Orientation

System Fixed
Tilt ) 20
Azimuth (°) 180
Ground coverage ratio 0.3
Electrical Sizing Information

Maximum DC voltag@/oqd 480
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Minimum MMPT voltage @4 100
Maximum MMPT voltage 09 480
Losses
DC losses (%)

AC losses (%) 1
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