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2 PROJECT DESCRIPTION  

The following sections elaborate on the facilities, activities and resources planned for the 

Project’s construction and operational phases. This description is based on the best available 

information at the time of this assessment and serves to aid the identification of the Project’s 

E&S aspects and potential impacts. 

2.1 Key Project Information 

Table 2-1 Key Project Information 

PROJECT TITLE Samarkand II Solar PV and BESS Project 

PROJECT DEVELOPER ACWA Power 

PROJECT COMPANY ACWA Power Sazagan Solar 2 LLC 

OFF TAKER JSC National Electric Grid of Uzbekistan 

EPC CONTRACTOR Larsen and Tourbo (L&T)  

O&M COMPANY NOMAC 

ENVIRONMENTAL 

CONSULTANT 

5 Capitals Environmental and Management Consulting (5 Capitals) 

PO Box 119899, Dubai, UAE 

Tel: +971 (0) 4 343 5955, Fax: +971 (0) 4 343 9366 

www.5capitals.com 

POINT OF CONTACT Ken Wade (Director), Ken.wade@5capitals.com 

2.2 Project Location  

The project consists of four main components which include one PV power plant, one BESS 

facility, two sub-stations and three transmission lines, which will be located within the regions 

of Samarkand, Syrdarya, Jizzakh, Tashkent and Bukhara.  

The 500 MW PV power plant will be located in Nurobod District, about 80 km from Samarkand 

City, and the 500/220kV Nurobod Sub-Station will be sited in Pastdargom District, about 18 km 

from the city. The 500 MW PV power plant will be linked to Nurobod Sub-Station by a 220 kV 

70-kilometre OTL. 

The BESS and the 1.1-km underground cable connecting the facility to the adjacent sub-

station will be established in Karakul District, approximately 50 km from Bukhara City. The 

relative locations of the planned project facilities are illustrated in Figure 2-1to Figure 2-5 below. 
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Figure 2-1 Planned PV power plant 
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Figure 2-2 Planned sub-station 
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Figure 2-3 Planned 70-km OTL connecting the 500 MW PV plant and Nurobod sub-

statio 
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Figure 2-4 All planned project facilities in Samarkand Region 

 

 

Figure 2-5 Planned BESS in Bukhara Region 

 

Indicative GPS coordinates for the non-linear project facilities are provided in the table below. 

Table 2-2 coordinates for the project site boundaries 

LATITUDE LONGITUDE 

500 MW PV power plant site 

65.92256902 39.429192 

65.97054867 39.44231101 

65.97144495 39.42437636 

65.95266158 39.41892587 

65.95825235 39.40959672 

65.94276584 39.40046985 

Karakul BESS site 

63.86678779 39.51636452 

63.87151443 39.52032504 

63.87423742 39.51847344 

63.875184 39.51561925 

63.8719822 39.5129059 
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2.3 Land Acquisition 

The Project Developer entered into a PPA with the Ministry of Energy (represented by NEGU 

JSC) of Uzbekistan in March 2023. On 4th July 2023, a presidential decree was issued to 

mandate the project plan and its implementation.  

Amongst other provisions, the presidential decree sets the legal basis for the expropriation of 

land within specific sites earmarked for the development of the planned project facilities. The 

land expropriation process in Uzbekistan mainly begins with the withdrawal of earmarked land 

into state reserves, on the basis of Land Allotment Orders (LAOs) from district- and regional 

khokimiyats with direct, existing ownership of the land. Subsequently, land returned to state 

reserves is reclassified and reallocated to new landholders, on the basis of Land Lease 

Agreements (LLAs). The LAO for the Project was issued on 20 July 2023, however, no access 

restrictions and eviction have been enforced to date, and LLAs have not been established for 

the PV power plants and BESS sites. Further, the detailed design of the planned OTLs is 

underway, and the footprint of the OTL towers has not been established (i.e., both area and 

location for pylon types along each OTL). 

At present, the majority of the project sites fall within land tracts zoned for agricultural land-

use. The Project’s land acquisition process will involve the reallocation of the land for industrial 

use. The best available estimates for the Project’s itemized land-take is summarized in the table 

below. The land areas indicated include both permanent footprints and temporary footprints 

in the Project’s operational and construction phases respectively.  

Table 2-3 Land take for planned project facilities 

SN PROJECT SITE AREA (HA) 

TEMPORARY 

(CONSTRUCTION 

FOOTPRINT) 

PERMANENT 

(O&M FOOTPRINT) 

1.  500 MW PV power plant 994 994 

2.  Karakul BESS  32.4 32.4 

3.  Karakul BESS underground cable 0.34 0.00 

4.  Karakul BESS access road 0.6 0.6 

LATITUDE LONGITUDE 

Nurobod sub-station site 

66.74046363 39.57744046 

66.75310882 39.57987352 

66.75424104 39.57554102 

66.74160068 39.57315096 
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SN PROJECT SITE AREA (HA) 

TEMPORARY 

(CONSTRUCTION 

FOOTPRINT) 

PERMANENT 

(O&M FOOTPRINT) 

5.  Nurobod sub-station 54.5 54.5 

6.  70-km (220 kV) OTL 376.8 3.6 

7.  350-km (500 kV) OTL  2,058.6 29.7  

Total 3,517.24  1,114.80  

 

2.4 Existing Land-Use  

The following sections describe the general land-use within the project sites, with a further 

outline of current land ownership subject to expropriation. Further information on existing land 

use and tenure within the project footprint is provided in Section 14 of this Report and the 

project RAP. 

2.4.1! 500 MW PV Power Plant 

The 500 MW PV power plant site lies within a rural area located in Nurobod District, which lies 

about 33 kilometres south-west of the Nurobod district centre, and 81 kilometres south-west of 

Samarkand City.  

The site is located within a pastural area and number of herding structures, such as livestock 

pens and sheds, were identified within the site. No residential assets were recorded within the 

site. 

Land-use in the surrounding vicinity includes small-scale crop farming, and two residential 

communities. 

Figure 2-6 Steppe landscape within the 500 MW PV plant site (left); Livestock shelter 

within the site (right) 
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2.4.2! Nurobod Sub-Station 

The Nurobod sub-station site is located within a rural area in Pastdargom District, which is 

located about 8 kilometres south of the town of Juma (district centre), 37 kilometres east of 

the Nurobod district centre, and 13 kilometres south-west of Samarkand City.  

The site comprises idle fallow land, with limited seasonal grazing activity. No built assets were 

found within the site. Land-use in the vicinity of the site relatively varied, with herding, livestock 

farms, crop farms and quarry sites located within a one-kilometre radius.  

  

Figure 2-7 Herders found nearby the Nurabad sub-station site (left); Arid, steppe 

landscape within the site (right) 

 

2.4.3! 70-km OTL 

The 70-km OTL route cuts across a rural, agricultural landscape in Nurobod District. Land-use in 

and around the OTL corridor largely includes crop farming. No residential property was 

identified along the impact corridor. 
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Figure 2-11 Overview of potential E&S impact receptors within the AoI of the 500 MW 

PV power plant 

 

Table 2-4 below provides a list of the E&S receptors provisionally identified within the general 

preliminary AoI of the 500 MW PV power plant, with respective summary descriptions.  

Table 2-4 Overview of potential E&S impact receptors within one kilometre of the 500 

MW PV power plant site 

RECEPTOR TYPE 
PROXIMITY TO 

PROJECT SITES 
DESCRIPTION 

Chorvador residential 

community 

90 m Residential community located around the 500 

MW power plant, with the closest dwelling 

situated about 90 metres south of the power 

plant site boundary. 

Olga residential 

community 

2.7 km Residential community located north-east of the 

500 MW power plant, with the closest dwelling 

situated about 2.7 km away. 
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Figure 2-12 Overview of potential E&S impact receptors within the AoI of the Nurobod 

sub-station 

 

Table 2-5 below provides a list of the E&S receptors provisionally identified within the general 

preliminary AoI of the Nurobod sub-station, with respective summary descriptions.  

Table 2-5 Overview of potential E&S impact receptors within one kilometre of the 

Nurobod sub-station site 

RECEPTOR TYPE 
PROXIMITY TO 

PROJECT SITES 
DESCRIPTION 

Crop farm buildings/ 

structures 

570 m  Crop farm sheds and houses located west of the 

site. 

Livestock farms 165  Chicken farm located east of the site. 

Quarry 790 m  Sand mining sites located west of the site. 

River 3.8 km Sazagansai River located west of the site. 
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¥! E&S impacts associated with the main facilities constituting the Project (i.e., PV power 

plant and BESS). The Project’s main facilities are described in Section 2.6 of this 

document, whereas pertinent impacts and impact-specific areas of influence for 

potentially affected VECs are presented in in Section 6 to Section 18 of this Report. 

¥! E&S impacts associated with the ancillary facilities constituting the Project (i.e., laydown 

areas, contractor offices, temporary and permanent sanitation facilities etc.). The 

Project’s ancillary facilities are described in Section 2.6 of this document, whereas 

pertinent impacts and impact-specific areas of influence for potentially affected VECs 

are presented in in Section 6 to Section 18 of this Report. 

¥! Cumulative impacts resulting from the Project’s incremental contribution to collective 

impacts co-generated by other developments in and around the Project’s areas of 

influence, as discussed in Section 18 of this Report. 

4.3 Project Alternatives 

Several technological and locational alternatives have been taken into consideration in the 

course of the project’s conceptual planning, feasibility studies and detailed design. The 

following sub-sections provide an overview of the alternatives considered, with a focus on 

economic viability, and environmental and socioeconomic criteria that constitute the basis of 

the project ESIA. 

4.3.1! Technological considerations 

The project design is based on the selection of the best technological options determining 

various parameters of solar power yield, transmission efficiency and the longevity of various 

electronic components.  

The optimization strategies used in the design of the power PV power plant include the 

following: 

¥! Selection of a site with minimal shading from topographic features and structures (e.g., 

nearby buildings, trees, mountains and OTLs). 

¥! Selection of a site with sufficient space to minimize inter-row shading between solar 

strings throughout the daytime. 

¥! Selection of high-quality modules with bifacial capability, enhanced efficiency, robust 

architecture, low temperature sensitivity, and a low degradation rate.  

¥! Single-axis solar tracking to maximize the capture of solar radiation along the east-west 

(azimuth) motion of the sun and adjusting the tilt angle to maximize capture of solar 

radiation along the north-south (zenith) motion of the sun. 

¥! Robust and galvanized tracker models have been selected for resistance to strong 

winds and corrosion. 

¥! Minimization of cable runs, optimization of cable dimensions, as well as selection of 

efficient transformers and inverters to minimize power losses.  
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Table 4-2 Project alternatives for the PV plant and sub-station sites 

OTL ROUTE OPTION BIODIVERSITY  HEALTH, SAFETY AND ENVIRONMENT LAND ACCESS AND LIVELIHOODS 

Alternative 1: 

Original layout 

 

 

The original PV plant site was 

situated within a disturbed 

ecological landscape 

dominated by crop farming and 

livestock farms.  

The original PV plant site partly 

overlapped with a hazardous 

(engineered) waste disposal 

facility. The site was also 

located 250-400 metres to the 

nearest residential (rural) 

communities of Sazagan and 

Tavakbulak.  

The PV plant site location 

coincided with a planned 

housing project, a gas 

pipeline and an existing OTL. 

It also encompassed multiple 

privately held agricultural 

land parcels.  

 

 

 

 

 

Alternative 2: 

Avoidance of utility assets and housing 

project site 

Due to the scarcity of 

undeveloped and low-value 

(non-arable) land in a location 

with sufficient solar insolation, PV 

plant configuration was split, to 

site the displaced PV power 

plant sections on a suitable 

location 70-km away.  

The location of the 500 MW site 

covers a portion of non-critical 

The new location of the 

displaced PV power plant 

section is located on arid 

fallow land and steppe, 

without any major drainage 

features. However the site is 

closer to two residential (rural) 

communities situated about 

100 metres East and South of 

the site. 

The new location of the PV 

power plant portion will result 

in the displacement of three 

formal, pastoral landholders, 

and 21 herders with 

customary land rights. No 

physical displacement will 

occur as a result of project 

land-take, however a project 

LRP will be developed and 
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Table 4-3 Project alternatives for the 70-km OTL 

OTL ROUTE OPTION BIODIVERSITY  HEALTH, SAFETY AND ENVIRONMENT LAND ACCESS AND LIVELIHOODS 

Alternative 1: 

Original layout 

 

The biodiversity value of 

habitats along the 70-km 

corridor is quite low, as most of 

the landscape comprises 

cropland interspersed with 

patches of dry grassland, 

which are used as grazing 

areas. 

No significant health, safety 

and environmental risks are 

anticipated in regard to 

affected communities, as most 

of the residential areas are 

located over 1km away from 

the OTL route. The exception is 

Elbek and Chortut settlements, 

which are located within 250 m 

of the route. 

 

No large rivers intersect the OTL 

route with the exception of a 

River Sazagansai tributary. 

 

 

The total number of land users 

along the original OTL route (as 

established by the preliminary 

LRP census) was 74 PAPs.  

Economic displacement was 

triggered by temporary and 

permanent land-take plan for 

construction of the OTL and the 

establishment of OTL towers 

(and tree clearance). Physical 

displacement was not 

triggered along the OTL 

footprint. 

Alternative 2:  The biodiversity value is of the 

habitats along the deviation 

from the mine area is low, and 

affected habitats can be 

classified as dry grassland and 

cereal crop farms. The 

deviation shifted towards a 

modified habitat (cropland) 

from a natural dry grassland 

biotope. 

 

The distance to nearest 

community did not change 

significantly following the 

deviation, as the OTL section 

was moved from Urtabuz 

community, towards Jom 

community, and an equivalent 

setback was re-established 

from residential zones (over 3 

km). 

Following the deviation to 

avoid the Uranium mine/ 

prospecting area, the LRP 

census for the new OTL 

footprint determined the total 

number of affected land users 

(PAPs) to be 80, as seven 

additional PAPs were subject 

to economic displacement by 

the new route and OTL 

footprint.  
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Figure 4-4 Changes in the 350-km OTL design and route (zoomed in) 

 

A summary of the findings from desk reviews and site visits completed as part of E&S surveys 

along the alternative OTL routes is provided in the matrix below 

 

.
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Table 4-4 Project alternatives for the 350-km OTL 

OTL ROUTE ALTERNATIVE – 

AXES OF SITE 

COMPARISONS 

MAP OF ALTERNATIVE ROUTES RELATIVE E&S RISKS 

 

No.1  

 

Alternative 1 – Site 4 

Alternative 2 – Site 15 

Alternative 3 – Site 6 

 

 

 

As confirmed during field reconnaissance, Option 1 

crosses the edge of the flat, rainfed wheat fields which 

offer suitable habitat (feeding grounds) for avifauna 

and bustard species such as the Great bustard and 

Little bustard in particular. Option 1 is also fairly close to 

the residential community of Karakchi, which lies 600 m 

West of the OTL path. 

 

Along the same section (East-West axis), Option 2 

traverses an elevated landscape in the foothills of the 

Turkmenistan range towering East of the corridor.  This 

biotope is potentially suitable for raptor species, which 

have been shown to breed in this area (i.e., with nests 

identified in the breeding season of 2024). This OTL path 

is also closest the Zaamin National Park and wider 

Dzhum-Dzhum Important Bird Area (IBA) located further 

East.  

 

Option 3 results from an Easterly 1.1 km shift further out 

of the winter bird habitats, and strategic alignment of 

the OTL route with the existing, operational OTL under 

NEGU, to minimize fragmentation and increase visibility 

of the OTL superstructures.  

 

Option 3 is therefore ecologically favourable, as it has 

a lesser intrusion into the wintering habitat, which 

means vulnerable avian species inhabiting the 

wintering habitats are less likely to collide with the OTL. 

The route is also aligned with the existing OTL to 
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Table 4-5 Photographic log of locations surveyed along the alternative 350-km OTL routes 

E&S CRITERIA 

 

OTL ROUTE – ALTERNATIVE 1 OTL ROUTE – ALTERNATIVE 2 OTL ROUTE – ALTERNATIVE 3 

Biodiversity Axis no. 1 – Site 4 

 
Site 4 is located within the Minimum 

Convex Polygon (confirmed biotope) of 

the Great bustard, with an expanse of 

relatively isolated rainfed wheat fields 

that is suitable for resident and wintering 

birds, including the Great bustard and 

Little bustard.  

 

Axis no. 1 – Site 15 

 
Site 15 is situated alongside grassy foothils 

(East of the area) and Sangzor River. The 

area is potentially suitable for avifauna, 

and the baseline survey identified two 

raptor nests 500 metres West of the site. 

 

Axis no. 1 – Site 6 

 
Site 6 includes wheat fields, which host 

species such as the Desert Wheatear, 

Masked wagtail, as well as wintering 

birds such as the Little bustard. The 

area is also potentially suitable for the 

Central Asian tortoise. The OTL route 

section in this area partially aligns 

(contiguously) with an existing OTL 

operated by NEGU 

 

Axis no. 2 – Site 3 Axis no. 2 – Site 14 Axis no. 2 – Site 7 
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4.4.1! Identification and evaluation of sensitive receptors 

Sensitive receptors are defined as:  

¥! Elements of the environment that are of value to the functioning of natural systems (i.e. 

areas or elements of ecological, landscape or heritage value, species, habitats and 

ecosystems, soil, air and water bodies or land-use patterns);  

¥! Human receptors, such as stakeholders (i.e. users of dwellings, places of recreation, 

places of employment, community facilities or household relocation) and human 

systems (e.g. employment market, population disease susceptibility and disease 

communicability, exposure to toxicity of chemicals).   

Table 4-6 Environmental value of receptor or resources 

VALUE 

(SENSITIVITY) 
DESCRIPTION OF VALUE 

Very High 

High importance and rarity on an international scale and limited or no potential 

for substitution. 

The receptor has already reached its carrying capacity, so any further impact is 

likely to lead to an excessive damage to the system that it supports. 

Locations or communities that are highly vulnerable to the environmental 

impact under consideration or critical for society (e.g. indigenous peoples, 

hospitals, schools). 

High 

High importance and rarity on a national scale, and limited potential for 

substitution. 

The receptor is close to reaching its carrying capacity, so a further impact may 

lead to a significant damage to the system that it supports. 

Locations or communities that are particularly vulnerable to the environmental 

impact under consideration (e.g. residential areas, vulnerable/marginalized 

groups). 

Medium 

High or medium importance and rarity on a regional scale, limited potential for 

substitution. 

The receptor is already significantly impacted, but it is not close to reaching its 

carrying capacity. Further impacts will get increase the stress of the underlying 

system, but evidence does not suggest that it is about to reach a critical point. 

Locations or groups that are relatively vulnerable to the environmental impact 

under consideration (e.g. commercial areas). 

Low (or 

Lower) 

Low or medium importance and rarity on a local scale. 

The receptor is not significantly impacted and shows a large spare carrying 

capacity. Impacts are not likely to generate any noticeable stress in the 

underlying system. 

Locations or groups that show a low vulnerability to the environmental impact 

under consideration (e.g. industrial areas). 

Very Low 

Very low importance and rarity on a local scale. 

The receptor is not impacted and shows a very large spare carrying capacity. 

Impacts are very unlikely to generate any noticeable stress in the underlying 

system. 

Locations or groups that show a very low vulnerability to the environmental 

impact under consideration (e.g. industrial areas). 

 

4.4.2! Identification and evaluation of potential impacts 

During the evaluation undertaken, the following types of impacts will be considered: 
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¥! Direct Impacts - Potential impacts that may result from the construction, commissioning, 

and operations of the Project acting directly on an environmental or social receptor; 

¥! Indirect Impacts – Potential impacts which are not a direct result of a Project activity, 

that may be realised later in time or at distances further removed from the project 

footprint, but are normally a result of a complex pathway; 

¥! Cumulative Impacts – Changes to the environment that are caused by an action in 

combination with other past present and future actions. 

¥! Beneficial Impacts – Those impacts that have a positive, desirable or favourable effect 

on the sensitive resources or receptors (e.g. landscape providing artificial habitat for a 

variety of species, jobs opportunities during the construction and/or occupation phases 

of a project);  

¥! Adverse Impacts – Those impacts that are detrimental and have a negative influence 

on the environment, social structures, resources or other receptors; 

¥! Secondary Impacts - Potential impacts that may result from the implementation of 

protection measures applied to mitigate potential direct impacts; 

¥! Event Related Impacts - Potential unplanned or accidental impacts stemming from an 

unintentional event such as fire, explosion, oil spill, etc.; and 

4.4.3! Defining impact magnitude 

The magnitude of the impact will be defined wherever possible in quantitative terms. The 

magnitude of an impact has a number of different components, for example: 

¥! The extent of physical change; 

¥! The level of change in an environmental condition;  

¥! The permanence of impact and the reversibility of the impacted condition; 

¥! Its spatial footprint; 

¥! Its duration, its frequency; and  

¥! Its likelihood of occurrence where the impact is not certain to occur.  

Where necessary, the determination of impact magnitude may be assisted through the use of 

computer modelling (as outlined in the Terms of Reference sections herein). The criteria used 

for identifying the magnitude of impacts is provided within the table below. 

Table 4-7 Criteria for magnitude of impacts 

MAGNITUDE DESCRIPTION OF MAGNITUDE 

Major 

Adverse: Loss of resource and/or quality and integrity; severe damage to key 

characteristics, features or elements. A major impact is usually large scale, 

permanent and irreversible. 

Beneficial: Large scale or major improvement of resource quality; extensive 

restoration or enhancement; major improvement of attribute quality. 

Moderate 
Adverse: Significant impact on the resource, but not adversely affecting the 

integrity; Partial loss of/damage to key characteristics, features or elements. 
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MAGNITUDE DESCRIPTION OF MAGNITUDE 

Moderate impacts usually extend above the site boundary, and are usually 

permanent, irreversible or cumulative. 

Beneficial: Benefit to, or addition of, key characteristics, features or elements; 

improvement of attribute quality. 

Minor 

Adverse: Some measurable change in attributes quality or vulnerability; minor 

loss of, or alteration to, one (maybe more) key characteristics, features or 

elements. Minor impacts usually are only noticeable within the site and are 

temporary and reversible. 

Beneficial: Minor benefit to, or addition of, one (maybe more) key 

characteristics, features or elements; some beneficial impact on attribute or a 

reduced risk of negative impact occurring. 

Negligible 

Adverse: Very minor loss or detrimental alteration to one or more 

characteristics, features or elements. 

Beneficial: Very minor benefit to or positive addition of one or more 

characteristics, features or elements. 

No change 
No loss or alteration of characteristics, features or elements; no observable 

impact in either direction. 

4.4.4! Determining significance of effects 

The significance of effects is a combination of the environmental value (or sensitivity) of a 

receptor or resource and the magnitude of the project impact value (change). In other words, 

it is this product of the impact acting on the receptor that produces an environmental effect. 

The table below provides criterion used for determining the significance of environmental 

effects through consideration of the potential magnitude of impact and sensitivity of the 

associated receptor. Definitions of each significance categories are provided. 

Table 4-8 Criteria for Determining Significance of Effects 

 
MAGNITUDE OF IMPACT (DEGREE OF CHANGE) 
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Table 4-9 Definition of Significance of Effects 

SIGNIFICANCE 

CATEGORY 
CRITERIA 

Very Large 

Only adverse effects are normally assigned this level of significance. They 

represent key factors in the decision-making process. These effects are 

generally, but not exclusively, associated with sites or features of international, 

national or regional importance that are likely to suffer a most damaging impact 

and loss of resource integrity. However, a major change in a site or feature of 

local importance may also enter this category.  

Large 
Important considerations at a local scale but, if adverse, are potential concerns 

to the project and may become key factors in the decision-making process.  

Moderate 

These effects, if adverse, while important at a local scale, are not likely to be key 

decision-making issues. Nevertheless, the cumulative effect of such issues may 

lead to an increase in the overall effects on a particular area or on a particular 

resource. 

Slight 

Local issue unlikely to be of importance in the decision-making process. Effects 

do not exceed statutory limits. Nevertheless, they are of relevance in enhancing 

the subsequent design of the project and consideration of mitigation or 

compensation measures. 

Neutral  
No effect or effect that is beneath the level of perception, within normal bounds 

of variation or within the margin of forecasting error. No mitigation is required.  

 

4.4.5! Mitigation and management measures 

It is noted that the Project will incorporate certain mitigation as a function of its design (e.g. air 

emissions control, wastewater treatment plants). Where applicable, these measures will be 

included to the Project description. 

In addition to the mitigation incorporated in the Project design, the ESIA will consider the 

assessed impacts to develop further measures (where necessary) for applicable construction 

and the operational phase impacts. 

4.4.6! Residual impacts 

The residual impacts section will consider the overall significance of impacts following the 

implementation of the mitigation and management measures not already included to the 

design and project activities. The significance of such impacts will be re-evaluated based 

upon the same criteria used to determine the impact significance stated above. 
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5.3 Stakeholder Engagement Program 

For the purposes of this ESIA, a number of stakeholder engagement modes are planned for 

subsequent consultation and disclosure vis-à-vis the various stakeholder groups identified. The 

table below outlines the applicability of these engagement modes, taking into account the 

stakeholder categories, the size and geographical distribution of the stakeholder groups, 

sensitivity of stakeholder information, and sociocultural factors affecting the participation and 

expression of certain community groupings. 

Table 5-1 Applicability of different stakeholder engagement modes 

STAKEHOLDER 

ENGAGEMENT 

MODE 
APPLICABILITY 

Formal 

consultative 

letters/ 

correspondence 

• Inviting stakeholders to public meetings.  

• Disclosing information to a large and/or extensive target audience. 

• Formal project introduction and preliminary rounds of consultations with 

MDAs, LGAs and other authorities. 

Community 

meetings 

• Initial disclosure for project introduction, description of potential E&S 

impacts impact management strategies, for the information of the 

general public within project-affected communities. 

• Initial consultation with community members with regard to the general 

E&S context, potential E&S receptors and impacts, appropriate 

management measures and related recommendations. 

• Responses to general project-related queries from affected communities. 

• Presentation of the plan for subsequent rounds of engagement and 

grievance management. 

Leaflets and 

infographics 

• Presentation of lucid summary information regarding the project 

objectives, plan, associated E&S impacts and corresponding 

management measures. 

• Illustration of project design, and various E&S management processes 

(i.e., ESIA, grievance redress mechanism etc.). 

• Providing reference where attendance of meetings is not possible or oral 

presentations delivered during prior meetings is not well understood. 

Household 

surveys 

• Collection of detailed household-level socioeconomic information, from 

a representative sample of households resident within project-affected 

communities and districts. 

• Collection of voluntary and sensitive information that may otherwise be 

reserved on public consultation platforms. 

Focus Group 

Discussions 

(FGDs) 

• Collective consultations with affected communities, which target a 

specific groups or guilds for discussions based around certain E&S topics.  

• Exclusive and safe platforms for engaging with marginalized or minority 

groups who may otherwise be underrepresented or intimidated with 

regard to self-expression, during general community meetings. 

Key Informant 

Interviews (KIIs) 

• Consultation on key resource persons and subject matter experts from 

local communities, district and regional administration, MDAs and NGOs. 

• May be conducted for follow-up consultations with various authorities, 

following an initial round of consultative correspondence.  

• Useful for collecting expert information related to key E&S topics 

applicable to specific locations. 
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Figure 5-1   FGD with male residents of Sazagan makhalla (top left) and female 

residents of Saroy makhalla (top right); KII with Nurobod District Khokimiyat 

(bottom left) and with Pastdargom Khokimiyat (bottom right)
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Table 5-2 Overview of project stakeholders, and their respective engagement modes, consultation agenda and inputs 

 

STAKEHOLDER 

CATEGORY 
STAKEHOLDER RELEVANCE  CONSULTATION AGENDA MODE OF ENGAGEMENT INPUTS TO DATE 

Project-

affected and 

land users 

(PAPs) 

Displaced land 

users 

(landowners and 

workers)  

 

Total of 749 PAPs 

identified to 

date. 

A: Landowners subject 

to economic 

displacement as a 

result of land 

acquisition for the 

Project. 

• Disclosure of project plans, 

potential E&S impacts, and 

mitigation strategies. 

• Request for information on 

potentially impacted 

property, resources, and 

land tenure. 

• Establishment of the 

Project’s external 

Grievance Redress 

Mechanism (GRM). 

• Official 

announcements. 

• Community 

meetings. 

• Focus Group 

Discussions 

(FGDs). 

• Key Informant 

Interviews (KIIs) 

(RAP-stage). 

• Household surveys 

(RAP-stage). 

  

• Information on usage and 

tenure of land parcels affected 

by the project. 

• Information on household 

structure, existing livelihood 

assets, income status and 

access to social services. 

Project-

Affected 

Communities 

(PACs/ 

Makhallas) 

Community 

residents   

 

For a total of 109 

affected 

communities, as 

enumerated in 

Appendix D. 

A: Communities subject 

to E&S impacts from 

various project aspects. 

• Disclosure of project plans, 

potential E&S impacts, and 

mitigation strategies. 

• Request for information on 

potentially impacted 

public infrastructure and 

resources. 

• Request for specific 

information on local 

demography, household 

economy and social 

services. 

• Establishment of the 

Project’s external 

Grievance Redress 

Mechanism (GRM). 

• Official 

announcements. 

• Project leaflets. 

• Community 

meetings. 

• FGDs. 

• Household surveys 

(ESIA-stage). 

• Information on existing 

livelihoods and access to social 

services. 

• Concerns about the 

electromagnetic radiation and 

safety of the power plants and 

OTL corridors. 

• Unemployment rates are 

generally high in the rural 

reaches of the project-affected 

regions, particularly within 

Nurobod District. Temporary, 

semi-skilled labour mostly 

includes agricultural jobs 

available in the Spring and 

Autumn seasons.  
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grievance is issued to the designated RAP Committee, for another round of joint review and 

deliberation. The final concerted course of remedial action or investigation report is then 

conveyed to the grievant.  

In the unlikely event that the final redressal attempt fails to establish a resolution that is 

acceptable to the grievant, the grievant will be allowed to seek administrative or judicial 

recourse (i.e., outside of the project organization). 

Table 5-3 Overview of the GRM process 

ACTION 

 
TIMELINE 

Grievance is received/submitted. 

 
- 

• Grievance is logged. 

 

• The grievant is contacted for 

acknowledgement of receipt and 

the response timeline is confirmed. 

 

Within 7 working days of grievance being submitted 

• Grievance is investigated by the 

Consultant and Project Company’s 

CLOs. 

  

• Following reviews and internal 

deliberation, a decision on remedial 

action is made. 

 

Within 14 working days of grievance being 

submitted* 

• Proposed remedial action or due 

clarification is conveyed to grievant. 

 

• Grievant is requested to provide 

feedback regarding the remedial 

action or clarification. 

 

Note: The course of action below will be 

taken in the event that the grievant is 

not satisfied with the first response. 

 

Within 19 working days of grievance being 

submitted 

The following procedures will be followed in the event of negative feedback on first remedial 

response 

 

• The grievant’s feedback is recorded 

on the grievance register (i.e., 

reason for dissatisfaction). 

 

• If the grievant has a request for an 

alternative solution, this request is 

noted as part of the feedback. 

 

 

 

Within 10 working days of grievance being 

submitted 
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ACTION 

 
TIMELINE 

grievances to designated Complaint 

Receiving Officers (CROs) in ADB’s 

country office. 

 

*In the event that certain complexities result in protracted investigation and remedies, the Grievant will be 

informed of this delay and advised on the updated timeline to response. 

 

 

5.4.5! GRM points of contact 

At the ESIA and RAP development stage, the Consultant’s designated Community Liaison 

Officers (CLOs) will support the Project Company in publicizing and implementing the GRM.  

The Project Company will be notified about each grievance and involved in subsequent 

investigation to determine an appropriate remedial response. All grievances lodged by 

project stakeholders (including PAPs) and related redressal procedures and outcomes will be 

documented in the Project’s external (community) grievance register, which will be monitored 

by the Project Company. 

Upon the completion of the ESIA and RAP studies, the Project Company will take full charge 

of the external GRM. This handover will be publicized within the project-affected communities 

(through official announcements by local leadership and FGDs), and the communities will be 

familiarized with the Project Company’s succeeding CLOs. New GRM contact information will 

be circulated via project leaflets and appropriate social media broadcasts.  

Table 5-4 Contact details for GRM points of contact 

COMMUNITY LIAISON OFFICER 

(CLO) 
COMPANY CONTACT DETAILS 

Iroda Malikova Juru  Email: i.malikova@juru.org 

Mob: +998-71-202-0440 

Dinara Rustami Juru  Email: d.rustami @juru.org 

Mob: +998-71-202-0440 

 

The Project Company CLOs will collect grievances, in coordination with the EPC Contractor’s 

CLOs (during construction) and the O&M Company’s CLOs (during operation). The 

investigation and resolution of grievances will involve relevant departments within the Project 

Company, EPC Contractor/ O&M Company, and the RAP Committee, for complex 

grievances relating to land acquisition and livelihood restoration. The Project Company’s 

designated Social Manager and E&S Manager will be primarily responsible for the resolution of 

grievances. The delivery of grievance management updates to complainants will be carried 













 

 
 

 

 

Samarkand II Solar PV and BESS Project 

Environmental and Social Impact Assessment (ESIA) 

38 

   

 

According to national hazard maps (OSR-2011), the earthquake magnitudes for the general 

location of the 500MW PV power plant and Nurobod sub-station ranges from 7-8, while Peak 

Ground Accelerations range from 0.15 g to 0.25 g. The same maps indicate that the cities 

closest to the Karakul BESS site are characterized by Peak Ground Accelerations ranging 

between 0.1g and 0.15 g.  

Figure 6-1 outlines the classification of the general project locations by seismic site class, in 

accordance with criteria set out in the International Building Code and National Earthquake 

Hazard Reduction Program Uniform Building Code. 

 Figure 6-1 Seismic class of the general project locations 

GENERAL PROJECT LOCATION SEISMIC SITE 

CLASS 

DEFINITION 

Nurobod sub-station B, C, D Rock, Too Tight / Hard 

Ground or Soft Rock, 

Hard / Firm Ground 

500 MW PV power plant  D Stiff Soil Profile 

Karakul BESS C, D Too Tight / Hard Ground 

or Soft Rock, Hard / Firm 

Ground 

 

The Project Developer undertook the seismic hazard analysis as part of early feasibility studies 

to ensure the absence of significant risk. The low risk ratings obtained from this fatal flaw study 

established that the site is indeed suitable for the construction of capital-intensive/ strategic 

assets. 

Figure 6-1 Spatial variation in seismic activity (frequency of seismic events) in 

Uzbekistan 
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METHODOLOGY FOR SOIL SAMPLING AND QUALITY TESTING 

No visual and olfactory indicators of point source pollution were noted during the ESIA baseline 

survey. Nevertheless, precautionary soil sampling and quantitative soil quality analyses were 

carried out, considering the potential for multiple source-receptor pollution pathways in the 

Project’s construction and operational phases due to the (i) disturbance of resident soils with 

any confined legacy contamination, and/or (ii) an accidental release of chemical 

contaminants into the soil (i.e., by spills, leakages and spray of hazardous materials and waste 

products), with an impact on human receptors.  

Baseline soil quality testing was scoped into the ESIA study on a precautionary basis and 

carried out between July and October 2023. The results of the geotechnical survey did not 

identify substantial variation in the geological, drainage and land-use characteristics of the 

study area. The site can therefore be considered homogenous, and sampling strata were not 

delineated on this account. A total of two representative sampling locations were targeted 

within the Nurobod sub-station site, for establishing a baseline frame of reference for future 

monitoring.  

Table 6-1 GPS coordinates for soil samples taken from the Nurobod sub-station site 

SAMPLE ID LATITUDE LONGITUDE 

SQ01 39.57297502 66.737459 

SQ02 39.57715648 66.7528726 
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Figure 6-2 Soil sampling locations within the Nurobod sub-station 

 

In terms of the sampling methodology, the top layer with litter and natural (organic) residue 

was scrapped off, and soil samples were extracted from a depth of 20 cm below ground level, 

using a stainless-steel shovel. Samples were collected in airtight nylon bags, labelled 

accordingly, and placed in cooler boxes. A chain of custody was observed in the transfer of 

the samples to a nationally accredited laboratory, with a holding time not exceeding 48 hours.  

The suite of parameters selected for soil quality testing includes heavy metals (cadmium, 

mercury, arsenic etc.), hydrocarbons, microbial agents (coliforms etc.) as well as saline/ 

alkaline mineral constituents (e.g., sulphates, nitrates, and chlorides).  

ANALYTICAL RESULTS FOR SOIL QUALITY TESTING  

The full listing of the soil quality test parameters and results for collected soil samples are 

presented in Table 6-2 below. 
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Table 6-2 Results of quantitative analyses for soil samples taken from the Nurobod sub-

station site 

PARAMETER UNIT LOWER 

DETECTION 

LIMIT 

SAMPLE ID MAXIMUM 

PERMISSIBLE 

CONCENTRATION 

(SANPIN NO 

0191-05) 

DUTCH 

THRESHOLD 

CONCENTRATION 

FOR 

REMEDIATION 

!"#$ !"%$

"# - 1-14 7.4 7.7 - - 

Nitrate (NO3) mg/kg 0.00 0.8 1.6 130.0 - 

Zinc (Zn) mg/kg 1.00 56.0 72.0 23.0 720.0 

Chromium (Cr) mg/kg 1.00 51.0 53.0 6.0 78.0 

Cadmium (Cd) mg/kg 0.01 0.2 0.4 - 13.0 

Copper (Cu) mg/kg 3.00 41.0 34.0 3.0 190.0 

Manganese (Mn) mg/kg 20.00 710.0 1,400.0 60.0 - 

Mercury (Hg) mg/kg 0.03 0.4 <0.03 2.1 4.0 

Nickel (Ni) mg/kg 1.00 52.0 51.0 4.0 100.0 

Lead (Pb) mg/kg 0.10 21.0 27.0 32.0 530.0 

Arsenic (As) mg/kg 0.10 26.0 26.0 - 76.0 

Cobalt mg/kg 0.10 6.9 11.0 5.0 190.0 

 

As shown in Table 6-2 above, soils within the PV plant site exhibit good to moderate quality, 

with no exceedances of internationally recognized thresholds which would signal ongoing 

impact from nearby soil and/or groundwater pollution sources. Baseline soil concentrations of 

Zinc, Copper, Manganese, Nickel, Cobalt, and Chromium at all sampling locations are in 

excess of national guideline values for soil quality but are significantly lower than the Dutch 

thresholds for remediation.  

Elevated concentrations of the above-mentioned heavy metals across the site can be 

attributed to the local geology. 

6.2.4.2! 500 MW PV power plant site 

Land-use within the 500 MW PV power plant site is largely limited to livestock grazing. The 

eastern vicinity of the site is utilized for small-scale crop farming. Two residential communities 

are also located east and south of the site.  

Based on the preliminary findings, diffuse sources of soil pollution within the sites potentially 

include (but are not limited to): 

¥! Organic waste from livestock grazed within the sites. 

¥! Domestic refuse from nearby residential and commercial establishments. 

METHODOLOGY FOR SOIL SAMPLING AND QUALITY TESTING 
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The Nurobod sub-station site is located on an arid plain with a slight downward inclination from 

South to North. The drainage pattern of the site is characterized by unpronounced, ephemeral 

stream beds. No permanent wetland or streams were observed within the site at the time of 

the ESIA baseline surveys. In relation to larger water courses, two larger ephemeral streams are 

situated 226 metres east and 554 metres west of the site. These streams flow into tributaries 

associated with Zarafshan River.  

FLOOD RISK 

A hydrological survey was carried out for the Nurobod sub-station site in Nurobod District, 

based on primary and the best available secondary information. The analysis began with the 

construction of a Digital Elevation Model (DEM) for hydrodynamic modelling. A 30-metre 

resolution Forest and Building removed Copernicus Digital Elevation Model (FABDEM) was 

utilized for modelling the terrain of the local catchment area. The elevation models altogether 

indicate that the elevation of the overall project site ranges from 740 on the northern side to 

765 metres on the southern side, with generally low to medium slope in between, as shown in 

Figure 6-5 below. 

 

Figure 6-5 Elevation model and stream network for the Nurobod sub-station 

 

The watershed analysis performed on the localized DEM and wider FABDEM further indicates 

that the site lies within an upstream section of the sub-basin contributing to the wider drainage 
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sourced from the European Space Agency database, whereas for soil classification, 250-metre 

resolution maps were sourced from the Global Hydrologic Soil Groups database. 

Precautionary settings were selected for simulating runoff and infiltration.  

Flood modelling for a 100-year return period indicates that the overall site does not present a 

high risk of pluvial floods, as shown in the figures below.  

 

Figure 6-6 Alluvial flood hazard map for the Nurobod sub-station site (with basin 

contribution) 
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Figure 6-7 Flash flood hazard map for the Nurobod sub-station site 

 

6.3.1.2! 500 MW PV power plant site 

GROUND WATER 

Groundwater was not encountered up to the bedrock depth at 135 metres below ground 

level, over the course of geotechnical surveys within the 500 MW PV power plant site. 

SURFACE WATER 

The 500 MW PV power plant is located on relatively flat, arid terrain, with a slight downward 

slope from north-east to south-west. The drainage pattern of the site includes a number of small 

drainage channels. No permanent wetland or streams were observed within the site, at the 

time of the ESIA baseline surveys. In relation to larger water courses, the site lies 6.2 kilometres 

South of Sabirsay River, which contributes to the Zarafshan River catchment. 

FLOOD RISK 

A hydrological survey was carried out for the 500 MW PV power plant site in Nurobod District, 

based on primary and the best available secondary information.  
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The analysis began with the construction of a Digital Elevation Model (DEM) for hydrodynamic 

modelling. A 0.3 metre resolution DEM was developed for the project site, and a global, open-

access, 30 metre resolution Forest and Building removed Copernicus Digital Elevation Model 

(FABDEM) was utilized for elevation modelling for the surrounding catchment area. The DEM 

indicates that the elevation of the overall project site ranges from 406 metres on the eastern 

side and 369 metres on the western side, with generally low to medium slope in between, as 

shown in Figure 6-8 below. 

 

Figure 6-8 Elevation model and stream bed analysis for the 500 MW PV plant site 

 

The watershed analysis performed on the localized DEM and wider FABDEM further indicates 

that the site lies within an upstream section of the sub-basin contributing to the wider drainage 

basin associated with the site. Natural stream beds (small runoff channels) traverse the site, as 

shown in the figure above. 

Subsequently, meteorological data was sourced from the M-II Nurobod meteorological station 

for a hydrograph analysis to establish the frequency of peak precipitation events in terms of 

return periods. Specifically, historical precipitation, snow depth and temperature data were 

acquired for the period 2002-2021. An examination of the data pegged the maximum 

recorded daily precipitation at 51.4 mm (observed in April 2019), and the maximum snow 

depth at 22 cm below ground level (observed in March 2013). 
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Figure 6-9 Flash flood hazard map for the 500 MW PV plant site 

 

At the time of the ESIA, the technical Consultant appointed for the hydrological survey of the 

project sites and high-level flood risk modelling confirmed that climate trends and contingent 

exteremes were incorporated into the model. 

6.3.1.3! 70-km and 350-m OTL corridors 

Hydrological surveys carried out as part of feasibility studies for the Project’s overhead 

transmission lines ensured that the OTL routes avoid extensively waterlogged and flood-prone 

areas. Environmental baseline surveys undertaken during the ESIA studies indicate the 

following potential wetlands within the OTL corridors: 

¥! The 4.9-km OTL crosses Sazagansai River and a total of three smaller streams. 

¥! The 70-km OTL route crosses two rivers (including Sazagansai River), and a total of four, 

smaller streams. The OTL also crosses one major irrigational canal known as the Moskva 

Canal. 

The 350-km OTL route crosses a total of six rivers and two streams. The main rivers cutting across 

the OTL, namely Zarafshan and Syr Darya Rivers, originate in the Tian Shan mountains situated 

East of the line. Zarafshan River is fed by the Zarafshan and Turkestan ranges of the Tian Shan 

complex. 

Table 6-7 below provides an overview of the natural water courses by district. 
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SURFACE WATER  

The Karakul BESS is located on fairly flat, arid terrain, with an overall minor descent from West 

to East. The site is located on barren land, with no discernible drainage channels. Permanent 

wetland and streams were not observed within the site, at the time of the ESIA baseline surveys. 

In relation to larger water courses, the site lies 2.7 kilometres East of the Amu-Karakul Canal. 

FLOOD RISK 

A hydrological survey was carried out for the 500 MWh BESS site in Karakul District, based on 

primary and the best available secondary information.  

The analysis began with the construction of a Digital Elevation Model (DEM) for hydrodynamic 

modelling. A 0.3 metre resolution DEM was developed for the project site, and a global, open-

access, 30 metre resolution Forest and Building removed Copernicus Digital Elevation Model 

(FABDEM) was utilized for elevation modelling for the surrounding catchment area. The DEM 

indicates that the elevation of the overall project site ranges from 218 metres on the western 

side and 206 metres on the eastern side, with generally low to medium slope in between, as 

shown in Figure 6-11 below. 

 

Figure 6-11 Elevation model and stream bed analysis for the Karakul 

BESS site 
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databases for land cover and soil types. For land cover, 10-metre resolution maps were 

sourced from the European Space Agency database, whereas for soil classification, 250-metre 

resolution maps were sourced from the Global Hydrologic Soil Groups database. 

Precautionary settings were selected for simulating runoff and infiltration.  

Flood modelling for a 100-year return period indicates that the site does not present a high risk 

of flash floods, as shown in the figure below.  

 

Figure 6-12 Flash flood hazard map for the Karakul BESS site 

 

6.3.2! Surface water quality 

6.3.2.1! Nurobod sub-station site 

As no permanent wetlands were observed within the Nurobod sub-station site, and its 500-

metre buffer, surface water sampling for quantitative water quality analyses was excluded 

from the scope of the ESIA baseline surveys. 

6.3.2.2! 500 MW PV power plant site 

Surface water sampling for a quantitative water quality analysis was excluded from the scope 

of the ESIA baseline surveys, as no permanent wetlands were observed within the 500 MW PV 

power plant site and its 500-metre buffer. 
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the waste in designated and secured hazardous waste storage facilities on construction sits, 

until its collection to final disposal. These areas will include bunds to contain spillages, secure 

fencing to control access, proper safety signage, and roofing to prevent rainwater ingress and 

heating. 

In addition, the EPC Contractor will be required to coordinate with the local government to 

identify suitable, licensed waste disposal facilities and waste transfer and/or disposal service 

providers. Solid waste streams likely to be generated within the construction phase of the 

project are specified in the table below. 

Table 7-3 Anticipated Solid Waste Types Associated with the Construction Phase 

TYPE WASTE STREAM 

Inert 
Subsoil and rock 

Glass 

Non-Hazardous 

Concrete and cement 

Asphalt 

Scrap metal 

Wood 

Plastic 

Packaging 

Domestic waste from construction workers 

Hazardous 

Contaminated soil/asphalt 

Resins and paints 

Waste oils 

Waste solvents and thinners 

Waste fuel and chemicals. 

Batteries 

Used spill kits and clean up materials. 

Waste Electrical Equipment (WEE) 

 

7.4.1.2! Liquid Waste/Wastewater 

Wastewater generated from the Project’s construction activities will include the following: 

¥! Sanitary and domestic wastewater generation 

¥! Wastewater from any vehicles or equipment washing/cleaning 

¥! Liquid hazardous waste such as fuels, chemicals, paints, lubricants, solvents, waste oil, 

hydraulic fluid, resins, waste solvents and thinners, etc.; and. 

¥! Concrete washout, in the event that a concrete batching plants are installed on the PV 

plant, sub-station and BESS sites 
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party facilities. Locally available waste management facilities appropriate for material 

recovery will be prioritized. Where capacity for the re-use and recycling of operational and 

decommissioning waste and electronic refuse in particular is not available for economically 

viable transportation and disposal, waste management facilities designated by local 

authorities will be utilized for final disposal, whilst ensuring that hazardous waste is disposed 

within facilities specialized (engineered) for this waste stream, exclusively. 

7.5 Mitigation and Management Measures 

7.5.1! Waste Characterization  

Waste can exhibit certain characteristics according to the process stream from which it is 

generated and any pre-treatment processes that are undertaken. Different types of waste 

require different management and disposal techniques according to the potential risk that 

the material poses to human health or the environment. For this Project, waste has been 

classified into three (3) main categories below. 

Table 7-4 Waste Characterization 

WASTE 

CLASSIFICATION 
DESCRIPTION 

Domestic Waste 

Household, commercial, agricultural, governmental, industrial and 

institutional wastes, which have chemical and physical characteristics 

similar to those of household such as garbage, paper, cardboard, 

plastic, cans, etc.  Disposal of such waste can generally be routed to 

municipal recycling or disposal facilities 

Industrial Waste 

Non-hazardous wastes that have physical and chemical characteristics 

that are different from domestic wastes such as construction waste, 

glass, scrap metal, wood, used containers, tyres etc.  This waste 

generally poses little risk to the environment and can be disposed to 

normal municipal facilities after waste minimisation options are 

exhausted and before obtaining approval 

Hazardous Waste 

Waste is classified as being hazardous because of its concentration; 

physical, chemical or infectious characteristics, which may pose a 

present or potential threat to human health or the environment and/or 

may cause an increase in serious irreversible or incapacitating reversible 

illness or contribute to an increase in mortality. Under DM guidelines and 

the Basel Convention, hazardous waste is as any waste (i.e. solid, liquid 

or gaseous) having the following properties: Explosive; Radioactive 

(which includes NORM (LSA) scale); Ignitable or flammable substances; 

Poisons with acute and chronic (delayed) toxicity; or Substances that 

by interaction with water might become spontaneously flammable or 

give off flammable gases. 

Hazardous waste must be segregated, stored, transported and 

ultimately treated and disposed of by an approved waste services 

provider.  
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7.6 Sources of Waste 

The following table provides an overview of construction waste streams anticipated in the 

Project’s early (LNTP) work and construction stages: 

Table 7-5 Sources of waste during early works and full-on construction 

WASTE 

CATEGORY 
WASTE STREAM/ TYPE DESCRIPTION 

Non-

Hazardous 

Waste – Solid 

Glass containers Discarded glass bottles and jars, from on-site offices 

and kitchens 

Plastic containers Discarded plastic containers from domestic use within 

on-site offices and kitchens, and plastic storage 

containers not contaminated with hazardous 

substances from on-site chemical storage. 

Metal containers Discarded metallic containers from domestic use 

within on-site offices and kitchens, and metallic 

storage containers not contaminated with hazardous 

substances from on-site chemical storage. 

Scrap metal materials Steel, gratings, sheet steel, beams, wire cuttings, etc. 

Plastic packaging  LDPE, DPE, PP and nylon plastic sheeting and 

wrapping materials discarded within offloading and 

laydown areas. 

Paper packaging  Paper, corrugated paper and cardboard packaging 

discarded within offloading and laydown areas. 

Wooden packaging  Packaging items such as pallets, crates, and beams. 

Sanitary and office 

paper refuse 

Paper waste from on-site offices (print-outs, 

magazines, and sanitary tissue paper). 

Putrescible/ organic 

waste 

Organic waste from on-site office and kitchen 

facilities. 

Textiles Unwanted and uncontaminated clothes  

Non-

Hazardous 

Waste – Liquid 

Sewage  Sewage from portable chemical toilets (at LNTP/ early 

work stage) and from underground sewage tanks (at 

main construction stage), which presents a 

biohazard. 

Hazardous 

Waste – Solid  

Chemical storage 

containers  

Plastic and metallic containers contaminated by prior 

storage of hazardous substances (e.g., fuel oils, spent 

oils, hydraulic/ lubricant oil and grease, paint, solvents 

etc.). 

Used (cleaning) rags Textile articles/ fabric used for clean-up of objects 

and surfaces within on-site workshops for equipment/ 

machinery maintenance. 

Used spill kits Spent absorbent materials contaminated with 

hazardous substances (i.e., hydrocarbons) recovered 

from accidental spills and leaks. 

Contaminated spoils Contaminated soils excavated at spill sites for 

remediation purposes. 

Clinical  Used needles, blades, bandage/ wound dressing 

refuse, and waste pharmaceutical products from first 

aid/ clinical compartments within temporary offices. 

Paint  
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Figure 7-1 Waste Hierarchy (UNEP, 2011) 

 

At the Project’s early (LNTP) and main construction stages, the waste management hierarchy 

principle will be applied across various operations, to maximize resource efficiency and 

minimize pollution from the disposal of construction waste. Specific definitions for the tiered 

waste management scheme are as follows: 

¥! Prevention – The generation of waste will be avoided or reduced to a practical/ feasible 

extent, at source. 

¥! Re-use – Certain materials and resources will be handled with care (for durability) and 

re-used to the extent feasible, in order to minimize subsequent procurement and 

resultant waste generation. Re-usable materials will also be procured instead of single-

use products wherever possible.  

¥! Recycling – Certain construction waste will be processed through on-site or off-site 

(third-party) recycling in order to reclaim valuable resources (i.e., raw materials) that 

can be reused or commercialized.  

¥! Recovery – In some cases, certain streams of construction waste can be processed and 

harnessed to yield energy or energy resources (as a by-product of waste treatment), 

depending on the availability of suitable processing facilities. 

¥! Disposal – The last resort for the management of construction waste is waste disposal in 

the absence of curtailment measures, through landfilling or incineration within 

engineered and licensed facilities.  
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Initially, options to prevent or reduce waste will be considered. Where waste generation 

cannot be avoided or further reduced at source, opportunities for reuse of materials will be 

explored, either for use for the same or a different purpose. Disposal to landfill is the least 

favoured option in the waste hierarchy and is the last resort after all other options have been 

considered. 

The following opportunities for the reduction, re-use, and recovery of construction waste can 

be exploited over the course of early (LNTP) and main construction activities: 

¥! Excavated soil and aggregates from drilling, excavation and grading can be re-

purposed for (i) backfilling of temporary boreholes and excavation pits, and (ii) the 

establishment of road embankments and/ or berms for on-site drainage systems, where 

possible.  

¥! Packaging materials can be sorted and consolidated for handover to recycling service 

providers, and/ or re-use for on-site storage and demobilization following construction. 

¥! Concrete residue recovered with concrete washout evaporation ponds or pits can be 

utilized for construction purposes. 

¥! Spent oils can be sorted and handed over to licensed waste management service 

providers, for energy recovery within industrial (combustion) facilities. 

¥! Grey water from main (NTP) construction activities can be collected in underground 

tanks and re-used for irrigation and landscaping. 

¥! The use of water can be minimized through water-saving sanitation (i.e. toilet and 

ablution) facilities. 

¥! Use of fabric towels and rags, instead of single-use tissue paper or towels for sanitary 

purposes within on-site offices and workshops, to reduce paper waste.  

¥! Utilizing re-usable utensils and containers for domestic purposes (e.g., food preparation 

and sanitation) and the storage of waste.  

¥! At-source segregation of waste to enable the recycling of plastic, paper, cardboard, 

glass, and metallic waste streams by licensed waste management service providers. 

¥! Biomass recovered from land clearance can be donated to communities based 

around the PV plant and BESS sites, for agricultural use. 

 

7.7.1! Construction Phase 

Table 7-6 Waste & Wastewater Mitigation and Management Measures - Construction  

IMPACT/SOURCE MITIGATION AND MANAGEMENT MEASURES 

Inappropriate 

handling, storage, 

transport and 

disposal of solid 

non-hazardous 

waste 

¥! The project will develop and implement a Project specific Construction 

Waste Management Plan (CWMP) in line with committed mitigation 

measures in this ESIA report and the provisions of the CESMP. 

¥! Domestic solid wastes to be segregated and identified from the other 

waste streams into separate waste containers/skips clearly to facilitate 

recycling and reuse. 
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IMPACT/SOURCE MITIGATION AND MANAGEMENT MEASURES 

¥! The removal of any sludge residues as solid hazardous waste will be 

undertaken by a licensed waste contractor and handled as a 

hazardous waste. 

 

Medical Waste 

¥! Any generated medical waste (i.e. form on-site clinics) will be stored in 

appropriate medical waste containers. 

¥! All medical waste will only be handled by trained personnel. 

¥! Removal of any medical waste from the site for appropriate treatment, 

disposal/incineration will only be conducted by a licensed contractor. 

 

7.7.2! Operation Phase 

Table 7-7 Waste & Wastewater Mitigation and Management Measures- Operations  

SOURCE MITIGATION AND MANAGEMENT MEASURES 

Inappropriate 

handling, 

storage, 

transport and 

disposal of non-

hazardous solid 

waste 

¥! Contractor to develop and implement a Project specific Operational 

Waste Management Plan (OWMP) in line with committed mitigation 

measures in this ESIA report and the provisions of the OESMP. 

¥! Domestic solid wastes to be segregated and identified from the other 

waste streams into separate waste containers/skips clearly to facilitate 

recycling. 

¥! Waste containers/skips will be clearly labeled and placed in designated 

waste storage locations. Labels will be waterproof, securely attached, 

and written in English and other languages as required for the workforce 

such as Uzbek and Russian. 

¥! For litter (food waste, domestic waste), an adequate number of covered 

bins will be strategically placed throughout the site at locations where 

construction workers and staff consume food. These will be regularly 

collected and taken to the main waste storage area. 

¥! Food waste must be stored within a sealed metal or plastic skip or bin, in 

order to prevent pests gaining access. 

¥! Heavy waste may be contained within an open skip, provided that 

segregation occurs effectively enough to remove all lightweight material 

that could be blown away. 

¥! Paper cardboard, metal cans, plastic, glass to be collected for recycling 

by a licensed waste contractor. 

¥! Only licensed waste transporters and waste management facilities will be 

engaged. 

¥! The Contractor will maintain copies of the waste management licensed 

on site. 

¥! Develop and maintain a waste inventory to document and track 

domestic solid wastes generated, segregated, reused and consignments. 

¥! Completed waste manifests are required to show the chain of custody of 

the waste generated on site, its transportation and treatment/disposal. All 

records will be maintained on site. 

¥! Engineered landfills will be used for all hazardous waste generated during 

construction and used for the disposal of non-recyclable general waste 

on a priority basis. 
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Table 7-8 Monitoring arrangements for impacts and preventative and mitigation 

measures relating to the management of waste (including wastewater) 

E&S IMPACT 

KEY 

PERFORMANCE 

INDICATOR/ 

PARAMETER 

TARGET  

MONITORING  

LOCATION / 

MEANS OF 

VERIFICATION 

MONITORING 

FREQUENCY 

RESPONSIBLE  

ENTITY 

Contamination 

of ambient 

soil, 

groundwater, 

and surface 

water 

All waste to be 

collected by 

contractors 

with valid 

licenses/permits 

-! No collection 

of waste by 

contractors 

without valid 

licenses/ 

permits 

-! Permit 

register 

-! Waste 

transfer 

log 

Prior to 

waste 

transfer/ 

export 

-! EPC 

Contractor 

Environmental 

Officer 

Inspection and 

monitoring of 

handling and 

storage of 

waste materials  

-! Inspection 

and 

monitoring of 

waste 

management 

according to 

CESMP/OESMP 

procedures 

-! Inspection 

log 
Weekly 

-! EPC 

Contractor 

Environmental 

Officer 

Records for 

waste transfers 

-! Consistent 

record 

keeping of 

waste transfer 

notes 

-! Waste 

transfer 

log 

Monthly 

-! EPC 

Contractor 

Environmental 

Officer 

Records for 

waste inventory 

and waste 

manifest 

tracking system  

-! Up-to-date 

waste 

inventory  
-! Waste 

inventory 
Monthly 

-! EPC 

Contractor 

Environmental 

Officer 
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8 NOISE AND VIBRATION 

8.1 Legal Requirements and Standards 

8.1.1! National laws and regulations 

The SanPin no. 0267-09 (sanitary standard) for acceptable noise levels for habitable areas 

prescribes ambient noise limits within residential and public buildings, in relation to public 

health and safety. 

Table 8-1 National thresholds for ambient noise within residential and public areas 

LOCATION TIME SANPIN NO. 0267-09 

Noise levels in public and 

residential areas 

7am to 11pm 55dB(A) 

11pm to 7am 45dB(A) 

 

Furthermore, the SanPinNo. no 03225-16 (sanitary standard) for permissible noise levels in the 

workplace prescribes ambient noise limits within industrial and commercial workplaces, in 

relation to occupational health and safety. The regulatory threshold for noise exposure in these 

environments is presented in the following table. 

Table 8-2 National thresholds for ambient noise within commercial and industrial 

workplaces 

TYPE OF WORK, WORKPLACE REQUIREMENT 

All activities and operations within industrial and 

commercial workplaces 
80db(A) 

 

8.1.2! Lender Requirements 

8.1.2.1! ADB 

With regard to potential noise emissions from development projects, ADB’s SPS stipulate that 

during the design, construction, and operation of the project, the borrower/client will apply 

pollution prevention and control technologies and practices consistent with international 

good practice, as reflected in internationally recognized standards such as the World Bank 

Group’s Environment, Health, and Safety Guidelines. National requirements will override in the 

event that regulatory standards are more stringent. 

8.1.2.1! EBRD 

Directive 2002/49/EC relating to the assessment and management of environmental noise (the 

Environmental Noise Directive – END). The Directive does not set limits or target values, nor does 
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it prescribe the measures to be included in EU Member State (or Uzbekistan) action plans for 

noise, thus leaving such items at the discretion of the competent authorities. 

8.1.2.2! IFC and EPFIs 

The Equator Principles and relevant IFC HSSE guidelines potentially require adherence to WHO 

noise standards as detailed in World Bank EHS Guidelines (2007), which stipulate a maximum 

threshold of 70dB(A) at industrial or commercial receptors during daytime. 

Table 8-3 World Bank Ambient Noise Level Guidelines 

RECEPTOR 
ONE HOUR LAEQ (DBA) 

DAYTIME (7AM-10PM) NIGHT (10PM-7AM) 

Residential, Institutional, Educational 55 45 

Industrial, Commercial 70 70 

Guideline values are for noise levels measured out of doors. 

 Source: World Bank Group EHS General Guidelines, 2007. 

These thresholds relate to receptors and not the plant boundary. Noise impacts should not 

exceed the levels presented above, or result in a maximum increase in background levels of 

3 (dBA) at the nearest sensitive receptor location off-site. 

Furthermore, the following requirements have also been specified in the WBG EHS noise 

guidelines: 

¥! No employee should be exposed to a noise level greater than 85dB (A) for duration of 

more than 8 hours per day without hearing protection. In addition, no unprotected ear 

should be exposed to a peak sound pressure level (instantaneous) of more than 

140dB(C). 

¥! The use of hearing protection should be enforced actively when the equivalent sound 

level over 8 hours reaches 85dB (A), the peak sound level reaches 140dB(C), or the 

average maximum sound level reaches 110dB (A). Hearing protective devices provided 

should be capable of reducing sound level at the ear to at least 85dB (A). 

¥! For every 3dB(A) increase in sound levels, the allowed exposure period or duration 

should be reduced by 50%.  

¥! Where feasible, use of acoustic insulating materials isolations of the noise source and 

other engineering controls should be investigated and implemented prior to the 

issuance of hearing protection devices as the final control mechanism. 

Medical hearing checks on workers exposed to high noise levels should be performed 

periodically. 
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8.2 Baseline Conditions 

8.2.1! Nurobod Sub-Station 

The Nurobod sub-station is situated in a rural location 13 kilometres south-west of Samarkand 

City. Land-use within the site and surrounding landscape includes crop farming, grazing, and 

poultry farming. 

Observations made during field reconnaissance indicate that ambient noise levels are 

generally low in and around the project site. Discernible levels of ground borne vibration were 

not recorded during the site walkovers. Sources of noise identified over the course of ESIA 

reconnaissance and follow-up baseline surveys, include the following: 

¥! Livestock herds on resident and surrounding grazing areas. 

¥! Crop farm and storage facility located 500 metres west of the site. 

¥! Intermittent transit along community tracks in and around the site. 

¥! Quarrying operations at gravel and sand mining facilities located 780 metres west of the 

site. 

¥! A few residential facilities within Saroy community (makhalla). 

Noise-sensitive receptors broadly identified in the vicinity of the site include a few residential 

and farming establishments within the communities of Dostlik MFY and Saroy. 

8.2.1.1! Ambient noise monitoring 

Following the identification of noise-sensitive receptors, a noise monitoring survey was carried 

out to establish the baseline level of ambient noise, as a frame of reference for modelling 

construction-phase noise influences and compliance monitoring during construction. The 

noise survey was carried out between 14 and 15 September 2023, at a representative receptor 

location in the vicinity of the Nurobod sub-station site. 

Table 8-4  Description of noise monitoring location nearby the Nurobod sub-station 

site 

NOISE 

MONITORING 

LOCATION 
DESCRIPTION 

GPS COORDINATES 

LATITUDE LONGITUDE 

NL01 
Farm warehouse and shelter located South-West of 

the sub-station site 

39.57085446 66.73446077 
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Figure 8-1 Noise monitoring location nearby the Nurobod sub-station site 

 

Ambient noise monitoring was undertaken using a Class 1 noise level meter (with a 100mm 

wind screen). The noise meters were mounted on tripods such that the microphone was fixed 

1.2 metres to 1.6 metres above ground level, and no less than 3 metres from reflecting surfaces 

in efforts to attain free-field results.  

The survey captured both working and weekend days, with daytime measurements between 

7 am and 11 pm and night-time measurements between 11 pm and 7 am. A-weighted noise 

level measurements were made over continuous 24-hour durations and noise level data was 

logged at an hourly rate. Acoustic indices measured included Leq(A), Lmax (A), L90 (A) (A-

weighted values expressed in decibels). Over the course of measurements, perceptible noise 

influences were recorded in terms of their sources, frequency, and perceived impact.  

8.2.1.2! Monitoring results 

The results of ambient noise measurements nearby the Nurobod sub-station site are presented 

in Table 8-5 below. 
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Table 8-5 Averaged results for noise monitoring near the Nurobod sub-station site 

NOISE 

MEASUREMENT 

LOCATION 
DATE 

NOISE 

MEASUREMENT 

DURATIONS 
LAEQ LAMAX LAMIN LA10 LA90 

SANPIN STANDARDS 
IFC (EHS) GUIDELINE 

STADARDS 

RESIDENTIAL 

ZONES  

COMMERCIAL 

AND 

INDUSTRIAL 

ZONES 

RESIDENTIAL 

ZONES  

COMMERCIAL 

AND 

INDUSTRIAL 

ZONES 

NL 01 

14-15 

September, 

2023 

Daytime 45 63 34 45 37 55 80 55 70 

Night-time 47 61 40 49 44 45 80 45 70 
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As shown in Table 8-5, the analysis of noise level data included the establishment of averaged, 

A-weighted noise values for daytime and night-time monitoring durations.  

Results for LA90, which is the best indicator for ambient noise, indicate that noise levels at the 

site exceed 37 dB(A), 90% of the time, during the day. The equivalent continuous sound 

pressure level (LAeq) at the monitoring location is 45 dB(A) in the daytime. Daytime levels of 

ambient noise (in terms of LAeq) were within regulatory and international limits for residential 

and commercial, and industrial zones, however, both thresholds for night-time ambient noise 

in residential zones were exceeded.  

The temporal variation in noise levels for the entire monitoring duration at this location was 

analysed using the graph (time-series) below. 

 

Figure 8-2 Variation in noise levels across the monitoring duration nearby the 

Nurobod sub-station site 

 

As shown in Figure 8-2 above, predominant levels of ambient noise, which are best 

represented by the LA90 logs, tend to peak during the late evening hours between 9 pm and 

10 pm. Elevated noise levels during this duration are attributable to influences from the nearby 

quarrying site, livestock farms and vehicular traffic along the track located south of the site. 

Discernible ground borne vibrations were not recorded over the course of the noise monitoring 

survey.  
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8.2.2! 500 MW PV power plant  

The 500 MW PV power plant site lies in a rural location situated 80 kilometres south-west of 

Samarkand city and 82 kilometres north-west of Shahrisabz City. Land-use within the site and 

surrounding landscape includes crop farming, grazing and residential establishments. 

Observations made during field reconnaissance indicate that ambient noise levels are 

generally low in and around the project site. Discernible levels of ground borne vibration were 

not recorded during the site walkovers. Sources of noise identified over the course of ESIA 

reconnaissance and follow-up baseline surveys, include the following: 

¥! Livestock herds on resident and surrounding grazing land. 

¥! Intermittent transit along community tracks in and around the site. 

¥! Residential facilities within Charvador and Olga makhallas (communities). 

Noise-sensitive receptors broadly identified in the vicinity of the 500 MW PV power plant site 

include the residential establishments within the communities of Charvador and Olga. 

8.2.2.1! Ambient noise monitoring  

Following the identification of noise-sensitive receptors, a noise monitoring survey was carried 

out to establish the baseline level of ambient noise, as a frame of reference for modelling 

construction-phase noise influences and compliance monitoring during construction. The 

noise survey was carried out between 16 and 17 September 2023, at two representative 

receptor locations in the vicinity of the 500 MW PV power plant site. 

Table 8-6  Description of noise monitoring location nearby the 500 MW PV plant site 

NOISE 

MONITORING 

LOCATION 
DESCRIPTION 

GPS COORDINATES 

LATITUDE LONGITUDE 

NL03 
Nearest residential establishment located North-East 

of the PV power plant site 

39.44496416 65.99368243 

NL04 
Nearest residential establishment East of the PV 

power plant site 

39.42182386 65.96611658 
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Figure 8-3 Noise monitoring location nearby the 500 MW plant site 

 

Ambient noise monitoring was carried out using the methodology described in Section 8.2.1.1. 

8.2.2.2! Monitoring results 

The results of ambient noise measurements nearby the 500 MW PV plant site are presented in 

Table 8-7 below. 
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Table 8-7 Averaged results for noise monitoring near the 500 MW PV plant  

NOISE 

MEASUREMENT 

LOCATION 

DATE 

NOISE 

MEASUREMENT 

DURATIONS 

LAEQ LAMAX LAMIN LA10 LA90 

SANPIN STANDARDS 
IFC (EHS) GUIDELINE 

STADARDS 

RESIDENTIAL 

ZONES  

COMMERCIAL 

AND 

INDUSTRIAL 

ZONES 

RESIDENTIAL 

ZONES  

COMMERCIAL 

AND 

INDUSTRIAL 

ZONES 

NL 03 

16-17 

September, 

2023 

Daytime 44 58 33 45 37 55 80 55 70 

Night-time 43 54 36 45 38 45 80 45 70 

NL 04 

16-17 

September, 

2023 

Daytime 40 56 28 41 31 
 

Night-time 43 54 35 45 38 
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not recorded during the site walkovers. Sources of noise identified over the course of ESIA 

reconnaissance and follow-up baseline surveys, include the following: 

¥! Intermittent transit along the M37 highway and the paved road located 1.2 kilometres 

south of the site. 

¥! National railway located 130 metres north-west of the site. 

¥! Construction site located 800 metres south-east of the site. 

Noise-sensitive receptors broadly identified nearby the BESS and interconnection cable sites 

include a few residential and commercial establishments within the communities of Chekirchi, 

Khujalar and Tinchlik. 

8.2.5.1! Ambient noise monitoring  

After the identification of noise-sensitive receptors, a noise monitoring survey was carried out 

to establish the baseline level of ambient noise, as a frame of reference for modelling 

construction-phase noise influences and compliance monitoring during construction. The 

noise survey was carried out between 4 and 5 February 2024, at a representative receptor 

location in the vicinity of the Karakul BESS site. 

Table 8-8  Description of noise monitoring location nearby the Karakul BESS site 

NOISE 

MONITORING 

LOCATION 
DESCRIPTION 

GPS COORDINATES 

LATITUDE LONGITUDE 

NL 05 
Nearest residential establishment located 600 metres 

West of the BESS site 

39.512743° 63.861555° 
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¥! Agricultural Crops: Several species are recognized as agricultural crops, playing a vital 

role in the local economy. These include 'Malus domestica' (Apple) and 'Triticum 

aestivum' (Bread Wheat), which dominate in sample plot SP 20 and SP 21, respectively. 

¥! Cultivated Trees and Shrubs: The survey noted the presence of cultivated trees such as 

'Malus domestica' (Apple) in SP 20, indicating the influence of human management 

and landscape modification on the local flora. 

¥! Life Cycle Diversity: The species composition across the plots shows a diverse range of 

life cycles, including annuals like 'Bromus tectorum' (Wall Brome), biennials such as 

'Centaurea iberica' (Iberian knapweed), numerous perennials like 'Carex pachystylis' 

(Thick-stem sedge, desert sedge), and subshrubs such as 'Rosa persica' (Persian rose). 

¥! Ecological Context: The plant communities across the sample plots are typical for the 

semiarid regions of Central Asia, with variations in species richness indicating different 

levels of ecological succession and habitat quality. The presence of both native and 

alien species across different moisture regimes from xeric to mesic habitats suggests a 

dynamic interplay between natural plant communities and those influenced by 

human activity. 

10.4.6!500 MW PV plant 

10.4.6.1! Methodology 

Within the expansive area accommodating the 500 MW PV Plant and surrounding area, a total 

of 2 sample plots were surveyed during the summer 2023 event on July 29. 

 

Figure 10-12 Survey map. Survey track (red line) and sample plots in the areas of 500 

MW PV (Nurabad District of Samarkand Region) 

Table 10-7 Sample plots checklist for the 500 MW PV Plant  
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Table 10-8 Spring 2024 sample plots checklist for the 500 MW PV Plant 

SP 

NO. 

PROJECT 

SITE 

LOCATION DATE LATITUDE, N LONGITUDE, 

E 

ELEVATION, 

M.S.L. 

HABITAT TYPE 

12 500 

MW PV 

Nurobod 

District of 

Samarkand 

Region, 2.5 

km to the 

west of the 

village 

Koshkuduk 

3/16/2024 39.43708 65.966615 357 modified 

(Fallow 

lands) 

13 500 

MW PV 

Nurobod 

District of 

Samarkand 

Region, 4.6 

km to the 

southwest of 

the village 

Koshkuduk 

3/16/2024 39.420041 65.94642 366 natural (Dry 

grassland) 

17 500 

MW PV 

Nurobod 

District of 

Samarkand 

Region, 3 

km to the 

west of the 

village 

Koshkuduk 

4/6/2024 39.42562 65.96582 346 natural (Dry 

grassland) 

 

In the Nurobod District of the Samarkand Region, the spring 2024 botanical survey was 

conducted on March 16 and April 6 across several sample plots (SP12, SP13, SP17) as part of 

the environmental assessment for the 500 MW Photovoltaic (PV) Plant project. These surveys 

offer insights into the diversity and ecological characteristics of habitats influenced by the 

proximity of large-scale solar energy developments. 

Sample plot 12, located 2.5 km west of the village Koshkuduk, is characterized as modified 

fallow lands, indicating areas previously under cultivation but now left to undergo secondary 

succession. The plot has a canopy cover of 20-30% and supports 19 species. This site highlights 

the gradual natural recovery processes demonstrating how former agricultural lands are 

transitioning towards a more diverse vegetative state. 

Sample plot 13, situated 4.6 km southwest of Koshkuduk, is found within a natural dry grassland 

habitat. With a canopy cover of 30-40%, this site houses 20 species. The slightly denser 

vegetation cover here supports a higher diversity of grasses and forbs, maintaining a robust 

ecosystem typical of the region’s dry grasslands which have not been significantly altered by 

human activity. 
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Sample plot 17, situated 3 km west of Koshkuduk, also falls within natural dry grassland and 

features the highest canopy cover among the surveyed plots at 60-70%. This plot supports 23 

species, indicating a well-preserved natural habitat that offers a resilient, dense cover and a 

diverse range of plant life adapted to semi-arid conditions. 

These findings from the spring 2024 survey emphasize the varied ecological dynamics across 

the project area, reflecting both recovering modified habitats and well-preserved natural 

landscapes. Such diversity in plant species and habitat types within close proximity to the 500 

MW PV Plant underscores the ecological complexity and the importance of ongoing 

environmental monitoring as part of sustainable project development. 

10.4.6.2!Results – Habitats and Communities 

During surveys, two habitat types were identified; Fallow land and Dry Grassland. The 500MW 

site was dominated by natural Dry Grassland, with small areas of fallow land on the Western 

border of the site. 

Table 10-9 Habitat Classification  

HABITAT  CLASSIFICATION NOTES 

Fallow Land Modified 
Abandoned non irrigated arable land 

with sandy-clayey soil 

Dry Grasslands Natural 
Unploughed areas with more or less 

rugged terrain 
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Table 10-10 Habitat types within Karakul BESS sites 
S
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44 Karak

ul 

BESS 

Karakul 

District of 

Bukhara 

Region, 

surroundin

gs of the 

town 

Karakul 

17.06.20

23 

39.516

88 

63.872

22 

21

0 

natural 

(sandy 

desert with 

psammoph

ytic scrub) + 

modified 

(constructio

n site) 

20-

30 

19 0 0 

Sample Plot 44, located in the Karakul District of the Bukhara Region near the town of Karakul, 

presents an intriguing blend of natural and modified habitats within a sandy desert 

environment. This plot, surveyed on June 17, 2023, features psammophytic scrub—a 

vegetation type adapted to sandy desert conditions—alongside areas impacted by 

construction activities. Positioned at an elevation of 210 meters above sea level, it hosts 19 

species within a canopy cover range of 20-30%. 

10.4.7.2!Results – Habitats and Communities 

Surveys of the Karakul BESS site revealed just one modified habitat type across the facility 

footprint; Sandy Desert. 

Table 10-11 Habitat Classification  

HABITAT  CLASSIFICATION NOTES 

Sandy Desert Modified 

The site borders the edge of of South-western 

Kyzylkum and modified habitats (construction 

site and garbage dump) of the Bukahara Oasis. 
The project area is highly degraded with more 
than half of the original habitat destroyed  
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SP 5, on the Syrdarya River's left bank within the Syrdarya District, represents a natural riparian 

scrub habitat with a 60-70% canopy cover and 41 species, underscoring the importance of 

riparian zones in maintaining biodiversity and ecosystem health. 

SPs 6 through 31 reveal a mosaic of modified habitats across the Tashkent and Samarkand 

Regions, with a focus on irrigated agricultural lands, woodland belts, and boundary strips. 

These plots demonstrate varying degrees of human influence, with canopy covers generally 

high, indicating robust vegetative growth in areas adjacent to agricultural and infrastructural 

developments. 

SP 13 in the Sharaf Rashidov District of Dzhizak Region, and SPs 14 and 16, present contrasting 

natural habitats of dry grasslands and xerophytic shrubland, with lower canopy covers 

reflecting the semi-arid environmental conditions. Particularly, SP 14 identifies one species listed 

in the UzbRDB, highlighting conservation value within these natural habitats. 

SPs 17 through 31 extend through the Gallaral District of Dzhizak Region into the Pastdargom 

District of Samarkand Region, showcasing a range from natural wetlands to intensely modified 

arable lands and infrastructural verges. 

10.4.8.2!Results – Habitats and Communities 

Across the length of the 350km OTL, a total of 9 habitat types were described, consisting of 5 

modified habitats and four naturals. 

Table 10-12 Habitat Classification  

HABITAT  CLASSIFICATION NOTES 

Arable Land Modified  
Irrigated or rainfed land used for wheat, 
barley and safflower 

Fallow Land Modified Abandoned arable land  

Fruit Gardens and 
Vineyards 

Modified Plantations dominated by fruit tree species 

Woodland belts, 
boundary-strips, 
roadsides, canals and 

drainage channels 

Modified 

Lines of planted trees, Dry perennial 
anthropogenic herbaceous vegetation and 
Mesic perennial anthropogenic herbaceous 

vegetation 

Xenophytic Shrubland Natural 
Shrubland on the steep stony slopes of 
Nuratau Ridge. One endemic flora species 
recorded here. 

Dry Grasslands Natural 
Grasslands on piedmonts and foothills of 
Nuratau and Khobduntau ridges 

Wet Grassland  Natural 
Small areas along valleys of temporary 
streams and near springs with intensively 
grazed vegetation 

Riparian Scrub Natural 
Riparian scrub belong to the type 
Potamophyta (Tugay vegetation). Riparian 
ecosystems in this region are relict and one 
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points, transect surveys were carried out along paths that extended for 1 to 2 kilometres. This 

dual approach was aimed at assessing two main types of biotopes present within the Sazagan 

area: deposited lands, indicating recent anthropogenic activities, and agricultural fields, 

reflecting the area's long-standing cultivation practices. 

 

Figure 10-23 Survey points and transects on Nurobod SS (Green Polygon) in June 2023 

 

Table 10-13 Survey Points on and near to the Nurobod SS (June 2023) 

NO NAME 

OF 

POINT 

DATE  N  E  BIOTOPE T AIR 

ºC 

T SOIL, 

ºC 

HUMIDITY, 

% 

1 PS-3 28/06/23 39.576767° 66.744959° Deposited lands 34.9 42.8 21 

2 PS-4 28/06/23 39.574226° 66.737152° Agricultural fields 35.3 44.6 20 

Table 10-14 Survey Transects on and near to the Nurobod SS (June 2023) 

NO NAME OF 

TRANSECT 

DATE AND TIME LENGTH BIOTOPE T AIR ºC T SOIL, 

ºC 

HUMIDITY

, % 

1 PS-3 28/06/23 2 km Deposited lands 34.9 42.8 21 

2 PS-4 28/06/23 1 km Agricultural fields 35.3 44.6 20 
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Figure 10-24 Additional transect within Nurobod SS completed in Spring 2024 

 

Table 10-15 Additional transect completed in May 2024 surveys of the Nurobod SS 

NAME OF TRANSECT DATE  START OF TRANSECT  

N, E (DD FORMAT) 

END OF TRANSECT 

N, E (DD FORMAT) 

LENGTH, 

KM 

BIOTOPE 

Nurabad SS_ 2024-

05-14 15:22_1.12km 

14/05/2024 39.575297 

66.742706 

39.575114 

66.753605 

1.12 Fallow 

land 

 

10.5.2.2! Results 

Literary sources suggest the potential presence of 13 species, including some endemic and 

conservationally important species such as the Central Asian Tortoise and Central Asian 

Cobra.  

The surveyed territory is significantly influenced by human activities, including agriculture 

(wheat and barley cultivation) and pastoral land use. During the June 2023 field survey, zero 

species were recorded at points PS3 and PS4. However, surveys conducted on 28th June 2023, 

near to the Nurobod SS site (<5km away) and covering similar habitats to those found at the 

Nurobod SS recorded a total of 3 reptile species: Steppe agama (Trapelus sanguinolentus), 

Asian snake-eyed skink (Ablepharus pannonicus) and Steppe Racerunner (Eremias arguta).  
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Table 10-16 List of  species potentially present at Nurobod sub-station 

! SPECIES SPECIES 

PRESENCE 

ACC. TO 

LITERARY 

SOURCES 

SPECIES 

NOTED 

DURING 

SURVEYS 

INFERRED 

ABUNDANC

E 

ENDEMIS

M 

CONSERVATION STATUS 

UZRDB IUCN CITES 

1 Turan toad  

Bufotes turanensis 

+  Common UZ, TJ, 

TM 

 LC  

2 Central Asian 

Tortoise  

Testudo horsfieldii 

+ 

 

Common 

 

2 (VU) VU II 

3 Turkestan thin-toed 

gecko  

Tenuidactylus 

fedtschenkoi 

+ 

 

Common UZ, TJ, 

TM, KZ 

 LC  

4 Steppe Agama  

Trapelus 

sanguinolentus 

+ + Common   LC  

5 Asian snake-eyed 

Skink 

Ablepharus 

pannonicus 

+ + Common   LC  

6 Schneider's skink 

Eumeces schneideri 

+  Not 

numerous 

  LC  

7 Glass lizard  

Pseudopus apodus 

+ 

 
Not 

numerous 

  LC  

8 Rapid Racerunner 

Eremias velox 

+ + Common   LC  

9 Steppe racerunner 

Eremias arguta 

+ 

 
Not 

numerous 

 

 

LC 

 

10 Tatary sand boa  

Eryx tataricus 

+  Rare  3 (NT) LC II 

11 Sand racer  

Psammophis 

lineolatus 

+ 

 

Common   LC  

12 Spotted whip snake 

Hemorrhois 

ravergieri 

+  Common   LC  

13 Central Asian cobra  

Naja oxiana 

+  Rare UZ, TM, 

TJ, IR, 

AF, PK 

3 (NT) NT II 

Notes: UzRDB– species/subspecies listed in the Red Data Book of Uzbekistan (2019) (VU – vulnerable; NT – near-threatened); IUCN – 

species included in the Red List of the International Union for Conservation of Nature (VU - vulnerable); CITES I, II – species listed in the 

appendices (I, II) to the Convention on International Trade in Endangered Species of Wild Fauna and Flora; Endemism: AF – 

Afghanistan; CN – China; KZ – Kazakhstan; IR – Iran; TM – Turkmenistan; KG – Kyrgyzstan; TJ – Tajikistan; UZ – Uzbekistan. 

 

During the Spring survey conducted in March and April 2024 no herptile species were 

recorded. In addition, the survey did not record the Central Asian Tortoise sightings, and no 

tortoise burrows were identified on site, however, it was considered likely that this species is 
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Figure 10-25 Survey transects on 70km OTL during the Summer 2023 Survey 

Table 10-17 Survey transects on 70km OTL corridor (August 2023) 

POINT DATE  

BEGIN OF 

TRANSECT 

 

END OF 

TRANSECT 

 

LENGTH 

 KM 
BIOTOPE 

T AIR 

ºC 

T 

SOIL, 

ºC 

HUMIDITY, 

% 

PLN-

1 
30/08/23 

39.576059° 

66.737745° 

39.566393° 

66.742018° 
1.13 Sazagan site 24.6 26.8 32 

PLN-

2 
30/08/23 

39.568289° 

66.651061° 

39.569996° 

66.639031° 
1.06 

Wheat fields, 

fallow land, 

ravine 

28.3 47.7 32 

PLN-

3 
30/08/23 

39.533276° 

66.512261° 

39.530160° 

66.498623° 
1.26 A ravine, a scour 28.4 32.6 32 

PLN-

4 
30/08/23 

39.512995° 

66.426383° 

39.510381° 

66.414994° 
1.04 

Bagara foothills 

through which 

the gas pipeline 

passes 

28.4 31.9 30 

PLN-

5 
30/08/23 

39.504631° 

66.367995° 

39.503814° 

66.361326° 
1.06 

The natural hilly 

landscape 

 

25.4 37.8 30 

PLN-

6 
30/08/23 

39.439060° 

66.180656° 

39.435895° 

66.169032° 
1.07 

The hills between 

the bagara 
27.0 47.0 29 

PLN-

7 
30/08/23 

39.420389° 

66.054487° 

39.418424° 

66.040842° 
1.2 

Small-scale 

transformation of 

the territory near 

the village, 

steppe area 

29.2 38.9 32 

PLN-

8 
30/08/23 

39.427239° 

65.983609° 

39.426674° 

65.971470° 
1.05 

Well-preserved 

steppe site with 

salinization 

31.0 35.7 28 

Table 10-18 Survey transects on 70 km OTL 15 May 2024 
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¥! Steppe Agama (Trapelus sanguinolentus) was observed at survey point PLN 3, 6, 7 and 

8 indicating a population density of 1.4, 2.1, 4.6 and 2.2 individuals per hectare 

respectively. 

¥! Rapid Racerunner (Eremias volex) was observed across survey points PLN-7 (3 

individuals) and PLN-8 (2 individuals). The population density for this species was 

calculated at 7.4 individuals per hectare at PLN-7 and 3.2 individuals per hectare at 

PLN-8A comparison between literature sources and field survey results are shown in the 

table below. 

Table 10-19 List of  species potentially present at along the 70km OTLs 

! SPECIES SPECIES 

PRESENCE 

ACC. TO 

LITERARY 

SOURCES 

SPECIES 

NOTED 

DURING 

SURVEYS 

INFERRED 

ABUNDANC

E 

ENDEMIS

M 
CONSERVATION STATUS 

UZRDB IUCN CITES 

1 Turan toad  

Bufotes turanensis 

+  Common UZ, TJ, 

TM 

 LC  

2 Central Asian 

Tortoise  

Testudo horsfieldii 

+ + Common 

 

2 (VU) VU II 

3 Turkestan thin-toed 

gecko  

Tenuidactylus 

fedtschenkoi 

+ 

 

Common UZ, TJ, 

TM, KZ 

 LC  

4 Steppe Agama  

Trapelus 

sanguinolentus 

+ + Common   LC  

5 Asian snake-eyed 

Skink 

Ablepharus 

pannonicus 

+  Common   LC  

6 Schneider's skink 

Eumeces schneideri 

+  Not 

numerous 

  LC  

7 Glass lizard  

Pseudopus apodus 

+ 

 

Not 

numerous 

  LC  

8 Rapid Racerunner 

Eremias velox 

+ + Common   LC  

9 Steppe racerunner 

Eremias arguta 

+ 

 

Not 

numerous 

 

 

LC 

 

10 Caspian Monitor 

Varanus griseus 

caspius 

+  Rare  2 

(VU:D) 

LC I 

11 Tatary sand boa  

Eryx tataricus 

+  Rare  3 (NT) LC II 

12 Sand racer  

Psammophis 

lineolatus 

+ 

 

Common   LC  
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ecological features over a wider expanse. The transects facilitated a dynamic examination of 

the environmental attributes, enhancing the understanding of spatial distribution patterns and 

potential ecological gradients within the surveyed biotopes. 

 

Figure 10-27 Summer 2023 survey points and transects on the 500 MW PV and 

surrounding area. 

Table 10-20 Summer 2023 survey Points covering 500MW PV Plant 

 

NAME 

OF POINT 

DATE AND 

TIME 

N (DD 

FORMAT) 

E(DD 

FORMAT) 

BIOTOPE T AIR 

ºC 

T SOIL, 

ºC 

HUMIDITY, 

% 

P-1 27/06/23 39.443530° 65.977999° Deposited lands 33,7 41,4 21 

P-2 27/06/23 39.444009° 65.987181° Deposited lands 33,5 40,6 21 

P-3 27/06/23 39.426815° 65.966046° 
Gravelly-clay 

plain 
33,4 41,7 21 

P-4 27/06/23 39.427411° 65.933010° 
Gravelly-clay 

plain 
31,2 38,6 22 

P-5 27/06/23 39.419400° 65.944827° 
Gravelly-clay 

plain 
30,8 37,3 22 
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Table 10-21 Summer 2023 Transects covering the 500MW PV Plant 

TRANSECT DATE AND TIME LENGTH BIOTOPE T AIR 

ºC 

T SOIL, 

ºC 

HUMIDITY, 

% 

P-1 27/06/23 5 km Deposited lands 34,7 46,4 20 

P-2 27/06/23 3,6 km Deposited lands 33,5 40,6 21 

P-3 27/06/23 2 km Gravelly-clay plain 33,4 41,7 21 

P-4 27/06/23 2,6 km Gravelly-clay plain 31,2 38,6 22 

P-5 27/06/23 4 km Gravelly-clay plain 30,8 37,3 22 

 

Figure 10-28 March 2024 transect covering nearby areas. 
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Figure 10-29 April 2024 survey points and transects covering the 500 MW PV and 

surrounding area 

Table 10-22 Transects covered during Spring 2024 survey of 500 MW Plant and 

surrounding area 

NAME OF TRANSECT DATE  LENGTH (KM) BIOTOPE 

1 18/04/24 1.4 Deposited lands 

2 18/04/24 2.5 Deposited lands 

3 18/04/24 1.5 Deposited lands 

4 18/04/24 2.7 Gravelly-clay plain 

5 18/04/24 4 Gravelly-clay plain 

6 18/04/24 2 Gravelly-clay plain 

 

10.5.4.2! Results  

The assessment identified a potential presence of 12 species according to literary sources. Key 

conservation statuses highlight the ecological importance of several species, particularly the 

Central Asian Tortoise and Tatary sand boa, both under CITES Appendix II and classified as 

Vulnerable (VU) and Near Threatened (NT) respectively by the IUCN and the Red Data Book 

of Uzbekistan.  
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During surveying it was noted that the area is under significant use but still hosts a variety of 

reptile species, suggesting resilience among these communities to the current levels of 

anthropogenic pressure. Four species were recorded during June 2023 surveys, all 

characteristic of the piedmont plains and foothills of Uzbekistan. The species recorded along 

with their population densities measured in individuals per hectare (inds/ha) at specified survey 

points and transects are as follows: 

¥! Turkestan thin-toed gecko (Tenuidactylus fedtschenkoi): Found at survey point P-4 with 

a population density of 3.8 inds/ha. 

¥! Steppe Agama (Trapelus sanguinolentus): Observed at survey points P-4 and P-5 with 

densities of 0.6 inds/ha and 1.0 inds/ha, respectively. 

¥! Sunwatcher Toad-headed Agama (Phrynocephalus helioscopus): Detected at survey 

points P-3 and P-5 with population densities of 4.1 inds/ha and 2.1 inds/ha, respectively. 

¥! Rapid racerunner (Eremias velox): Located across survey points P-3, P-4, and P-5 with 

densities of 2.9 inds/ha, 1.6 inds/ha, and 1.8 inds/ha, respectively. 

¥! Zero Central Asian Tortoises were recorded in the project areas during the Herptile 

Surveys in June 2023. This is not considered unusual, however, as the survey was 

undertaken during the aestivation period of this species. However, presence of this 

species was confirmed near the Porject site through the observations of 3 carapaces 

during a scoping visit in July and August 2023. 

Table 10-23 List of herptile species potentially inhabiting 500 MW PV plant 

! SPECIES SPECIES 

PRESENCE 

ACC. TO 

LITERARY 

SOURCES 

SPECIES 

NOTED 

DURING 

SURVEYS 

INFERRED 

ABUNDANC

E 

ENDEMISM CONSERVATION STATUS 

UZRDB IUCN CITE

S 

1 Turan toad 

Bufotes turanensis 

+  Common UZ, TJ, TM  LC  

2 Central Asian Tortoise 

Testudo horsfieldii 

+ 

 

Common  2 (VU) VU II 

3 Turkestan thin-toed 

gecko  

Tenuidactylus 

fedtschenkoi 

+ + Common UZ, TJ, TM, 

KZ 

 LC  

4 Steppe Agama 

Trapelus 

sanguinolentus 

+ + Common   LC  

5 Sunwatcher toad-

headed agama 

Phrynocephalus 

helioscopus 

+ + Not 

numerous 

  LC  

6 Rapid Racerunner  

Eremias velox 

+ + Common   LC  

7 Steppe racerunner  

Eremias arguta 

+  Not 

numerous 

  LC  
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The Summer survey consisted of a single point, PB-K-1, selected to capture the essence of the 

biotope under study. This point was instrumental in recording key environmental parameters, 

such as air and soil temperatures, alongside humidity levels, providing a snapshot of the 

prevailing climatic conditions within the area earmarked for the Karakul BESS development. 

Complementing the survey point, a transect (PB-K-1) extended for 1 kilometer across the same 

biotope during the summer survey. Two transects, Karakul_1 and Karakul_2, were undertaken 

in the BESS site and along the access road during Spring 2024. These transects were 

strategically conducted to offer an improved understanding of the environmental 

characteristics across a larger area, ensuring that the data collected was representative of 

the wider landscape around the Karakul BESS site. 

 

Figure 10-30 Survey map including survey points and transects on Karakul BESS 

(Summer, 2023) 

Table 10-24 Survey points on Karakul BESS (June 2023) 

POINT DATE  CO-

ORDINATES 

BIOTOPE T AIR ºC T SOIL, ºC HUMIDITY, % 

PB-K-1 27/06/23 39.515641° 

63.872612° 

Fixed sands, significant 

anthropogenic 

pressure in the form of 

a landfill and quarry.  

34,2 44,7 21 

Table 10-25 Survey transect on Karakul BESS (June 2023) 

TRANSECT DATE  LENGTH BIOTOPE T AIR ºC T SOIL, ºC HUMIDITY, % 

PB-K-1 27/06/23 1 km Fixed sands, significant 

anthropogenic 

pressure in the form of 

a landfill and quarry.  

34,2 44,7 21 
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Figure 10-31 Survey transects on Karakul BESS (March 2024) 

Table 10-26 Survey transects on Karakul BESS (March 2024) 

NAME OF 

POINT 

DATE AND 

TIME 

N (DD 

FORMAT) 

E (DD 

FORMAT) 

BIOTOPE 

Karakul_1 13/03/2024 39.517277 63.87006 Fixed sands, significant 

anthropogenic pressure in the form 

of a landfill and quarry.  

Karakul_2 13/03/2024 39.512386 63.861006 Sandy desert with significant 

anthropogenic pressure in the form 

of a landfill and quarry. 

10.5.5.1! Results 

A literature review identified the possible presence of 5 Reptile species within the Karakul BESS 

site and surroundings, shown in the table below. Importantly, all identified species are classified 

under the Least Concern (LC) category by the IUCN, indicating that, as of current evaluations, 

they are not at immediate risk of population decline or habitat loss within their broader 

distribution. 
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Table 10-27 List of reptile species potentially inhabiting the Karakul BESS 

! SPECIES SPECIES 

PRESENCE 

ACC. TO 

LITERARY 

SOURCES 

SPECIES 

NOTED 

DURING 

SURVEYS 

INFERRED 

ABUNDANCE 

ENDEMISM CONSERVATION STATUS 

UZRDB IUCN CITES 

1 Caspian thin-

toed gecko 

Tenuidactylus 

caspius 

+ 

 

Common 

 

 LC  

2 Steppe Agama  

Trapelus 

sanguinolentus 

+ 

 

Common   LC  

3 Rapid racerunner  

Eremias velox 

+ 

 

Common   LC  

4 Arrow snake  

Psammophis 

lineolatus 

+ 

 

Common   LC  

5 Saw-scaled viper  

Echis carinatus 

+  Not 

numerous  

  LC  

Notes: UzRDB– species/subspecies listed in the Red Data Book of Uzbekistan (2019) (VU – vulnerable; NT – near-threatened); IUCN – 

species included in the Red List of the International Union for Conservation of Nature (VU - vulnerable); CITES I, II – species listed in the 

appendices (I, II) to the Convention on International Trade in Endangered Species of Wild Fauna and Flora; Endemism: AF – 

Afghanistan; CN – China; KZ – Kazakhstan; IR – Iran; TM – Turkmenistan; KG – Kyrgyzstan; TJ – Tajikistan; UZ – Uzbekistan. 

However, the herpetological surveys conducted within the construction area in Summer 2023 

and Spring 2024 did not record the presence of any species, neither through direct 

observations of reptile species nor signs of evidence of the same, such as tracks and burrows.  

Despite the survey being carried out under weather conditions that are typically favourable 

for reptile activity, the absence of reptilian fauna could be significantly attributed to the high 

level of anthropogenic pressure observed within and around the survey area. 

The survey area's proximity to a municipal waste dump and the presence of considerable 

amounts of waste on-site, including a dump of dead animals and quarry ravines, likely 

contribute to the unsuitability of the habitat for reptile populations.  

10.5.6!350-km OTL  

10.5.6.1! Methodology 

The herptile survey for the 350km OTL was undertaken via a total of 25 survey transects (PL1-

PL25) during August 29-30, 2023.  

The survey employed a blend of stationary survey points and transect methodologies, 

conducted during August 29-30, 2023, to gather detailed ecological data across different 

biotopes. The survey points were chosen to capture a wide array of environmental 

parameters, including air and soil temperatures, and humidity levels, providing a snapshot of 
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the local climatic and soil conditions which are vital for assessing the potential impact of the 

project on these ecosystems. 

 

Figure 10-32 Survey transects (PL1-25) on the 350km OTL route  

 

Table 10-28 Survey transects (PL1-25) on the 350km OTL route  

NAME 

OF 

POINT 

DATE  BEGIN OF 

TRANSECT  

N, E  

END OF 

TRANSECT 

N, E  

LENGTH 

KM 

BIOTOPE T AIR 

ºC 

T 

SOIL, 

ºC 

HUMIDITY, 

% 

PL-1 29/08/23 41.009074° 

69.088070° 

41.000085° 

69.088619° 

1.18 Agro-

landscape, 

agricultural 

fields (potatoes, 

corn), irrigation 

canal 

25,5 27,4 45 

PL-2 29/08/23 40.927882° 

69.013745° 

40.921705° 

68.999866° 

1.36 Agro-

landscape, 

agricultural 

fields (wheat, 

corn) poplar 

trees, mulberry 

trees along the 

roadside 

25,7 31,9 48 

PL-3 29/08/23 40.867007° 

68.899121° 

40.859601° 

68.890741° 

1.07 Arable land, 

irrigation canal, 

poplars, 

substation. 

26,5 35,4 40 
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Table 10-29 List of reptile species potentially inhabiting the 350km OTL 

! SPECIES SPECIES 

PRESENCE 

ACC. TO 

LITERARY 

SOURCES 

SPECIES 

NOTED 

DURING 

SURVEYS 

INFERRED 

ABUNDANC

E 

ENDEMIS

M 

CONSERVATION STATUS 

UZRDB IUCN CITE

S 

1 Turan toad  

Bufotes turanensis 

+  Common UZ, TJ, 

TM 

 
LC 

 

2 Eurasian marsh frog 

Pelophylax 

ridibundus 

+ + Common   LC  

3 Central Asian 

Tortoise Testudo 

horsfieldii 

+ 
 

Common  2 (VU) VU II 

4 Turkestan thin-toed 

gecko  

Tenuidactylus 

fedtschenkoi 

+ 
 

Common UZ, TJ, 

TM, KZ 

 LC  

5 Steppe Agama  

Trapelus 

sanguinolentus 

+ 
 

Common   LC  

6 Sunwatcher toad-

headed agama  

Phrynocephalus 

helioscopus 

+ 
 

Not 

numerous 

  LC  

7 Glass lizard  

Pseudopus apodus 

+  Not 

numerous 

  LC  

8 Desert Lidless Skink 

Ablepharus deserti 

+ + Common   LC  

9 Rapid Racerunner 

Eremias velox 

+ + Common   LC  

10 Steppe racerunner 

Eremias arguta 

+  Not 

numerous 

  LC  

11 Tatary sand boa  

Eryx tataricus 

+  Rare  3 (NT) LC II 

12 Sand racer  

Psammophis 

lineolatus 

+ 
 

Common   LC  

13 Spotted whip snake 

Hemorrhois 

ravergieri 

+  Common   LC  

14 Dice snake 

Natrix tessellata 

+ + Common   LC  

Notes: UzRDB– species/subspecies listed in the Red Data Book of Uzbekistan (2019) (VU – vulnerable; NT – near-threatened); IUCN – 

species included in the Red List of the International Union for Conservation of Nature (VU - vulnerable); CITES I, II – species listed in 

the appendices (I, II) to the Convention on International Trade in Endangered Species of Wild Fauna and Flora; Endemism: AF – 

Afghanistan; CN – China; KZ – Kazakhstan; IR – Iran; TM – Turkmenistan; KG – Kyrgyzstan; TJ – Tajikistan; UZ – Uzbekistan. 

The counts and population densities (individuals/ha) of the reptiles species recorded are  as 

follows: 

¥! Eurasian marsh frog (Pelophylax ridibundus): A total of 70 individuals recorded at 8 

survey transects 

¥! Desert Lidless Skink (Ablepharus deserti): A total of 7 individuals recorded at 4 survey 

transects 
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¥! Rapid Racerunner (Eremias velox): A total of 13 individuals recorded at 6 survey 

transects 

¥! Dice Snake (Natrix tessellate): A total of 3 individuals recorded at 2 survey transects 

The above species are common, widespread and of least conservation concern at the 

national and international levels. 

Table 10-30 Abundance of species recorded during herptile survey of 350km OTL  

SPECIES SURVEY POINT/TRANSECT NO. OF RECORDED 

ANIMALS 

POPULATION DENSITY ON 

THE SITE, INDS/HA 

Eurasian marsh frog 

Pelophylax ridibundus 

PL-1,  

PL-2,  

PL-3,  

PL-4,  

PL-6,  

PL-7,   

PL-22, 

PL-23 

1,  

8,  

12,  

16,  

11, 

8,  

11,  

3 

6.2 

13.5 

22.3 

38.9 

25.3 

16.2 

24.3 

9.1 

Desert Lidless Skink 

Ablepharus deserti 

PL-1,  

PL-3,  

PL-4,  

PL-22, 

1,  

3,  

2,  

1 

3.2  

8.4  

6.7 

2.8 

Rapid Racerunner 

Eremias velox 

PL-12,  

PL-13,  

PL-14,  

PL-19,  

PL-22,  

PL-23 

2, 

3, 

1, 

3, 

2, 

2 

4.3 

7.9  

2.2  

9.1  

4.7  

5.1 

Dice Snarke 

Natrix tessellata 

PL-3, 

 PL-6, 

1, 

2 

0.4 

1.2 

It is noted that the timing of the survey is not the best period for amphibian and reptile activity, 

especially for some species such as Central Asian Tortoise. Some reptile and amphibian 

species potentially present in some areas may not have been encountered during the survey 

period due to secretive behaviour and the limited nature of survey periods. 

10.6 Non-Volant Mammals 

10.6.1!Methods 

The research area for the mammal study spans multiple districts across four regions: Quyi 

Chirchiq in Tashkent Region; Syrdarya, Mirzaabad, Akaltyn, and Sardoba in Syrdarya Region; 

Dustlik, Pakhtakor, Sharaf-Rashidov, and Gallaaral in Jizzakh Region; and Bulungur, Jomboy, 

Payariq, Akdarya, Pastdargom, and Nurabad in Samarkand Region, along with Karakul District 

in Bukhara Region. 
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Figure 10-33 The survey points on Nurabad Substation and its adjacent areas 

Table 10-31 The survey points and coordinates on Nurobod SS, Nurabod SS, and 

adjacent areas 

NO. POINT DATE N E TRANSECT 

LENGTH 

(KM) 

1 500/220KV New Nurabad 

Substation (54.5 Ha) 

15.06.2023 39.576222° 66.749989° 1 

2 500 MWh New BESS Location (17 

Ha) 

15.06.2023 39.573656° 66.738198° 0.5 

3 Gas pipe buffer-N (eastern part) 26.07.2023 39.569192° 66.740091° 1 

 

10.6.2.2! Results  

The surveys conducted around the Nurabad SS facility recorded a diverse array of mammal 

species at different trophic levels which play integral roles in the local ecosystem. In total 6 

mammal species, comprising 1 species of insectivore, 4 species of rodents, and indications of 

4 species of predators. 

 



 

 
 

!

Samarkand II Solar PV and BESS Project 

Environmental and Social Impact Assessment (ESIA) 

 243 

   

Table 10-32 Primary data of mammals recorded on Nurabad SS 

NO SPECIES NO. OF RECORDED 

ANIMALS 

INFERRED 

ABUNDANCE 

IUCN  UZRB 

1 Long-eared hedgehog 

Hemiechinus auritus 

Track Common LC - 

2 Yellow ground squirrel 

Spermophilus fulvus 

2 burrows Common LC - 

3 Zaisan mole vole 

Ellobius tancrei 

1 colony Common LC - 

4 Red fox  

Vulpes vulpes  

Burrow Common LC - 

5 Steppe polecat 

Mustela eversmanni 

Burrow Rare LC VU 

6 Asiatic wildcat 

Felis silvestris ornata 

Track, burrow Sparse LC VU 

The Long-eared hedgehog (Hemiechinus auritus) emerged as a fairly common species within 

the surveyed territory, marked by the visibility of its tracks and droppings, especially noted 

along dirt roads and the perimeters of barley fields. Notably, the once reported Lepus tolai 

(Tolai hare) has now become exceedingly rare, with no confirmatory evidence of its presence 

found during the survey. 

The Yellow ground squirrel (Spermophilus fulvus) was the most frequently observed mammal, 

present across various biotopes ranging from flatlands and ravine slopes to the edges of fields 

and dirt roads. Their burrows and signs of activity were conspicuous throughout the survey 

area. Another commonly found species was the Zaisan mole vole (Ellobius tancrei), with colony 

excavations identified in sparsely vegetated flatlands and on terraces of what were once 

agricultural fields. 

Predators such as the Red fox (Vulpes vulpes karagan) were common across all biotopes, 

evidenced by tracks, burrows, and droppings. The Asiatic wildcat (Felis silvestris ornata), 

though less common, was detected in a singular location - a dry riverbed. The diversity in the 

rodent population, including the abundant presence of Yellow Ground Squirrel, provides a 

food base for the predatory species recorded. 

The Steppe polecat (Mustela eversmanni), listed as Vulnerable nationally (UzRDB), generally 

found near yellow ground squirrel settlements, was identified as possibly present through its 

burrows, although no other spoor was found. 





 

 
 

!

Samarkand II Solar PV and BESS Project 

Environmental and Social Impact Assessment (ESIA) 

 245 

   

Table 10-33 The survey points and coordinates on70 km OTL (pooling station - Nurabad 

SS) 

POINT DATE START OF TRANSECT (N, E) END OF TRANSECT (N, E) TRANSECT 

LENGTH (KM) 

PLN-1 30/08/23 39.576059° 

66.737745° 

39.566393° 

66.742018° 

1.13 

PLN-2 30/08/23 39.568289° 

66.651061° 

39.569996° 

66.639031° 

1.06 

PLN-3 30/08/23 39.533276° 

66.512261° 

39.530160° 

66.498623° 

1.26 

PLN-4 30/08/23 39.512995° 

66.426383° 

39.510381° 

66.414994° 

1.04 

PLN-5 30/08/23 39.504631° 

66.367995° 

39.503814° 

66.361326° 

1.06 

PLN-6 30/08/23 39.439060° 

66.180656° 

39.566393° 

66.742018° 

1.13 

PLN-7 30/08/23 39.420389° 

66.054487° 

39.569996° 

66.639031° 

1.06 

PLN-8 30/08/23 39.427239° 

65.983609° 

39.530160° 

66.498623° 

1.26 

 

10.6.3.2! Results  

Throughout the transects, a variety of species were recorded, highlighting the ecological 

richness of the Samarkand region along the 70 km OTL corridor. This was particularly true for 

the natural habitats along the survey territory; the minimal anthropogenic impact in these 

areas has allowed for a rich diversity of species, including the identification of rare species, 

although largely based on indirect signs rather than direct visual observations.  
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Table 10-34 Primary data of mammals recorded in Samarkand region along 70 km 

OTL (Nurabad SS – Pooling station) 

NO SPECIES NO. OF RECORDED 

ANIMALS 

INFERRED 

ABUNDANCE 
IUCN UZRB 

1 Long-eared hedgehog 

Hemiechinus auritus 

Found in transects 1, 

2, 5, 7, 8 

Common LC - 

2 Brandt's Hedgehog 

Hemiechinus 

hypomelas 

Found in transect 8 Rare LC - 

3 Yellow ground squirrel  

Spermophilus fulvus 

Found in all transects Numerous LC - 

4 Small Five-toed Jerboa 

Allactaga elater 

Found in transect 5

  

Rare LC - 

5 Severtzov's Jerboa 

Allactaga  severtzovi 

Found in transects 7, 

8  

Rare LC - 

6 Grey Dwarf Hamster 

Cricetulus migratorius 

Found in transects 1, 

2 

Rare LC - 

7 Zaisan mole vole  

Ellobius tancrei 

Found in all transects 

except 3 

Common LC - 

8 Libyan jird  

Meriones libycus 

Found in transects 5, 

6 

Sparse LC - 

9 Midday Jird 

Meriones meridianus  

Found in transects 1, 

4, 6, 7, 8 

Rare LC - 

10 House Mouse 

Mus musculus 

Found in transect 1 Sparse LC - 

11 Steppe polecat  

Mustela eversmanni 

Found in transect 3 Rare LC VU 

12 Red fox  

Vulpes vulpes 

Found in transects 1, 

2, 3, 6, 7, 8 

Common LC - 

13 Corsac fox  

Vulpes corsac 

Found in transects 3, 

7, 8 

Rare LC - 

14 African Wildcat 

Felis libyca 

Found in transects 1, 

2, 3, 6, 7 

Common LC - 

The most significant observations were the possible presence of the Steppe Polecat (Mustela 

eversmanni), identified by the observation of burrows in Transect 3. The Steppe Polecat is listed 

as Nationally Vulnerable (UzRDB).  

The Yellow ground squirrel (Spermophilus fulvus) was observed across all transects, 

underscoring its abundance and wide distribution across different biotopes. The Long-eared 

hedgehog (Hemiechinus auritus) was found across multiple transects, indicating its 

widespread presence in the area. Interestingly, Brandt’s Hedgehog (Hemiechinus hypomelas) 

was noted on a single transect, suggesting either a habitat preference or lower population 

density. This species is of notable conservation concern, classified as Near Threatened in the 

Uzbekistan Red Data Book.  





 

 
 

!

Samarkand II Solar PV and BESS Project 

Environmental and Social Impact Assessment (ESIA) 

 248 

   

 

Figure 10-35 The survey points (brown) on Solar 500 MW PV plant and adjacent areas 

Table 10-35 The survey points and coordinates on Solar 500 MW PV plant, and 

adjacent areas 

NO. OBSERVATION POINT/TRANSECT DATE N E 

1 Steppe polecat killed on the 

highway 

29-30.08.2023 39.499123° 66.180649° 

2 4081 29-30.08.2023 39.444305° 65.992894° 

3 4073, 4074, 4076 29-30.08.2023 39.443852° 65.991980° 

4 4071 29-30.08.2023 39.443852° 65.991377° 

5 4073, 4074, 4076 29-30.08.2023 39.443852° 65.991377° 

6 4066 29-30.08.2023 39.452466° 65.990516° 

7 4068 29-30.08.2023 39.452352° 65.990447° 

8 4069 29-30.08.2023 39.453061° 65.989508° 

9 4078 29-30.08.2023 39.451511° 65.977297° 

10 4065 29-30.08.2023 39.451358° 65.977161° 

11 Tortoise carapaxl 29-30.08.2023 39.455699° 65.972573° 

12 hedgehog trail 29-30.08.2023 39.447520° 65.972518° 

13 pooling station (7 Ha) - EIF 29-30.08.2023 39.426361° 65.972400° 

14 Steppe polecat killed on the 

highway 

29-30.08.2023 39.499123° 66.180649° 



 

 
 

!

Samarkand II Solar PV and BESS Project 

Environmental and Social Impact Assessment (ESIA) 

 249 

   

NO. OBSERVATION POINT/TRANSECT DATE N E 

15 4081 29-30.08.2023 39.444305° 65.992894° 

16 4073, 4074, 4076 29-30.08.2023 39.443852° 65.991980° 

17 4071 29-30.08.2023 39.443852° 65.991377° 

18 4073, 4074, 4076 29-30.08.2023 39.443852° 65.991377° 

19 4066 29-30.08.2023 39.452466° 65.990516° 

20 4068 29-30.08.2023 39.452352° 65.990447° 

 

10.6.4.2! Results  

The mammalian surveys conducted at the Solar 500 MW PV plant highlighted the presence of 

a diverse assemblage of mammalian species, including two that are listed in the Red Book of 

the Republic of Uzbekistan. 

Table 10-36 Primary data of mammals recorded on Solar 500 MW PV plant 

NO SPECIES CONSERVATION STATUS OBSERVATION  INFERRED 

ABUNDANCE UZRDB IUCN CITES 

1 Brandt’s hedgehog 

Hemiechinus 

hypomelas 

3(NT) LC - tracks Rare  

2 Yellow ground squirrel 

Spermophilus fulvus 

- LC - 1 colony Common 

3 Corsac fox  

Vulpes Eorsac 

2(VU:D) LC - Recorded on 

Phototrap  

Rare 

4 Red fox  

Vulpes vulpes  

- LC - Droppings and burrows Common 

5 Steppe polecat 

Mustela eversmanni 

VU LC - 1 kill road animal was 

found in 19 km to the 

East 

Rare  

The Solar 500 MW PV plant survey revealed the presence of five mammal species. The Corsac 

fox's presence, recorded on a phototrap, points to its continued existence in the area, albeit 

as a rare find. Spermophilus fulvus remains a common sighting, its burrows, digging, and 

droppings a testament to its widespread distribution across the surveyed biotopes. 

These findings reflect a rich mammalian biodiversity within the project areas, including species 

of conservation concern. The potential presence of Vormela peregusna also indicates the 

ecological complexity and biodiversity richness of these project sites, underscoring the 

importance of integrating biodiversity conservation measures into project planning and 

execution. 
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Figure 10-36 Survey transects on Karakul BESS 

Table 10-37 Survey transect and coordinates on Karakul BESS 

NO. OBSERVATION POINT/TRANSECT 

(PHOTO NAME) 

DATE N E TRACK 

LENGTH (KM) 

1 PB-K-1 27.06.2023 39.516° 63.873° 1.1 

 

10.6.5.2! Results  

The mammal survey at the Karakul BESS, recorded the presence of 6 mammal species 

occupying different trophic levels. This varied mammalian population is characteristic of the 

sandy desert environment surrounding the Karakul BESS, showcasing a variety of species well-

adapted to such conditions. 
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Figure 10-56 Raptor Nest Search locations along the 70km OTL 

Table 10-54 Locations of Raptor Nest Search along the 70km OTL 

POINT N E ROUND 1 ROUND 2 

Point 01     

Point 02     

Point 03     

Point 04     

Point 05 39.44234 66.252388 26/04/2024  

Point 06     

Point 07     

Point 08     

Point 09     

Point 10 39.495672 66.523439 26/04/2024  

Point 10a 10a 39.52562 66.54422  

Point 11 39.437161 65.984657 21/03/2024 29/03/2024 

Point 12 39.405917 65.869277 21/03/2024 29/03/2024 

Pont 13 39.379658 65.895582 21/03/2024 29/03/2024 
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10.8.7.2! Results 

The number of records and species counts recorded at each VP during Autumn and Spring 

surveys are summarised in the following table.  

Table 10-55 Avifauna records from migration surveys along the 70km OTL 

VP AUTUMN SPRING 

NO. OF 

RECORDS 

NO OF 

SPECIES 

NO. OF 

CONSERVATION 

CONCERN 

NO. OF 

RECORDS 

NO. OF 

SPECIES 

NO. OF 

CONSERVATION 

CONCERN 

VP15 50 21 2 45 19 2 

VP16 79 24 6 40 22 6 

VP17 34 19 3 51 23 3 

VP18 62 15 1 43 24 3 

During Autumn surveys, the number of avifauna species recorded migrating at each VP 

ranged from 19 to 24. The highest level of activity (counts and species) was recorded at VP 16, 

located approximately halfway along the OTL near Sarikul. Of the species recorded, nine are 

of conservation concern, shown in the table below. The most abundant, with 4 individuals 

recorded across 3 of the VPs was the Steppe Eagle, a globally Endangered and nationally 

Vulnerable species. Other species considered highly vulnerable due to their conservation 

status and vulnerability to OTL structures, include the Egyptian Vulture, Eastern Imperial Eagle 

and Great Bustard. 

Table 10-56 Threatened avifauna species observed at 70km OTL during Autumn VP 

Surveys 

COMMON NAME IUCN  UZRDB 

 (2019) 

VP 

15 

VP 

16 

VP 

17 

VP 

18 

Black Stork  VU:R  1   

Cinereous Vulture NT NT  1   

Egyptian Vulture EN  VU:D   1  

Pallid Harrier NT NT    1 

Steppe Eagle EN VU:D 1 3 1  

Eastern Imperial Eagle VU  VU:D  1   

Great bustard (Oral Data) EN CR  (1)   

Little Bustard NT VU:D  1 1  

Northern Lapwing NT  1    

During Spring surveys, the number of avifauna species recorded migrating at each VP ranged 

from 19 to 24. The highest level of activity was recorded at VP 16, located approximately 

halfway along the OTL (near Sarikul). Of the species recorded, eight are of elevated 

conservation concern, either nationally and/or globally. The species recorded, their locations 

and conservation status are shown in the following table. Of notable conservation importance 

are the Egyptian Vulture and Steppe Eagle, both classified as globally Endangered and 
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nationally Vulnerable and, as large raptors, they are both particularly vulnerable to the 

impacts of OTLs.  

 

Table 10-57 Threatened avifauna species observed at 70km OTL during Spring VP 

Surveys 

COMMON NAME IUCN  UZRDB 

 (2019) 

VP 

15 

VP 

16 

VP 

17 

VP 

18 

OUT OF VP 

SURVEY 

Lesser Kestrel  NT  1 1   

Griffon Vulture  VU:D 1 1 2 1  

Egyptian Vulture EN  VU:D 2 1    

Pallid Harrier NT NT  1    

Steppe Eagle EN VU:D  1  1  

Eastern Imperial Eagle VU  VU:D  1    

Demoiselle Crane     2   

Great bustard* EN CR     X 

Little Bustard* NT VU:D     X 

Northern Lapwing NT     1  

*These migrating individuals were recorded during Asian Houbara surveys and are discussed in more details in the 

subsequent sections 

No observations of Great Bustard were made in the project area during the Great Bustard 

Winter Survey 2024. However, one migrating individual was recorded during the Asian Houbara 

Survey on March 20. 2024. The following figure shows the location of the observation.  
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Figure 10-57 Great Bustard Spring Record (Green and black Circle) 

 

No observations of Asian Houbara were made during the 2024 surveys of the project area. 

However, the following breeding and migrating species were recorded during the survey. Of 

note were the presence of Great Bustard (EN and Little Bustard (NT). On 20th March 2024, a 

single migrating Great Bustard was recorded along the 70km OTL corridor but outside of the 

selected survey points (near VP17). In addition, a total of five Little Bustards were recorded on 

the 21st and 29th March 2024 at Points 3 and 5 respectively. 

Table 10-58 Species recorded during the Asian Houbara Survey in 70km OTL Corridor 

in 2024 

POINT DATE  COMMON SPECIES NUMBER  STATUS  

Point01 20/03/2024 Black-bellied sandgrouse 60 migrating 

Point01 20/03/2024 Crested lark 30 migrating 

Point01 20/03/2024 Northern wheatear 1 breeding 

Point01 20/03/2024 Rough-legged buzzard 1 migrating 

N39.431247 

E66.119518  
20/03/2024 Great bustard 1 migrating 

Point02 20/03/2024 Demoiselle crane 18 migrating 

Point02 20/03/2024 Black-bellied sandgrouse 15 migrating 

Point03 21/03/2024 Little bustard 4 migrating 
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POINT DATE  COMMON SPECIES NUMBER  STATUS  

Point03 21/03/2024 Black-bellied sandgrouse 20 migrating 

Point03 21/03/2024 Harrier 1 migrating 

Point04 21/03/2024 Common buzzard 1 migrating 

Point04 21/03/2024 Merlin 1 migrating 

Point04 29/03/2024 Rock dove 1 resident 

Point05 21/03/2024 Black-bellied sandgrouse 4 breeding 

Point05 29/03/2024 Little bustard 1 migrating 

Point05 29/03/2024 Hen Harrier  1 migrating 

Point05 29/03/2024 Common Kestrel 1 breeding 

At each observation point the presence or absence of Raptors and/or their nests were 

recorded. In addition, chance encounters with other species of avifauna were noted, 

including any nests. All information from this survey is included in the table below. 

Table 10-59 Observation at each survey location and avifauna species recorded near 

the Project site during Raptor nest search. 

SURVEY 

POINT 

CO-

ORDINATES 
OBSERVATION SPECIES STATUS COUNT DISTANCE TO 

PROJECT 

1 $ $ $ $ $ 3.5km from 70km 

OTL 

2 $ $ $ $ $ 0.5km from 70km 

OTL 

3 $ $ $ $ $ 3.5km from 70km 

OTL 

4 $ $ $ $ $ 4.5km from 70km 

OTL 

- 39.442348, 

66.251825 

Nest on TL with 

2 chicks 

Common 

Raven 

(Corvus 

corax) 

  1 2.6km from 70km 

OTL 

5      2.5km from 70km 

OTL 

6      4.5km from 70km 

OTL 

- 39.49444, 

66.342812 

 Little Egret 

(Egretta 

garzetta) 

UzRDB 

NT 

1 0.5km to 70km 

OTL 

7 $ $ $ $ $ 0.75km from 

70km OTL 

8 $ $ $ $ $ 4.5km from 70km 

OTL 

9 $ $ $ $ $ On 70km OTL 

10 39.495672 

66.523439 
Not suitable 

breeding 
habitat 

G!$ $ $ 4.25km from 

70km OTL 

10a   $ $ $ 2.1km from 70km 

OTL 
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Figure 10-59 Location of VP sampled during migration surveys, in relation to 500MW PV 

Plant  

Table 10-60 Locations of VP surveyed near to the 500 MW PV Plant facility 

POINT N E AUTUMN DATES SPRING DATES SURVEY EFFORT 

VP18 39.427017 65.976201 Sep 15th – Nov 7th  Feb 28th - Apr 30th  Autumn = 21 hrs 

Spring = 20 hrs 

 

Great Bustard surveys were conducted around the 500MW PV Plant footprint using auto-

transect counts on the 8th January 2024. The tracks covered during surveys are shown in the 

figure bellow. 
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Figure 10-61 Asian Houbara Survey Point Counts (Points06-13) at the 500MW PV 

Table 10-61 Points Counts of Asian Houbara Survey at the 500 MW PV 

POINT N E  MOB 1  MOB 2 

Point05 39.379254 65.989839 21/03/2024 29/03/2024 

Point06 39.409087 65.937431 21/03/2024 29/03/2024 

Point07 39.432394 65.912392 21/03/2024 29/03/2024 

Point08 39.4676 65.932175 21/03/2024 29/03/2024 

Point09 39.477331 65.97628 21/03/2024 29/03/2024 

Point10 39.456114 65.977649 21/03/2024 29/03/2024 

Point11 39.437161 65.984657 21/03/2024 29/03/2024 

Point12 39.405917 65.869277 21/03/2024 29/03/2024 

Point13 39.379658 65.895582 21/03/2024 29/03/2024 

The raptor nest survey was carried out by a local expert between April 26th – 28th 2024 and 

considered the 500MW PV Plant footprint and a 5km buffer. Within this area, two locations 

(Points 01 and 02) were determined to be suitable habitats for raptor nests and observed 

during surveys, shown on the figure below. 
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Figure 10-62 Raptor nest survey locations (yellow pins) and tracks (blue) in relation to 

500 MW PV Plant (Green polygon) 

Table 10-62 Locations of Raptor Nest Search near the 500 MW PV Plant 

POINT N E ROUND 1 ROUND 2 

Point 01     

Point 02     

 

10.8.8.2! Results 

During Autumn migration surveys, 62 bird counts were recorded, comprising of 15 species. Most 

of these species are not of elevated conservation concern, however, a single Pallid Harrier 

was recorded migrating. The Pallid Harrier is globally (IUCN) and nationally (UzRDB) considered 

Near Threatened. 

In subsequent Spring Migration surveys, a total of 43 bird counts were recorded, with 24 species 

identified. Of these, three species of elevated conservation concern. The Griffon Vulture (Gyps 

fulvus fulvus) is classified as nationally Vulnerable (UzRDB) and was observed completing short-

distance migrations. The Steppe Eagle (Aquila nipalensis) classified as globally Endangered 

(IUCN) and nationally Vulnerable (UzRDB) was observed migrating across a broad front. The 

Northern Lapwing (Vanellus vanellus) globally Near Threatened (IUCN), was also recorded at 

VP18.  
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No observations of Great Bustards, Asian Houbara or Raptor Nests (active or inactive) were 

made in the project area during the respective 2024 surveys. 

However, the following breeding and migrating species were recorded during the March 2024 

Asian Houbara survey. Notably, this included large numbers of migrating Little Bustard (n = 

2000), a globally Near Threatened (IUCN) and nationally Vulnerable (UzRDB) species. 

Table 10-63 Species recorded during the Asian Houbara Survey in 500MW PV area in 

2024 

POINT DATE  COMMON SPECIES NUMBER  STATUS  NOTES 

Point05 21/03/2024 
Black-bellied 

sandgrouse 
4 breeding 

 

Point05 29/03/2024 Little bustard 1 migrating  

Point05 29/03/2024 Hen Harrier  1 migrating  

Point05 29/03/2024 Common Kestrel 1 breeding  

Point06 21/03/2024 no birds - 

  

Point06 29/03/2024 Crested Lark 1 resident  

Point07 29/03/2024 Black-bellied 

sandgrouse 

7 breeding  

Point07 29/03/2024 Crested Lark 1 breeding local communities 

collecting mushrooms 

in the desert 

Point07 21/03/2024 Little bustard 2000 migrating 

 

Point07 21/03/2024 Demoiselle crane 27 migrating 

 

Point07 21/03/2024 Black-bellied 

sandgrouse 

5 breeding 

 

Point08 21/03/2024 Demoiselle crane 30 migrating 

 

Point08 21/03/2024 Greater Sand Plover 1 breeding 

 

Point08 29/03/2024 Long-legged buzzard 1   

Point08 29/03/2024 Black-bellied 

sandgrouse 

4 breeding  

Point08 29/03/2024 Hen Harrier  1 migrating  

Point09 29/03/2024 Western marsh harrier 1 migrating local communities 

collecting mushrooms 

in the desert 

Point09 21/03/2024 Little bustard 1 migrating 

 

Point09 21/03/2024 Demoiselle crane 1 migrating 

 

Point10 21/03/2024 Long-legged buzzard 1 

  

Point10 21/03/2024 Harrier 1 migrating 

 

Point10 29/03/2024 Crested Lark 1 resident  

Point11 29/03/2024 Hen Harrier  1 migrating  

Point11 21/03/2024 Long-legged buzzard 1 breeding 

 

Point12 21/03/2024 Long-legged buzzard 1 

  

Point12 29/03/2024 Crested Lark 10 breeding flocks of sheep 

Point13 29/03/2024 no birds -  many flocks of sheep 
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(VP01 to VP15). These locations were surveyed for 2-3 hours per visit, giving a total survey effort 

of 20 hours per VP. 

The VP locations are outlined in the following table. 

Table 10-64 Locations of vantage points used in autumn avifauna surveys along 350km 

OTL 

! VP PROJECT PART  N E LOCATION 

1 VP01 350-km OTL 40.937088 69.033505 Agrolandscape 

2 VP02 350-km OTL 40.819372 68.826185 Syrdarya river 

3 VP03 350-km OTL 40.798054 68.79279 Agrolandscape with ponds  

4 VP04 350-km OTL 40.544184 68.602296 Agrolandscape near ponds  

5 VP05 350-km OTL 40.361165 67.947682 Agrolandscape 

6 VP06 350-km OTL 40.144112 67.69065 Djizzak pass-1. Northern slopes of 

Koitash ridge 

7 VP07 350-km OTL 40.096298 67.61901 Djizzak pass-2. Rain fed fields 

8 VP08 350-km OTL 40.072616 67.593899 Djizzak pass-3. Rain fed fields 

9 VP09 350-km OTL 39.903015 67.523184 Djizzak pass-4. Rain fed fields 

10 VP10 350-km OTL 39.81531 67.363407 Southern slopes of Gobduntau-1. 

Rain-fed fields. 

11 VP11 350-km OTL 39.838152 67.216359 Southern slopes of Gobduntau-2. 

Gardens 

12 VP12 350-km OTL 39.904251 67.013635 Southern slopes of Gobduntau-3. 

Rain-fed fields. 

13 VP13 350-km OTL 39.776289 66.791105 Riparian vegetation and 

Zarafshan river 

14 VP14 350-km OTL 39.69826 66.552972 Agrolandscape 

15 VP15 350-km OTL 39.577843 66.742028 Sazagan_1. Clay desert 

 

The 350 km corridor lies mainly on agro-landscape, but the route crosses Syrdarya and 

Zarafshan rivers, Djizak pass (between Koitash and Malguzar ridges), slopes of Gobduntau 

mounts, Agalyk plain, foothills near Djam settlement, Karnabchul steppe near Tym settlement 

(modern Koshrabad). These areas were selected based on their potential importance for 

migrating birds, given the geographic features that intersect natural bird migration routes. 

The figure below shows the locations of the VPs along the 350km OTL. 







 

 
 

!

Samarkand II Solar PV and BESS Project 

Environmental and Social Impact Assessment (ESIA) 

 305 

   

 

Figure 10-65 The locations of Raptor Nest Searches conducted along the 350km OTL 

10.8.9.2! Results 

During Autumn migration surveys, the number of avifauna species recorded ranged from 19 

to 48. The highest diversities were recorded at VP13 (n = 48) and VP 2 (n = 43) and VP3 (n=42). 

Spring migrations showed a similar diversity, with species numbers ranging from 17 to 52. As 

with autumn surveys, the highest diversity was recorded at VP13 (n = 56) and VP02 (n = 52). 

VP13 was located on the Zarafshan River, lying between (<40km) two designated IBA’s, 

Kattakurgan Reservoir to the West and Zarafshan Nature Reserve to the Southeast. Similarly, 

VP02 lies on the Syr Darya River in close proximity (~2.7km) to a designated IBA known as 

Balykchi Fish Farm.   

Table 10-65 Avifauna counts recorded during Spring VP Surveys of 350km OTL 

VP COUNTS NUMBER OF SPECIES 

VP01 43 25 

VP02 141 52 

VP03 98 39 

VP04 102 38 

VP05 66 34 

VP06 70 34 

VP07 38 17 

VP08 69 34 

VP09 42 17 

VP10 51 23 
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VP COUNTS NUMBER OF SPECIES 

VP11 48 28 

VP12 59 27 

VP13 138 56 

VP15 45 19 

Of the species observed, several were identified to be of elevated conservation concern and 

therefore may be more sensitive to Project impacts. These are discussed in more details below. 

During autumn migration surveys 24 species of elevated conservation concern were recorded. 

Significant observations include the Great Bustard (Otis tarda, IUCN – Endangered, UzRDB – 

Criticllay Endangered), Steppe Eagle (Aquila nipalensis, IUCN status - Endangered, UzRDB - 

Vulnerable), Egyptian Vulture (Neophron percnopterus, IUCN – Endangered, UzRDB - 

Vulnerable) and Greater Spotted Eagle (Clanga clanga, IUCN – Vulnerable, UzRDB - 

Vulnerable) and Eastern Imperial Eagle (Aquila heliacal, IUCN – Vulnerable, UzRDB – 

Vulnerable). 

The most common and widespread of the threatened species recorded was the White Stork, 

where a total of 44 individuals recorded across 6 VPs. The Greater Spotted Eagle and Steppe 

Eagle, whilst observed in lower numbers, were recorded along much of the length of the OTL 

at 6 and 7 VPs respectively.  

Table 10-66 Species of conservation concern recorded during Autumn Migration 

Surveys 

SPECIES STATUS VANTAGE POINT 

IUCN UZRDB 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

Pygmy 

Cormorant 

Microcarbo 

pygmaeus 

  NT 1 3 6 4 

        

3 

  

Little Egret   

Egretta 

garzetta 

  VU:D 

 

3 

 

1 

        

2 

  

Black Stork   

Ciconia nigra 

  VU:R 

       

1 

    

1 

  

White Stork 

Ciconia 

ciconia 

  NT 8 4 13 3 3 

       

13 

  

Glossy Ibis 

Plegadis 

falcinellus 

  VU:D 

   

1 

           

Lesser Kestrel 

Falco 

naumanni 

  NT 

  

1 1 

 

2 

  

2 
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SPECIES STATUS VANTAGE POINT 

IUCN UZRDB 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

Northern 

Lapwing 

Vanellus 

vanellus 

NT   1 2 

  

1 

   

1 

     
1 

European 

Turtle-dove 

Streptopelia 

turtur 

VU  VU:D 

            

1 

  

Species Richness 11 16 23 10 6 8 6 7 4 2 4 2 20 1 2 

 

During Spring migration surveys 24 species of elevated conservation concern were recorded. 

Significant observations include the Steppe Eagle (Aquila nipalensis, IUCN status - Endangered, 

UzRDB - Vulnerable), Egyptian Vulture (Neophron percnopterus, IUCN – Endangered, UzRDB - 

Vulnerable) and Eastern Imperial Eagle (Aquila heliacal, IUCN – Vulnerable, UzRDB – 

Vulnerable). 

Similar to observations made during the autumn migration survey, the most common and 

widespread of the threatened species recorded were the White Stork and Steppe Eagle, both 

observed at half of the VPs surveyed (n=7). It was observed across the length of the 350km 

OTL, always solitary observations totalling 7 individuals. The White Stork was again observed 

across the length of the 350km OTL however in much higher numbers with 39 individuals 

recorded. 

During the spring migration surveys of 2024, a total of 23 species of conservation concern were 

recorded. The table below (Table 10-68) provides a detailed overview of the species observed 

during the spring 2024 migration survey. 

Table 10-67 Species of conservation concern recorded during Spring Migration 

Surveys 

SPECIES STATUS VANTAGE POINT 

IUCN UZRDB 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

Common 

Pheasant   

Phasianus 

colchicus  

  NT  

           
1 1 3 

 

Common 

Pochard 

Aythya ferina 

VU   1              

Pygmy 

Cormorant 

Microcarbo 

pygmaeus 

  NT  5 5 2            
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SPECIES STATUS VANTAGE POINT 

IUCN UZRDB 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

Golden 

Eagle Aquila 

chrysaetos 

  VU:R           1     

Booted Eagle 

Hieraaetus 

pennatus 

  VU:D        1        

Demoiselle 

Crane 

Grus virgo 

   

      1    4 2 2  

Eurasian 

Ostercatcher 

Haematopus 

ostralegus 

NT 

  

           2   

Northern 

Lapwing 

Vanellus 

vanellus 

NT   

 
3      1   2 1 2 1  

Pallas’s Gull 

Ichthyaetus 

ichthyaetus 

 

VU:D 

 

    1      1 1   

Species Richness                

 

A total of 19 sightings of Great Bustards in flocks ranging from 2 to 36 birds adding up to a total 

of 185 individuals were documented during the Great Bustard Winter Survey 2024 along the 

350km OTL corridor. The majority of these sightings occurred in typical wintering habitats near 

Gallaaral. Additionally, local herders reported sightings of Great Bustards in three separate 

locations in the surrounding area. 

A number of other species were also recorded during the survey of which 6 species are of 

elevated conservation concern at the international and/or national levels. Notable 

threatened species include the Saker Falcon and the Steppe Eagle, both globally Endangered 

(IUCN) and nationally protected. The following table provides a list of species recorded in the 

project area.  

Table 10-68 Species recorded during the Great Bustard Winter Survey 2024 

SPECIES COMMON NAME NUMBER IUCN RL UZRDB 

Anas crecca  Common Teal 2  LC   

Falco cherrug Saker Falcon 2 EN  EN 

Aegypius monachus Cinereous Vulture 13 NT NT 

Gypaetus barbatus Bearded Vulture 1 NT VU: R 

Buteo rufinus Long-legged Buzzard 3 LC   

Aquila nipalensis Steppe Eagle 10 EN VU:D 
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No Central Asian Tortoise were found and based on habitat, existing baseline conditions, and 

distribution, it is not believed that Central Asian Tortoise are within the Karakul BESS site.  

Table 10-89 Impact assessment of the potentially affected receptors at the Karakul 

BESS site construction clearing and their residual significance after the 

implementation of proposed mitigation measures 

KARAKAL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DIRECT CLEARING DURING 

CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP VALUE/ SENSITIVITY MAGNITUDE 
UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, 

Slow Mobility (i.e. 

Central Asian 

Tortoise) 

High Major 

Major 

Minor 

Minor to 

moderate 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, 

Skink) 

Low Moderate 

Minor 

Minor 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Fast Mobility (i.e. 

snakes) 

Low Moderate 

Minor 

Minor 

Negligible to 

minor 

(Mammals) Common 

Species - Burrowing 

(i.e. Yellow Ground 

Squirrel) 

Low Major 

Minor to 

moderate 
Moderate 

Minor 

(Mammals) Rarer 

Species - Burrowing 

(i.e. Mole Vole) 

Medium Moderate 

Moderate 

Minor 

Minor 

(Flora) Native Species Medium Minor 
Minor 

Negligible 
Negligible to 

minor 

(Flora) Least Concern 

(LC) 
Medium Minor 

Minor 
Negligible 

Negligible to 

minor 

(Flora) Alien Species Very Low Minor 
Negligible to 

minor Negligible 
Negligible 

(Flora) Native Fruit 

Trees and Agricultural 

Crops 

Low Minor 

Negligible to 

minor Negligible 

Negligible to 

minor 

350-KM OTL ALIGNMENT 

As the majority of flora species are of low value/sensitivity, loss of those species via clearing is 

considered to have minor magnitude and negligible to minor significance. (Further the 

footprint of clearing required for OTL towers is relatively limited). 

The presence of the Central Asian Tortoise (Testudo horsfieldii) has been confirmed at the site, 

but are considered as possible to occur in some specific patches through which the 350km 

alignment passes. While detailed pre-clearance or pre-construction relocation is not deemed 
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necessary due to the low density of the species, appropriate mitigation measures will be in 

place. The Chance Find Procedure, including a pre-clearance sweep by a qualified ecologist, 

will be implemented prior to the commencement of construction. This will ensure that any 

tortoises encountered are relocated to suitable habitats as needed. 

During the construction phase, the Chance Find Procedure will continue to be crucial in 

addressing any incidental encounters with tortoises. This protocol will guide the handling and 

safe relocation of individuals, ensuring minimal disruption to the species while allowing the 

construction activities to proceed without undue delays. 

 

Table 10-90 Impact assessment of the potentially affected receptors at the 350km OTL 

alignment by construction clearing and their residual significance after the 

implementation of proposed mitigation measures 

350KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DIRECT CLEARING DURING CONSTRUCTION; 

FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP VALUE/ SENSITIVITY MAGNITUDE 
UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Slow 

Mobility, Burrowing - 

Central Asian Tortoise 

High Major 

Major 

Minor 

Minor to 

moderate 

(Herptiles) Near 

Threatened Species - 

Medium Mobility 

(Tatary Sand Boa) 

Medium Moderate 

Moderate 

Minor 

Minor 

(Herptiles) Common 

Species - Medium 

Mobility - i.e. Gecko, 

Agama, Skink 

Low Moderate 

Minor 

Minor 

Negligible to 

minor 

(Herptiles) Common 

Species - Fast Mobility 

- i.e. racerunner, 

whip snake 

Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Burrowing - 

i.e. Yellow Ground 

Squirrel, Great Gerbil 

Low Major 

Minor to 

moderate 
Moderate 

Minor 

Flora - Native Species Medium Minor 
Minor 

Negligible 
Negligible to 

minor 

Flora - Least Concern 

(LC) 
Medium Minor 

Minor 
Negligible 

Negligible to 

minor 

Flora - Native 

Agricultural Crops 
Low Minor 

Negligible to 

minor Negligible 
Negligible to 

minor 

Flora - Native Fruit 

Trees 
Low Minor 

Negligible to 

minor Negligible 
Negligible to 

minor 
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However, smaller wildlife, including rodents, lizards, tortoises, and snakes, are at a higher risk of 

mortality from vehicle and machinery collisions. To mitigate these risks, the following measures 

will be enforced: 

¥! Ban against driving outside of delineated access roads and restricting driving and 

machinery operations to daylight hours; 

¥! Speed control enforcement: Speed limits will be strictly enforced, especially during the 

active periods for species such as the Central Asian Tortoise (Late Spring – April). 

Enforcement will include the use of GPS trackers on all project vehicles and speed 

limiters to control speeds, monitored through the CESMP (Contractor’s Environmental 

and Social Management Plan) and EPC contractor's Traffic Management Plan. 

¥!  

NUROBOD SUB-STATION AND UNDERGROUND CABLES 

Table 10-91 Impact assessment of the potentially affected receptors at Nurobod SS 

from vehicular collision and their residual significance after the implementation 

of proposed mitigation measures 

NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DIRECT VEHICLE COLLISION DURING 

CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, 

Slow Mobility (i.e. 

Central Asian Tortoise) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Herptiles) Near 

Threatened Species - 

Burrowing, Medium 

Mobility (i.e. Tatary Sand 

Boa, Central Asian 

Cobra) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, Fast 

Mobility (i.e. racerunner, 

etc.) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - Larger 

Mobile Species (Steppe 

Polecat) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Mammals) Common 

Species - Insectivore, 

Nocturnal (Long-eared 

Hedgehog) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 
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NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DIRECT VEHICLE COLLISION DURING 

CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Mammals) Common 

Species - Burrowing (i.e. 

Yellow Ground Squirrel) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Larger Mobile 

Mammal, Nocturnal 

(Red Fox) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) Vulnerable 

Species - Groundbirds 

(Migratory) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Avifauna) Vulnerable 

Species - Groundbirds 

(Migratory) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Avifauna) Vulnerable 

Species - Raptors 

(Migratory) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Avifauna) Endangered 

Species - Raptors 

(Migratory) 

High Minor 
Minor to 

moderate 
Negligible Minor 

 

70-K OTL (PARALLEL LINES) SITES 

Table 10-92 Impact assessment of the potentially affected receptors at 70km OTL by 

direct vehicle collision and their residual significance after the implementation 

of proposed mitigation measures 

70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DIRECT VEHICLE COLLISION DURING 

CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptile) Vulnerable 

Species - Slow Mobility 

(i.e. Central Asian Tortoise) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Herptile) Vulnerable 

Species - Medium Mobility 

(Caspian Monitor) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptile) Near 

Threatened Species - 

Medium Mobility (i.e. 

Tatary Sand Boa) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptile) Common 

Species - Medium Mobility 

(i.e.Gecko, Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 
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70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DIRECT VEHICLE COLLISION DURING 

CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) Common 

Species - Breeding Birds 

(Migratory) 

Low Minor Negligible 

to minor 

Negligible Negligible 

to minor 

(Avifauna) Common 

Species - Raptors 

(Migratory) 

Low Minor Negligible 

to minor 

Negligible Negligible 

to minor 

(Avifauna) Common 

Species - Breeding Birds 

(Non-Migratory) 

Low Minor Negligible 

to minor 

Negligible Negligible 

to minor 

 

500 MW PV PLANT  

Slower motility fauna such as tortoises have been assessed as having higher magnitude of 

impact from vehicle collision. The highest unmitigated impact would be on Central Asian 

Tortoise, which will be subject to pre-construction/pre-clearance relocation.  

As Central Asian Tortoise have been identified within the site, pre-clearance/pre-construction 

relocation should be undertaken. This will include: release site selection and carrying capacity 

assessment; barrier fencing where deemed relevant; pre-clearance/pre-construction 

relocation effort; and post-relocation monitoring; as well as a Chance Find Procedure for the 

ongoing construction period. Further, habitat restoration and post-restoration monitoring will 

showcase if No Net Loss targets have been met over time.  

For all receptors, strict speed controls will increase the visibility of risky situations by drivers and 

should also help to provide more escape time for wildlife prior to collision with vehicles.  

Table 10-93 Impact assessment of the potentially affected receptors at 500MW PV by 

vehicle collision and their residual significance after the implementation of 

proposed mitigation measures 

500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DIRECT VEHICLE COLLISION DURING 

CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, 

Slow Mobility (i.e. 

Central Asian Tortoise) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 
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500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DIRECT VEHICLE COLLISION DURING 

CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) Near 

Threatened Species - 

Groundbirds 

(Migratory) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Avifauna) Common 

Species - Waterbirds 

(Migratory) 

Medium Minor Minor Negligible 
Negligible 

to minor 

KARAKUL BESS 

Table 10-94 Impact assessment of the potentially affected receptors at Karakul BESS 

by direct vehicle collision and their residual significance after the 

implementation of proposed mitigation measures 

KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DIRECT VEHICLE COLLISION DURING 

CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, 

Slow Mobility (i.e. 

Central Asian Tortoise) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 
moderate 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Fast Mobility (i.e. 

snakes) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - 

Large Mobile (Corsac 

Fox, Steppe Polecat) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Mammals) Common 

Species - Insectivore, 

Nocturnal (Long-eared 

Hedgehog) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Burrowing (i.e. 

Yellow Ground Squirrel) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Large Mobile, 

Nocturnal (Red Fox) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 
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KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DIRECT VEHICLE COLLISION DURING 

CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Mammals) Rarer 

Species - Burrowing (i.e. 

Mole Vole) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Mammals) Rarer 

Species - Large Mobile, 

Nocturnal (Asiatic 

Wildcat) 

Medium Minor Minor Negligible 
Negligible to 

minor 

 

350-KM OTL ALIGNMENT 

Table 10-95 Impact assessment of the potentially affected receptors at 350km OTL by 

direct vehicle collision and their residual significance after the implementation 

of proposed mitigation measures 

350KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DIRECT VEHICLE COLLISION DURING 

CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Slow Mobility, 

Burrowing - Central 

Asian Tortoise 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Herptiles) Near 

Threatened Species - 

Medium Mobility 

(Tatary Sand Boa) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptiles) Common 

Species - Medium 

Mobility - i.e. Gecko, 

Agama, Skink 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Fast Mobility - 

i.e. racerunner, whip 

snake 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - 

Large Mobile 

Mammals (Steppe 

Polecat, Corsac Fox) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Mammals) Common 

Species - Insectivore 

(Long-eared 

Hedgehog) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 
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¥! Strict controls forbidding the gathering, poaching or otherwise disturbance of any flora 

or fauna on site, included in induction training with a “One Strike Out” policy. Any 

incidents will be reported as per legal framework.  

¥! Staff training such as toolbox talks on the importance of ecosystem integrity, especially 

focused on species of importance such as Central Asian Tortoise 

NUROBOD SUB-STATION AND UNDERGROUND CABLES 

Table 10-96 Impact assessment of the potentially affected receptors at Nurobod SS 

from ‘take’ and their residual significance after the implementation of proposed 

mitigation measures 

NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM 'TAKE' DURING CONSTRUCTION; FOLLOWED 

BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native 

Species 
Medium Minor Minor Negligible 

Negligible to 

minor 

(Flora) Least 

Concern (LC) 
Medium Minor Minor Negligible 

Negligible to 

minor 

(Flora) Alien 

Species 
Very Low Minor 

Negligible to 

minor 
Negligible Negligible 

(Flora) Native Fruit 

Trees 
Low Moderate Minor Negligible 

Negligible to 

minor 

(Flora) Native 

Agricultural Crops 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) 

Vulnerable Species 

- Burrowing, Slow 

Mobility (i.e. 

Central Asian 

Tortoise) 

High Moderate 
Moderate to 

Major 
Negligible Minor 

(Herptiles) Near 

Threatened 

Species - 

Burrowing, 

Medium Mobility 

(i.e. Tatary Sand 

Boa, Central Asian 

Cobra) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptiles) 

Common Species - 

Burrowing, 

Medium Mobility 

(i.e. Gecko, 

Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 
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Table 10-97 Impact assessment of the potentially affected receptors at 70km OTL by 

‘take’ and their residual significance after the implementation of proposed 

mitigation measures 

70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM 'TAKE' DURING CONSTRUCTION; FOLLOWED 

BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 

VALUE/ 

SENSITIVIT

Y 

MAGNITU

DE 

UNMITIGATE

D 

SIGNIFICAN

CE 

MITIGATED 

MAGNITU

DE 

RESIDUAL 

SIGNIFICAN

CE 

(Flora) Endangered (EN) Species 

(Exotic Non Native) 
Medium 

Moderat

e 
Moderate 

Negligibl

e 

Negligible 

to minor 

(Flora) Native Species Medium Minor Minor 
Negligibl

e 

Negligible 

to minor 

(Flora) Least Concern (LC) Medium Minor Minor 
Negligibl

e 

Negligible 

to minor 

(Flora) Alien Species 
Very 

Low 
Minor 

Negligible 

to minor 

Negligibl

e 
Negligible 

(Flora) Native Fruit Trees Low 
Moderat

e 
Minor 

Negligibl

e 

Negligible 

to minor 

(Flora) Native Agricultural Crops Low Minor 
Negligible 

to minor 

Negligibl

e 

Negligible 

to minor 

(Herptile) Vulnerable Species - 

Slow Mobility (i.e. Central Asian 

Tortoise) 

High 
Moderat

e 

Moderate 

to Major 

Negligibl

e 
Minor 

(Herptile) Vulnerable Species - 

Medium Mobility (Caspian 

Monitor) 

High Minor 
Minor to 

moderate 

Negligibl

e 
Minor 

(Herptile) Near Threatened 

Species - Medium Mobility (i.e. 

Tatary Sand Boa) 

Medium Minor Minor 
Negligibl

e 

Negligible 

to minor 

(Herptile) Common Species - 

Medium Mobility (i.e.Gecko, 

Agama, Skink) 

Low Minor 
Negligible 

to minor 

Negligibl

e 

Negligible 

to minor 

(Herptile) Common Species - Fast 

Mobility (i.e. Racerunner, whip 

snake) 

Low Minor 
Negligible 

to minor 

Negligibl

e 

Negligible 

to minor 

(Mammals) Common Species - 

Burrowing (i.e. Yellow Ground 

Squirrel) 

Low Minor 
Negligible 

to minor 

Negligibl

e 

Negligible 

to minor 

(Mammals) Rarer Species - 

Insectivore (Brandt's Hedgehog) 
Medium Minor Minor 

Negligibl

e 

Negligible 

to minor 

(Mammals) Rarer Species - 

Burrowing (Lesser Jerboa, etc) 
Medium Minor Minor 

Negligibl

e 

Negligible 

to minor 

(Mammals) Rarer Species - 

Nocturnal (i.e. Libyan Jird) 
Medium Minor Minor 

Negligibl

e 

Negligible 

to minor 

(Mammals) Common Species - 

Insectivore, Nocturnal (i.e. Long-

eared Hedgehog) 

Low Minor 
Negligible 

to minor 

Negligibl

e 

Negligible 

to minor 

(Avifauna) Endangered Species - 

Raptors (Egyptian Vulture, Steppe 

Eagle) 

Very 

High 
Minor 

Moderate 

to Major 

Negligibl

e 
Minor 

(Avifauna) Endangered Species - 

Groundbirds (Great Bustard) 

Very 

High 

Moderat

e 
Major 

Negligibl

e 
Minor 
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70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM 'TAKE' DURING CONSTRUCTION; FOLLOWED 

BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 

VALUE/ 

SENSITIVIT

Y 

MAGNITU

DE 

UNMITIGATE

D 

SIGNIFICAN

CE 

MITIGATED 

MAGNITU

DE 

RESIDUAL 

SIGNIFICAN

CE 

(Avifauna) Vulnerable Species - 

Raptors (Greater Spotted Eagle, 

Eastern Imperial Eagle) 

High Minor 
Minor to 

moderate 

Negligibl

e 
Minor 

(Avifauna) Near Threatened 

Species - Raptors  (Cinereous 

Vulture, Pallid Harrier) 

Medium Minor Minor 
Negligibl

e 

Negligible 

to minor 

(Avifauna) Near Threatened 

Species - Groundbirds(Little 

Bustard) 

Medium 
Moderat

e 
Moderate 

Negligibl

e 

Negligible 

to minor 

(Avifauna) Near Threatened 

Species - Waterbirds - Northern 

Lapwing 

Medium Minor Minor 
Negligibl

e 

Negligible 

to minor 

(Avifauna) Nationally Important 

Species - Waterbirds - Black Stork 
Medium Minor Minor 

Negligibl

e 

Negligible 

to minor 

(Avifauna) Common Species - 

Raptors  (Rough-legged BUzzard, 

Common Buzzard, etc) 

Low Minor 
Negligible 

to minor 

Negligibl

e 

Negligible 

to minor 

(Avifauna) Common / LC Species 

- Waterbirds (Migratory) (Little 

Egret, Etc.) 

Low Minor 
Negligible 

to minor 

Negligibl

e 

Negligible 

to minor 

(Avifauna) Common Species 

(Others) - Lark, Wheatear, etc.  
Low Minor 

Negligible 

to minor 

Negligibl

e 

Negligible 

to minor 

(Avifauna) Urban Speceis - Rock 

Dove 

Very 

Low 
Minor 

Negligible 

to minor 

Negligibl

e 
Negligible 

500 MW PV PLANT  

Management staff should be made aware of high value species such as Central Asian Tortoise 

that may be attractive for poaching in order to deter such activity. Zero tolerance policy 

should be instituted (one strike out) and any poaching activity should be reported to the 

appropriate governing authority.  

Table 10-98 Impact assessment of the potentially affected receptors at 500MW PV by 

‘take’ and their residual significance after the implementation of proposed 

mitigation measures 

500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM 'TAKE' DURING CONSTRUCTION; FOLLOWED 

BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native Species Medium Minor Minor Negligible 
Negligible to 

minor 

(Flora) Least Concern (LC) Medium Minor Minor Negligible 
Negligible to 

minor 
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500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM 'TAKE' DURING CONSTRUCTION; FOLLOWED 

BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

Demoiselle Crane, 

Greater Sand Plover) 

(Avifauna) Common 

Species - Residents (i.e. 

Crested Lark, etc) 

Low Moderate Minor Negligible 
Negligible to 

minor 

 

KARAKUL BESS, UNDERGROUND CABLE AND ACCESS ROAD SITES 

Table 10-99 Impact assessment of the potentially affected receptors at Karakul BESS 

by ‘take’ and their residual significance after the implementation of proposed 

mitigation measures 

KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM 'TAKE' DURING CONSTRUCTION; 

FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native Species Medium Minor Minor Negligible 
Negligible to 

minor 

(Flora) Least Concern (LC) Medium Minor Minor Negligible 
Negligible to 

minor 

(Flora) Alien Species Very Low Minor 
Negligible to 

minor 
Negligible Negligible 

(Flora) Native Fruit Trees 

and Agricultural Crops 
Low Moderate Minor Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, Fast 

Mobility (i.e. snakes) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Insectivore, 

Nocturnal (Long-eared 

Hedgehog) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Burrowing (i.e. 

Yellow Ground Squirrel) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Rarer Species 

- Burrowing (i.e. Mole 

Vole) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Avifauna) - Common 
Species - Raptors (i.e. 

harriers) 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 
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KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM 'TAKE' DURING CONSTRUCTION; 

FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) - Common 
Species - Residents (i.e. 

Crested Lark, other 
passerines) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) - Common 
Species - Swifts and 

Allies 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) - Common 
Species - Corvids 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) - Common 
Species - Urban 

Species (i.e. Rock 
Pigeon) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

 

350-KM OTL ALIGNMENT 

Table 10-100 Impact assessment of the potentially affected receptors at 350km OTL 

by ‘take’ and their residual significance after the implementation of proposed 

mitigation measures 

350KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM 'TAKE' DURING CONSTRUCTION; FOLLOWED 

BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

Flora - Native Species Medium Minor Minor Negligible 
Negligible to 

minor 

Flora - Least Concern 

(LC) 
Medium Minor Minor Negligible 

Negligible to 

minor 

Flora - Native 

Agricultural Crops 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

Flora - Native Fruit Trees Low Moderate Minor Negligible 
Negligible to 

minor 

Flora - Endangered 

Flora Species (Exotic 

Nonnative) 

Medium Moderate Moderate Negligible 
Negligible to 

minor 

Flora - Vulnerable Flora 

Species 
High Minor 

Minor to 

moderate 
Negligible Minor 

Flora - Native  Species - 

Restrictive Range 
Medium Minor Minor Negligible 

Negligible to 

minor 

Flora - Alien Flora 

Species 
Very Low Minor 

Negligible to 

minor 
Negligible Negligible 
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Table 10-101 Impact assessment of the potentially affected receptors at Nurobod SS 

by littering and their residual significance after the implementation of proposed 

mitigation measures 

NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM LITTERING DURING CONSTRUCTION; 

FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, 

Slow Mobility (i.e. 

Central Asian Tortoise) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptiles) Near 

Threatened Species - 

Burrowing, Medium 

Mobility (i.e. Tatary 

Sand Boa, Central 

Asian Cobra) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Fast Mobility (i.e. 

racerunner, etc.) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - 

Larger Mobile Species 

(Steppe Polecat) 

Medium Moderate Moderate Negligible 
Negligible to 

minor 

(Mammals) Common 

Species - Insectivore, 

Nocturnal (Long-eared 

Hedgehog) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Burrowing (i.e. 

Yellow Ground Squirrel) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Larger Mobile 

Mammal, Nocturnal 

(Red Fox) 

Low Moderate Minor Negligible 
Negligible to 

minor 

(Avifauna) Endangered 

Species - Raptors - 

Egyptian Vulture 

Very High Minor 
Moderate to 

Major 
Negligible Minor 

(Avifauna) Nationally 

Uplisted Species - 

Raptors - Griffon Vulture 

Medium Minor Minor Negligible 
Negligible to 

minor 
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NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM LITTERING DURING CONSTRUCTION; 

FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) Common 

Species - Resident (i.e. 

Crested Lark) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

 

70-KM OTL CORRIDOR 

Table 10-102 Impact assessment of the potentially affected receptors at 70km OTL by 

littering and their residual significance after the implementation of proposed 

mitigation measures 

70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM LITTERING DURING CONSTRUCTION; 

FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptile) Vulnerable 

Species - Slow Mobility 

(i.e. Central Asian 

Tortoise) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptile) Vulnerable 

Species - Medium 

Mobility (Caspian 

Monitor) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptile) Near 

Threatened Species - 

Medium Mobility (i.e. 

Tatary Sand Boa) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptile) Common 

Species - Medium 

Mobility (i.e. Gecko, 

Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptile) Common 

Species - Fast Mobility 

(i.e. Racerunner, whip 

snake) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - Large 

Mobile (i.e. Corsac Fox) 

Medium Moderate Moderate Negligible 
Negligible to 

minor 

(Mammals) Common 

Species - Insectivore, 

Nocturnal (i.e. Long-

eared Hedgehog) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 
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70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM LITTERING DURING CONSTRUCTION; 

FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) Common 

Species - Raptors  

(Rough-legged 

Buzzard, Common 

Buzzard, etc) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) Common / 

LC Species - Waterbirds 

(Migratory) (Little Egret, 

Etc.) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) Common 

Species (Others) - Lark, 

Wheatear, etc.  

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) Urban 

Species - Rock Dove 
Very Low Minor 

Negligible to 

minor 
Negligible Negligible 

 

500 MW PV PLANT  

Table 10-103 Impact assessment of the potentially affected receptors at 500MW PV by 

littering and their residual significance after the implementation of proposed 

mitigation measures 

500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM LITTERING DURING CONSTRUCTION; 

FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, Slow 

Mobility (i.e. Central 

Asian Tortoise) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptiles) Vulnerable 

Species - Burrowing, 

Medium Mobility (i.e. 

Caspian Monitor) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptiles) Near 

Threatened Species - 

Burrowing, Medium 

Mobility (i.e. Tatary Sand 

Boa) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 
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KARAKUL BESS, UNDERGROUND CABLE AND ACCESS ROAD SITES 

Table 10-104 Impact assessment of the potentially affected receptors at Karakul BESS 

by littering and their residual significance after the implementation of proposed 

mitigation measures 

KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM LITTERING DURING CONSTRUCTION; 

FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, Fast 

Mobility (i.e. snakes) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - Large 

Mobile (Corsac Fox, 

Steppe Polecat) 

Medium Moderate Moderate Negligible 
Negligible to 

minor 

(Mammals) Common 

Species - Insectivore, 

Nocturnal (Long-eared 

Hedgehog) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 
Species - Burrowing (i.e. 

Yellow Ground Squirrel) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 
minor 

(Mammals) Common 

Species - Large Mobile, 

Nocturnal (Red Fox) 

Low Moderate Minor Negligible 
Negligible to 

minor 

(Mammals) Rarer Species - 

Burrowing (i.e. Mole Vole) 
Medium Minor Minor Negligible 

Negligible to 

minor 

(Mammals) Rarer Species - 

Large Mobile, Nocturnal 

(Asiatic Wildcat) 

Medium Moderate Moderate Negligible 
Negligible to 

minor 

(Avifauna) - Common 
Species - Raptors (i.e. 
harriers) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) - Common 

Species - Residents (i.e. 
Crested Lark, other 
passerines) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) - Common 
Species - Swifts and 
Allies 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) - Common 
Species - Corvids 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) - Common 
Species - Urban Species 
(i.e. Rock Pigeon) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 
minor 
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350-KM OTL ALIGNMENT 

Table 10-105 Impact assessment of the potentially affected receptors at 350km OTL 

by littering and their residual significance after the implementation of proposed 

mitigation measures 

350KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM LITTERING DURING CONSTRUCTION; 

FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Slow Mobility, 

Burrowing - Central 

Asian Tortoise 

(POSSIBLE) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptiles) Near 

Threatened Species - 

Medium Mobility 

(Tatary Sand Boa) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptiles) Common 

Species - Medium 

Mobility - i.e. Gecko, 

Agama, Skink 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Fast Mobility - 

i.e. racerunner, whip 

snake 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - 

Large Mobile Mammals 

(Steppe Polecat, 

Corsac Fox) 

Medium Moderate Moderate Negligible 
Negligible to 

minor 

(Mammals) Common 

Species - Insectivore 

(Long-eared 

Hedgehog) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Rarer 

Species - Insectivore 

(Brandt's Hedgehog, 

White-toothed Shrew) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Mammals) Common 

Species - Burrowing - 

i.e. Yellow Ground 

Squirrel, Great Gerbil 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Larger/ More 

Mobile Mammals (Tolai 

Hare, Red Fox) 

Low Moderate Minor Negligible 
Negligible to 

minor 
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Table 10-106 Impact assessment of the potentially affected receptors at Nurobod SS 

by invasive introductions and their residual significance after the implementation 

of proposed mitigation measures 

NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM INTRODUCTION OF INVASIVE SPECIES OR 

PATHOGENS DURING CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native Species Medium Moderate Moderate No change Neutral 

(Flora) Least Concern 

(LC) 
Medium Moderate Moderate No change Neutral 

(Flora) Alien Species Very Low Negligible Negligible No change Neutral 

(Flora) Native Fruit Trees Low Moderate Minor No change Neutral 

(Flora) Native 

Agricultural Crops 
Low Moderate Minor No change Neutral 

70-KM OTL CORRIDOR 

Table 10-107 Impact assessment of the potentially affected receptors at 70km OTL by 

invasive introductions and their residual significance after the implementation of 

proposed mitigation measures 

70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM INTRODUCTION OF INVASIVE SPECIES OR 

PATHOGENS DURING CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Endangered (EN) 

Species (Exotic Non 

Native) 

Medium Moderate Moderate No change Neutral 

(Flora) Native Species Medium Moderate Moderate No change Neutral 

(Flora) Least Concern 

(LC) 
Medium Moderate Moderate No change Neutral 

(Flora) Alien Species Very Low Negligible Negligible No change Neutral 

(Flora) Native Fruit Trees Low Moderate Minor No change Neutral 

(Flora) Native 

Agricultural Crops 
Low Moderate Minor No change Neutral 

500 MW PV PLANT  

Strict biosecurity measures should be implemented in the CESMP procedures on site. The on-

site Ecologist should also be well versed in dangerous invasive species already present in the 

region with the possibility of spread in order to identify potential outbreaks. The resultant risk 

given application of these measures  is relatively low.  
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Table 10-108 Impact assessment of the potentially affected receptors at 500MW PV by 

invasive introductions and their residual significance after the implementation of 

proposed mitigation measures 

500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM INTRODUCTION OF INVASIVE SPECIES OR 

PATHOGENS DURING CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native Species Medium Moderate Moderate 
No 

change 
Neutral 

(Flora) Least Concern (LC) Medium Moderate Moderate 
No 

change 
Neutral 

(Flora) Alien Species Very Low Negligible Negligible 
No 

change 
Neutral 

(Flora) Native Fruit Trees 

and Agricultural Crops 
Low Moderate Minor 

No 

change 
Neutral 

 

KARAKUL BESS, UNDERGROUND CABLE AND ACCESS ROAD SITES 

Table 10-109 Impact assessment of the potentially affected receptors at Karakul BESS 

by invasive introductions and their residual significance after the implementation 

of proposed mitigation measures 

KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM INTRODUCTION OF INVASIVE SPECIES OR 

PATHOGENS DURING CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native Species Medium Moderate Moderate 
No 

change 
Neutral 

(Flora) Least Concern (LC) Medium Moderate Moderate 
No 

change 
Neutral 

(Flora) Alien Species Very Low Negligible Negligible 
No 

change 
Neutral 

(Flora) Native Fruit Trees and 

Agricultural Crops 
Low Moderate Minor 

No 

change 
Neutral 

 

350-KM OTL ALIGNMENT 

Table 10-110 Impact assessment of the potentially affected receptors at 350km OTL 

by invasive introductions and their residual significance after the implementation 

of proposed mitigation measures 

350KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM INTRODUCTION OF INVASIVE SPECIES OR 

PATHOGENS DURING CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

Flora - Native Species Medium Moderate Moderate No change Neutral 

Flora - Least Concern 

(LC) 
Medium Moderate Moderate No change Neutral 
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construction restoration via seeding, re-planting, and landscaping with native, high-

value species, monitoring and reporting requirements of the plan. Of particular 

importance to note is that PV arrays have been shown to increase the ability of 

vegetation recolonization 12, so a properly developed and executed Habitat 

Restoration Plan can maximize the biodiversity value of the vegetation regrowth 

underneath and adjacent to/ amongst the PV panel arrays. This phenomena means 

that despite a relatively large land take, the actual habitat and flora losses can be 

substantially mitigated and the site can eventually have moderately high biodiversity 

value during the operational phase.  

NUROBOD SUB-STATION AND UNDERGROUND CABLES 

For Nurobod SS site, lowered survivorship is rated as a minor magnitude for the majority of 

receptors (except shyer species rated as Moderate, including Great Bustard).  

The general mitigation as described will be sufficient for the majority of ecological receptors, 

as it will to a negligible magnitude, with a negligible to minor residual significance.  

Great Bustard is the sole exception that requires additional consideration (considered possible 

to occur based on habitat and distribution, but surveys to date did not record): Great Bustard 

will also be subject to population monitoring throughout construction and restoration phases. 

This monitoring paired with adaptive management approaches will ensure that any significant 

impacts are managed appropriately. Therefore, the assigned mitigated magnitude for this 

receptor has been downgraded to negligible, resulting in a minor residual significance.   

Table 10-111 Impact assessment of the potentially affected receptors at Nurobod SS 

by lowered survivorship and/or reproductive success caused by disturbance; 

and their residual significance after the implementation of proposed mitigation 

measures 

NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISTURBANCE CAUSING LOWERED 

SURVIVORSHIP/REPRODUCTIVE SUCCESS; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, 

Slow Mobility (i.e. 

Central Asian Tortoise) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptiles) Near 

Threatened Species - 

Burrowing, Medium 

Mobility (i.e. Tatary 

Sand Boa, Central Asian 

Cobra) 

Medium Minor Minor Negligible 
Negligible to 

minor 

 

 

 

12!Liu, Yu & Zhang, Ruiqi & Huang, Ze & Cheng, Zhen & López-Vicente, Manuel & Ma, Xiao-Rong & Wu, Gao-Lin. (2019). 

Solar photovoltaic panels significantly promote vegetation recovery by modifying the soil surface microhabitats in arid 

sandy ecosystem. Land Degradation & Development. 30. 10.1002/ldr.3408. 
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The general mitigation as described will be sufficient for the majority of ecological receptors, 

as it will to a negligible magnitude, with a negligible to minor residual significance.  

Great Bustard is the sole exception that requires additional consideration: Great Bustard will 

also be subject to population monitoring throughout construction and restoration phases. This 

monitoring paired with adaptive management approaches will ensure that any significant 

impacts are managed appropriately. Therefore, the assigned mitigated magnitude for this 

receptor has been downgraded to negligible, resulting in a minor residual significance.   

Table 10-112 Impact assessment of the potentially affected receptors at the 70km OTL 

by reduced survivorship and reproductive success due to disturbance and their 

residual significance after the implementation of proposed mitigation measures 

70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISTURBANCE CAUSING LOWERED 

SURVIVORSHIP/REPRODUCTIVE SUCCESS; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptile) Vulnerable 

Species - Slow Mobility (i.e. 

Central Asian Tortoise) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptile) Vulnerable 

Species - Medium Mobility 

(Caspian Monitor) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptile) Near Threatened 

Species - Medium Mobility 

(i.e. Tatary Sand Boa) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptile) Common Species - 

Medium Mobility (i.e.Gecko, 

Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptile) Common Species - 

Fast Mobility (i.e. 

Racerunner, whip snake) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - Large 

Mobile (i.e. Corsac Fox) 

Medium Moderate Moderate Minor Minor 

(Mammals) Common 

Species - Insectivore, 

Nocturnal (i.e. Long-eared 

Hedgehog) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Mammals) Common 

Species - Burrowing (i.e. 

Yellow Ground Squirrel) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Large Mobile, 

Nocturnal (i.e. Red Fox) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Rarer Species - 

Insectivore (Brandt's 

Hedgehog) 

Medium Moderate Moderate Minor Minor 

(Mammals) Rarer Species - 

Burrowing (Lesser Jerboa, 

etc) 

Medium Minor Minor Negligible 
Negligible to 

minor 
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Table 10-113 Impact assessment of the potentially affected receptors at 500MW PV by 

lowered survivorship and/or reproductive success caused by disturbance;  and 

their residual significance after the implementation of proposed mitigation 

measures 

500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISTURBANCE CAUSING LOWERED 

SURVIVORSHIP/REPRODUCTIVE SUCCESS; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, 

Slow Mobility (i.e. 

Central Asian Tortoise) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptiles) Vulnerable 

Species - Burrowing, 

Medium Mobility (i.e. 

Caspian Monitor) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptiles) Near 

Threatened Species - 

Burrowing, Medium 

Mobility (i.e. Tatary 

Sand Boa) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Fast Mobility (i.e. 

whipsnakes,etc) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - 

Larger Mobile 

Mammals (Corsac Fox, 

Steppe Polecat) 

Medium Moderate Moderate Minor Minor 

(Mammals) Common 

Species - Burrowing (i.e. 

Yellow Ground Squirrel) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Larger Mobile 

Mammals, Nocturnal 

(Red Fox) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Rarer 

Species - Insectivore 

(Brandt's Hedgehog) 

Medium Moderate Moderate Minor Minor 

(Mammals) Rarer 

Species - Burrowing (i.e. 

Mole Vole) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Mammals) Rarer 

Species- Large Mobile 

Mammals, Nocturnal 

(Asiatic Wildcat) 

Medium Moderate Moderate Minor Minor 
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500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISTURBANCE CAUSING LOWERED 

SURVIVORSHIP/REPRODUCTIVE SUCCESS; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Bats) Common 

Species - Common 

Pipistrelle 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Bats) Rarer Species - 

Tadarida Teniotis 
Medium Minor Minor Negligible 

Negligible to 

minor 

(Avifauna) Near 

Threatened Species - 

Raptors (Migratory) - 

inc. Hen Harrier 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Avifauna) Near 

Threatened Species - 

Groundbirds inc. Little 

Bustard 

Medium Moderate Moderate Minor Minor 

(Avifauna) Common 

Species - Raptors, inc. 

Western Marsh Harrier, 

Common Kestrel, etc. 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) Common 

Species - Waterbirds 

(Migratory) (i.e. 

Demoiselle Crane, 

Greater Sand Plover) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) Common 

Species - Residents (i.e. 

Crested Lark, etc) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

 

KARAKUL BESS, UNDERGROUND CABLE AND ACCESS ROAD SITES 

Table 10-114 Impact assessment of the potentially affected receptors at Karakul BESS 

by lowered survivorship and/or reproductive success caused by disturbance;  

and their residual significance after the implementation of proposed mitigation 

measures 

KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISTURBANCE CAUSING LOWERED 

SURVIVORSHIP/REPRODUCTIVE SUCCESS; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Common Species - 

Burrowing, Medium Mobility 

(i.e. Gecko, Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common Species - 

Burrowing, Fast Mobility (i.e. 

snakes) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally Uplisted 

Species - Large Mobile 

(Corsac Fox, Steppe Polecat) 

Medium Moderate Moderate Minor Minor 
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KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISTURBANCE CAUSING LOWERED 

SURVIVORSHIP/REPRODUCTIVE SUCCESS; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Mammals) Common Species 

- Insectivore, Nocturnal (Long-

eared Hedgehog) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Mammals) Common Species 

- Burrowing (i.e. Yellow 

Ground Squirrel) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common Species 

- Large Mobile, Nocturnal 

(Red Fox) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Rarer Species - 

Burrowing (i.e. Mole Vole) 
Medium Minor Minor Negligible 

Negligible to 

minor 

(Mammals) Rarer Species - 

Large Mobile, Nocturnal 

(Asiatic Wildcat) 

Medium Moderate Moderate Minor Minor 

(Avifauna) - Common Species 

- Raptors (i.e. harriers) 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) - Common Species 

- Residents (i.e. Crested Lark, 

other passerines) 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) - Common Species 

- Swifts and Allies 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) - Common Species 

- Corvids 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) - Common Species 

- Urban Species (i.e. Rock 

Pigeon) 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

 

350-KM OTL ALIGNMENT 

For 70km OTL site, lowered survivorship is rated as a minor magnitude for the majority of 

receptors (except shyer species rated as Moderate, including Great Bustard).  

The general mitigation as described will be sufficient for the majority of ecological receptors, 

as it will to a negligible magnitude, with a negligible to minor residual significance.  

Great Bustard is the sole exception that requires additional consideration: Great Bustard will 

also be subject to population monitoring throughout construction and restoration phases. This 

monitoring paired with adaptive management approaches will ensure that any significant 

impacts are managed appropriately. Therefore, the assigned mitigated magnitude for this 

receptor has been downgraded to negligible, resulting in a minor residual significance.   

Table 10-115 Impact assessment of the potentially affected receptors at 350km OTL 

by lowered survivorship and/or reproductive success caused by disturbance;  
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10.14.2.2! Impact – Increased Competition due to Displacement 

Shyer species may be displaced away from the project area as a result of construction 

disturbance, having indirect secondary impacts on adjacent territories via increased 

competition for resources compromising population stability, causing ecosystem imbalances.  

Mitigation against this impact is not logistically feasible in most cases. Possible monitoring and 

management of population dynamics of displaced species in adjacent habitats throughout 

the project may be warranted in specific cases. The magnitude of this impact on receptors is 

best assessed on a site based approach, detailed in the following sub-sections.  

NUROBOD SUB-STATION AND UNDERGROUND CABLES 

The majority of receptors will not have significant impacts thus no specific mitigation is needed 

for the displacement impact (so unmitigated and residual remain equivalent). However:  

Central Asian Tortoise has a moderate magnitude and thus moderate to major significance. 

However, the pre-construction/pre-clearing relocations have already taken into account 

release sites with suitable habitat and adequate carrying capacity; therefore the residual 

significance is minor.  

Egyptian Vulture could possibly have moderate to major significant impacts from increased 

competition for resources. The population monitoring for sensitive raptors will enable adaptive 

management of any undue impacts arising from displacement and competition from the 

project.  

Similarly, Great Bustard could have moderate to major significant impacts from increased 

competition for resources. The population monitoring for Great Bustard will similarly enable 

adaptive management of any undue impacts arising from displacement and competition 

from the project.  

Table 10-116 Impact assessment of the potentially affected receptors at Nurobod SS 

from dispersal of fauna away from the site resulting in increasing competition 

with adjacent populations; and their residual significance after the 

implementation of proposed mitigation measures 

NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISPERSAL OF FAUNA AWAY FROM THE SITE, 

RESULTING IN INCREASING COMPETITION WITH ADJACENT POPULATIONS; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, 

Slow Mobility (i.e. 

Central Asian Tortoise) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 
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Table 10-117 Impact assessment of the potentially affected receptors at the 70km OTL 

by increased competition due to displacement and their residual significance 

after the implementation of proposed mitigation measures 

70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISPERSAL OF FAUNA AWAY FROM THE SITE, 

RESULTING IN INCREASING COMPETITION WITH ADJACENT POPULATIONS; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptile) 

Vulnerable Species 

- Slow Mobility (i.e. 

Central Asian 

Tortoise) 

High Moderate 
Moderate to 

Major 

Moderate to 

minor 
Minor to 

moderate 

(Herptile) 

Vulnerable Species 

- Medium Mobility 

(Caspian Monitor) 

High Minor 
Minor to 

moderate 
Minor 

Minor to 

moderate 

(Herptile) Near 

Threatened Species 

- Medium Mobility 

(i.e. Tatary Sand 

Boa) 

Medium Moderate Moderate Moderate Moderate 

(Herptile) Common 

Species - Medium 

Mobility (i.e.Gecko, 

Agama, Skink) 

Low Minor 
Negligible to 

minor 

Negligible to 

minor 
Negligible to 

minor 

(Herptile) Common 

Species - Fast 

Mobility (i.e. 

Racerunner, whip 

snake) 

Low Moderate Minor Moderate Minor 

(Mammals) 

Nationally Uplisted 

Species - Large 

Mobile (i.e. Corsac 

Fox) 

Medium Moderate Moderate Moderate Moderate 

(Mammals) 

Common Species - 

Insectivore, 

Nocturnal (i.e. 

Long-eared 

Hedgehog) 

Low Moderate Minor Moderate Minor 

(Mammals) 

Common Species - 

Burrowing (i.e. 

Yellow Ground 

Squirrel) 

Low Minor Minor 
Negligible to 

minor 
Negligible to 

minor 

(Mammals) 

Common Species - 

Large Mobile, 

Nocturnal (i.e. Red 

Fox) 

Low Moderate Minor 
Negligible to 

minor 

Negligible to 

minor 
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70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISPERSAL OF FAUNA AWAY FROM THE SITE, 

RESULTING IN INCREASING COMPETITION WITH ADJACENT POPULATIONS; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) 

Common Species - 

Raptors  (Rough-

legged BUzzard, 

Common Buzzard, 

etc) 

Low Moderate Minor Moderate Minor 

(Avifauna) 

Common / LC 

Species - Waterbirds 

(Migratory) (Little 

Egret, Etc.) 

Low Moderate Minor Moderate Minor 

(Avifauna) 

Common Species 

(Others) - Lark, 

Wheatear, etc.  

Low Minor 
Negligible to 

minor 
Minor 

Negligible to 

minor 

(Avifauna) Urban 

Speceis - Rock 

Dove 

Very Low Minor 
Negligible to 

minor 
Minor 

Negligible to 

minor 

 

500 MW PV PLANT  

The majority of receptors will not have significant impacts thus no specific mitigation is needed 

for the displacement impact (so unmitigated and residual remain equivalent). However:  

Central Asian Tortoise has a moderate magnitude and thus moderate to major significance. 

However, the pre-construction/pre-clearing relocations have already taken into account 

release sites with suitable habitat and adequate carrying capacity; therefore the residual 

significance is minor.  

Table 10-118 Impact assessment of the potentially affected receptors at 500MW PV 

from dispersal of fauna away from the site resulting in increasing competition 

with adjacent populations;  and their residual significance after the 

implementation of proposed mitigation measures 

500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISPERSAL OF FAUNA AWAY FROM THE SITE, 

RESULTING IN INCREASING COMPETITION WITH ADJACENT POPULATIONS; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, 

Slow Mobility (i.e. 

Central Asian Tortoise) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 
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500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISPERSAL OF FAUNA AWAY FROM THE SITE, 

RESULTING IN INCREASING COMPETITION WITH ADJACENT POPULATIONS; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) Near 

Threatened Species - 

Raptors (Migratory) - 

inc. Hen Harrier 

Medium Moderate Moderate Moderate Moderate 

(Avifauna) Near 

Threatened Species – 

Groundbirds (Little 

Bustard) 

Medium Major 
Moderate to 

major 
Minor Minor 

(Avifauna) Common 

Species - Raptors, inc. 

Western Marsh Harrier, 

Common Kestrel, etc. 

Low Moderate Minor Moderate Minor 

(Avifauna) Common 

Species - Waterbirds 

(Migratory) (i.e. 

Demoiselle Crane, 

Greater Sand Plover) 

Low Moderate Minor Moderate Minor 

(Avifauna) Common 

Species - Residents (i.e. 

Crested Lark, etc) 

Low Minor 
Negligible to 

minor 
Minor 

Negligible to 

minor 

 

KARAKUL BESS, UNDERGROUND CABLE AND ACCESS ROAD SITES 

Table 10-119 Impact assessment of the potentially affected receptors at Karakul BESS 

from dispersal of fauna away from the site resulting in increasing competition 

with adjacent populations;  and their residual significance after the 

implementation of proposed mitigation measures 

KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISPERSAL OF FAUNA AWAY FROM THE 

SITE, RESULTING IN INCREASING COMPETITION WITH ADJACENT POPULATIONS; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Minor 
Negligible to 

minor 
Minor 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, Fast 

Mobility (i.e. snakes) 

Low Moderate Minor Moderate Minor 
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Egyptian Vulture as well as Greater Spotted Eagle and Eastern Imperial Eagle could possibly 

have moderate to major significant impacts from increased competition for resources. The 

population monitoring for sensitive raptors will enable adaptive management of any undue 

impacts arising from displacement and competition from the project.  

Similarly, Great Bustard could have moderate to major significant impacts from increased 

competition for resources. The population monitoring for Great Bustard will similarly enable 

adaptive management of any undue impacts arising from displacement and competition 

from the project.  

European Turtle-dove, especially breeding trees and/or activity, will be described in the 

Chance Find Procedure so that breeding activity within the area of influence could be 

identified during the appropriate season by the lead ecologist carrying out the ecological 

required mitigation during the construction period.  

Table 10-120 Impact assessment of the potentially affected receptors at 350km OTL 

from dispersal of fauna away from the site resulting in increasing competition 

with adjacent populations;   and their residual significance after the 

implementation of proposed mitigation measures 

350KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DISPERSAL OF FAUNA AWAY FROM THE SITE, 

RESULTING IN INCREASING COMPETITION WITH ADJACENT POPULATIONS; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) 

Vulnerable 

Species - Slow 

Mobility, 

Burrowing - 

Central Asian 

Tortoise 

(POSSIBLE) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Herptiles) Near 

Threatened 

Species - 

Medium Mobility 

(Tatary Sand 

Boa) 

Medium Moderate Moderate Moderate Moderate 

(Herptiles) 

Common 

Species - 

Medium Mobility 

- i.e. Gecko, 

Agama, Skink 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) 

Common 

Species - Fast 

Mobility - i.e. 

Low Moderate Minor Moderate Minor 
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Table 10-121 Impact assessment of the potentially affected receptors at Nurobod SS 

from proliferation of pest/generalist species and their residual significance after 

the implementation of proposed mitigation measures 

NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM PROLIFERATION OF PEST OR GENERAL 

SPECIES WHICH OUTCOMPETE OR OVER-CONSUME NATIVE SPECIES; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native Species Medium Minor Minor Negligible 
Negligible to 

minor 

(Flora) Least Concern (LC) Medium Minor Minor Negligible 
Negligible to 

minor 

(Flora) Alien Species Very Low Minor 
Negligible to 

minor 
Negligible Negligible 

(Flora) Native Fruit Trees Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Flora) Native Agricultural 

Crops 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Vulnerable 

Species - Burrowing, Slow 

Mobility (i.e. Central Asian 

Tortoise) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptiles) Near Threatened 

Species - Burrowing, 

Medium Mobility (i.e. Tatary 

Sand Boa, Central Asian 

Cobra) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, Fast 

Mobility (i.e. racerunner, 

etc.) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - Larger 

Mobile Species (Steppe 

Polecat) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Mammals) Common 

Species - Insectivore, 

Nocturnal (Long-eared 

Hedgehog) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Burrowing (i.e. 

Yellow Ground Squirrel) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Larger Mobile 

Mammal, Nocturnal (Red 

Fox) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Bats) Common Species - 

Pipistrellus pipistrellus 
Low Negligible 

Negligible to 

minor 

No 

change 
Neutral 



  
 

 

 

Samarkand II Solar PV and BESS 

Construction-Phase Environmental and Social Management Plan (CESMP)   

417 

   

NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM PROLIFERATION OF PEST OR GENERAL 

SPECIES WHICH OUTCOMPETE OR OVER-CONSUME NATIVE SPECIES; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Bats) Rarer Species - 

Eptesicus sp.  
Medium Negligible 

Negligible to 

minor 

No 

change 
Neutral 

(Avifauna) Endangered 

Species - Raptors - Egyptian 

Vulture 

Very High Negligible Minor 
No 

change 
Neutral 

(Avifauna) Endangered 

Species - Groundbirds - 

Great Bustard (possible to 

occur) 

Very High Negligible Minor 
No 

change 
Neutral 

(Avifauna) Nationally 

Uplisted Species - Raptors - 

Griffon Vulture 

Medium Negligible 
Negligible to 

minor 
No 

change 
Neutral 

(Avifauna) Common 

Species - Resident (i.e. 

Crested Lark) 

Low Negligible 
Negligible to 

minor 

No 

change 
Neutral 

 

70-KM OTL  

Table 10-122 Impact assessment of the potentially affected receptors at 70km OTL 

from proliferation of pest/generalist species and their residual significance after 

the implementation of proposed mitigation measures 

70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM PROLIFERATION OF PEST OR GENERAL SPECIES 

WHICH OUTCOMPETE OR OVER-CONSUME NATIVE SPECIES; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Endangered (EN) 

Species (Exotic Non 

Native) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Flora) Native Species Medium Minor Minor Negligible 
Negligible to 

minor 

(Flora) Least Concern 

(LC) 
Medium Minor Minor Negligible 

Negligible to 

minor 

(Flora) Alien Species Very Low Minor 
Negligible to 

minor 
Negligible Negligible 

(Flora) Native Fruit Trees Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Flora) Native 

Agricultural Crops 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptile) Vulnerable 

Species - Slow Mobility 

(i.e. Central Asian 

Tortoise) 

High Minor 
Minor to 

moderate 
Negligible Minor 
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Table 10-123 Impact assessment of the potentially affected receptors at 500MW PV 

from proliferation of pest/generalist species and their residual significance after 

the implementation of proposed mitigation measures 

500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM PROLIFERATION OF PEST OR GENERAL SPECIES 

WHICH OUTCOMPETE OR OVER-CONSUME NATIVE SPECIES; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native Species Medium Minor Minor Negligible 
Negligible to 

minor 

(Flora) Least Concern (LC) Medium Minor Minor Negligible 
Negligible to 

minor 

(Flora) Alien Species Very Low Minor 
Negligible to 

minor 
Negligible Negligible 

(Flora) Native Fruit Trees and 

Agricultural Crops 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Vulnerable 

Species - Burrowing, Slow 

Mobility (i.e. Central Asian 

Tortoise) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptiles) Vulnerable 

Species - Burrowing, 

Medium Mobility (i.e. 

Caspian Monitor) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptiles) Near Threatened 

Species - Burrowing, 

Medium Mobility (i.e. Tatary 

Sand Boa) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptiles) Common Species 

- Burrowing, Medium 

Mobility (i.e. Gecko, 

Agama, Skink) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common Species 

- Burrowing, Fast Mobility (i.e. 

whipsnakes,etc) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - Larger 

Mobile Mammals (Corsac 

Fox, Steppe Polecat) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Mammals) Common 

Species - Burrowing (i.e. 

Yellow Ground Squirrel) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Larger Mobile 

Mammals, Nocturnal (Red 

Fox) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Rarer Species - 

Insectivore (Brandt's 

Hedgehog) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Mammals) Rarer Species - 

Burrowing (i.e. Mole Vole) 
Medium Minor Minor Negligible 

Negligible to 

minor 
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500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM PROLIFERATION OF PEST OR GENERAL SPECIES 

WHICH OUTCOMPETE OR OVER-CONSUME NATIVE SPECIES; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Mammals) Rarer Species- 

Large Mobile Mammals, 

Nocturnal (Asiatic Wildcat) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Bats) Common Species - 

Common Pipistrelle 
Low Negligible 

Negligible to 

minor 

No 

change 
Neutral 

(Bats) Rarer Species - 

Tadarida Teniotis 
Medium Negligible 

Negligible to 

minor 

No 

change 
Neutral 

(Avifauna) Near Threatened 

Species - Raptors 

(Migratory) - inc. Hen Harrier 

Medium Negligible 
Negligible to 

minor 

No 

change 
Neutral 

(Avifauna) Near Threatened 

Species - Groundbirds inc. 

Little Bustard 

Medium Negligible 
Negligible to 

minor 

No 

change 
Neutral 

(Avifauna) Common 

Species - Raptors, inc. 

Western Marsh Harrier, 

Common Kestrel, etc. 

Low Negligible 
Negligible to 

minor 

No 

change 
Neutral 

(Avifauna) Common 

Species - Waterbirds 

(Migratory) (i.e. Demoiselle 

Crane, Greater Sand Plover) 

Low Negligible 
Negligible to 

minor 

No 

change 
Neutral 

(Avifauna) Common 

Species - Residents (i.e. 

Crested Lark, etc) 

Low Negligible 
Negligible to 

minor 

No 

change 
Neutral 

 

KARAKUL BESS, UNDERGROUND CABLE AND ACCESS ROAD SITES 

Table 10-124 Impact assessment of the potentially affected receptors at Karakul BESS 

from proliferation of pest/generalist species and their residual significance after 

the implementation of proposed mitigation measures 

KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM PROLIFERATION OF PEST OR GENERAL 

SPECIES WHICH OUTCOMPETE OR OVER-CONSUME NATIVE SPECIES; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native Species Medium Minor Minor Negligible 
Negligible to 

minor 

(Flora) Least Concern 

(LC) 
Medium Minor Minor Negligible 

Negligible to 

minor 

(Flora) Alien Species Very Low Minor 
Negligible to 

minor 
Negligible Negligible 
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Table 10-125 Impact assessment of the potentially affected receptors at 350km OTL 

from proliferation of pest/generalist species and their residual significance after 

the implementation of proposed mitigation measures 

350KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM PROLIFERATION OF PEST OR GENERAL 

SPECIES WHICH OUTCOMPETE OR OVER-CONSUME NATIVE SPECIES; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

Flora - Native Species Medium Minor Minor Negligible 
Negligible to 

minor 

Flora - Least Concern 

(LC) 
Medium Minor Minor Negligible 

Negligible to 

minor 

Flora - Native 

Agricultural Crops 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

Flora - Native Fruit Trees Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

Flora - Endangered 

Flora Species (Exotic 

Nonnative) 

Medium Minor Minor Negligible 
Negligible to 

minor 

Flora - Vulnerable Flora 

Species 
High Minor 

Minor to 

moderate 
Negligible Minor 

Flora - Native  Species - 

Restrictive Range 
Medium Minor Minor Negligible 

Negligible to 

minor 

Flora - Alien Flora 

Species 
Very Low Minor 

Negligible to 

minor 
Negligible Negligible 

(Herptiles) Vulnerable 

Species - Slow Mobility, 

Burrowing - Central 

Asian Tortoise 

(POSSIBLE) 

High Minor 
Minor to 

moderate 
Negligible Minor 

(Herptiles) Near 

Threatened Species - 

Medium Mobility 

(Tatary Sand Boa) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Herptiles) Common 

Species - Medium 

Mobility - i.e. Gecko, 

Agama, Skink 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Fast Mobility - 

i.e. racerunner, whip 

snake 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - Large 

Mobile Mammals 

(Steppe Polecat, 

Corsac Fox) 

Medium Minor Minor Negligible 
Negligible to 

minor 

(Mammals) Common 

Species - Insectivore 

(Long-eared 

Hedgehog) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 
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Table 10-126 Impact assessment of the potentially affected receptors at Nurobod SS 

from environmental degradation and their residual significance after the 

implementation of proposed mitigation measures 

NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DEGREDATION OF ENVIRONMENTAL 

QUALITY (AIR, NOISE, LIGHT, SOIL, ETC) DURING CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native Species Medium Moderate Moderate Minor Minor 

(Flora) Least Concern 

(LC) 
Medium Moderate Moderate Minor Minor 

(Flora) Alien Species Very Low Moderate Minor Minor 
Negligible to 

minor 

(Flora) Native Fruit Trees Low Moderate Minor Minor 
Negligible to 

minor 

(Flora) Native 

Agricultural Crops 
Low Moderate Minor Minor 

Negligible to 

minor 

(Herptiles) Vulnerable 

Species - Burrowing, Slow 

Mobility (i.e. Central 

Asian Tortoise) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Herptiles) Near 

Threatened Species - 

Burrowing, Medium 

Mobility (i.e. Tatary Sand 

Boa, Central Asian 

Cobra) 

Medium Moderate Moderate Minor Minor 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, Fast 

Mobility (i.e. racerunner, 

etc.) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - Larger 

Mobile Species (Steppe 

Polecat) 

Medium Moderate Moderate Minor Minor 

(Mammals) Common 

Species - Insectivore, 

Nocturnal (Long-eared 

Hedgehog) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Mammals) Common 

Species - Burrowing (i.e. 

Yellow Ground Squirrel) 

Low Moderate Minor Minor 
Negligible to 

minor 
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Great Bustard (considered possible to occur based on habitat and distribution, but surveys to 

date did not record): Great Bustard will also be subject to population monitoring throughout 

construction and restoration phases. This monitoring paired with adaptive management 

approaches will ensure that any significant impacts are managed appropriately. Therefore, 

the assigned mitigated magnitude for this receptor has been downgraded to negligible, 

resulting in a minor residual significance.   

Table 10-127 Impact assessment of the potentially affected receptors at the 70km OTL  

by environmental quality degradation and their residual significance after the 

implementation of proposed mitigation measures 

70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DEGREDATION OF ENVIRONMENTAL QUALITY 

(AIR, NOISE, LIGHT, SOIL, ETC) DURING CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Endangered 

(EN) Species (Exotic 

Non Native) 

Medium Moderate Moderate Minor Minor 

(Flora) Native Species Medium Moderate Moderate Minor Minor 

(Flora) Least Concern 

(LC) 
Medium Moderate Moderate Minor Minor 

(Flora) Alien Species Very Low Moderate Minor Minor 
Negligible to 

minor 

(Flora) Native Fruit 

Trees 
Low Moderate Minor Minor 

Negligible to 

minor 

(Flora) Native 

Agricultural Crops 
Low Moderate Minor Minor 

Negligible to 

minor 

(Herptile) Vulnerable 

Species - Slow Mobility 

(i.e. Central Asian 

Tortoise) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Herptile) Vulnerable 

Species - Medium 

Mobility (Caspian 

Monitor) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Herptile) Near 

Threatened Species - 

Medium Mobility (i.e. 

Tatary Sand Boa) 

Medium Moderate Moderate Minor Minor 

(Herptile) Common 

Species - Medium 

Mobility (i.e.Gecko, 

Agama, Skink) 

Low Moderate Minor Minor 
Negligible to 

minor 
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Table 10-128 Impact assessment of the potentially affected receptors at 500MW PV 

from environmental degradation and their residual significance after the 

implementation of proposed mitigation measures 

500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DEGREDATION OF ENVIRONMENTAL QUALITY 

(AIR, NOISE, LIGHT, SOIL, ETC) DURING CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native Species Medium Moderate Moderate Minor Minor 

(Flora) Least Concern 

(LC) 
Medium Moderate Moderate Minor Minor 

(Flora) Alien Species Very Low Moderate Minor Minor 
Negligible to 

minor 

(Flora) Native Fruit 

Trees and Agricultural 

Crops 

Low Moderate Minor Minor 
Negligible to 

minor 

(Herptiles) Vulnerable 

Species - Burrowing, 

Slow Mobility (i.e. 

Central Asian Tortoise) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Herptiles) Vulnerable 

Species - Burrowing, 

Medium Mobility (i.e. 

Caspian Monitor) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 
moderate 

(Herptiles) Near 

Threatened Species - 

Burrowing, Medium 

Mobility (i.e. Tatary 

Sand Boa) 

Medium Moderate Moderate Minor Minor 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Fast Mobility (i.e. 

whipsnakes,etc) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - 

Larger Mobile 

Mammals (Corsac Fox, 

Steppe Polecat) 

Medium Moderate Moderate Minor Minor 

(Mammals) Common 

Species - Burrowing 

(i.e. Yellow Ground 

Squirrel) 

Low Moderate Minor Minor 
Negligible to 

minor 
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For this site, environmental degradation from project construction activities is rated as 

Moderate magnitude since there are already anthropogenic disturbances present within the 

site, which is comprised mostly of modified habitats.  

General best-practices for air, noise, lighting, contamination, soil and hydrological impacts 

that will be integrated into the CESMP will be sufficient to reduce the magnitude of 

degradation impact on the majority of ecological receptors to a minor or negligible residual 

significance.  

 

Table 10-129 Impact assessment of the potentially affected receptors at Karakul BESS 

from environmental degradation and their residual significance after the 

implementation of proposed mitigation measures 

KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DEGREDATION OF ENVIRONMENTAL 

QUALITY (AIR, NOISE, LIGHT, SOIL, ETC) DURING CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL 

SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Flora) Native Species Medium Moderate Moderate Minor Minor 

(Flora) Least Concern (LC) Medium Moderate Moderate Minor Minor 

(Flora) Alien Species Very Low Moderate Minor Minor 
Negligible to 

minor 

(Flora) Native Fruit Trees and 

Agricultural Crops 
Low Moderate Minor Minor 

Negligible to 

minor 

(Herptiles) Common Species - 

Burrowing, Medium Mobility 

(i.e. Gecko, Agama, Skink) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Herptiles) Common Species - 

Burrowing, Fast Mobility (i.e. 

snakes) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Mammals) Vulnerable 

Species - Large Mobile 

(Corsac Fox, Steppe Polecat) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Mammals) Common Species 

- Insectivore, Nocturnal (Long-

eared Hedgehog) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Mammals) Common Species 

- Burrowing (i.e. Yellow 
Ground Squirrel) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Mammals) Common Species 

- Large Mobile, Nocturnal 

(Red Fox) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Mammals) Rarer Species - 

Burrowing (i.e. Mole Vole) 
Medium Moderate Moderate Minor Minor 

(Mammals) Rarer Species - 

Large Mobile, Nocturnal 

(Asiatic Wildcat) 

Medium Moderate Moderate Minor Minor 
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Table 10-130 Impact assessment of the potentially affected receptors at 350km OTL 

from environmental degradation and their residual significance after the 

implementation of proposed mitigation measures 

350KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM DEGREDATION OF ENVIRONMENTAL QUALITY 

(AIR, NOISE, LIGHT, SOIL, ETC) DURING CONSTRUCTION; FOLLOWED BY MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

Flora - Native Species Medium Moderate Moderate Minor Minor 

Flora - Least Concern (LC) Medium Moderate Moderate Minor Minor 

Flora - Native Agricultural 

Crops 
Low Moderate Minor Minor 

Negligible to 

minor 

Flora - Native Fruit Trees Low Moderate Minor Minor 
Negligible to 

minor 

Flora - Endangered Flora 

Species (Exotic Nonnative) 
Medium Moderate Moderate Minor Minor 

Flora - Vulnerable Flora 

Species 
High Moderate 

Moderate to 

Major 
Minor 

Minor to 

moderate 

Flora - Native  Species - 

Restrictive Range 
Medium Moderate Moderate Minor Minor 

Flora - Alien Flora Species Very Low Moderate Minor Minor 
Negligible to 

minor 

(Herptiles) Vulnerable 

Species - Slow Mobility, 

Burrowing - Central Asian 

Tortoise (POSSIBLE) 

High Moderate 
Moderate to 

Major 
Minor 

Minor to 

moderate 

(Herptiles) Near Threatened 

Species - Medium Mobility 

(Tatary Sand Boa) 

Medium Moderate Moderate Minor Minor 

(Herptiles) Common Species 

- Medium Mobility - i.e. 

Gecko, Agama, Skink 

Low Moderate Minor Minor 
Negligible to 

minor 

(Herptiles) Common Species 

- Fast Mobility - i.e. 

racerunner, whip snake 

Low Moderate Minor Minor 
Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - Large 

Mobile Mammals (Steppe 

Polecat, Corsac Fox) 

Medium Moderate Moderate Minor Minor 

(Mammals) Common 

Species - Insectivore (Long-

eared Hedgehog) 

Low Moderate Minor Minor 
Negligible to 

minor 

(Mammals) Rarer Species - 

Insectivore (Brandt's 

Hedgehog, White-toothed 

Shrew) 

Medium Moderate Moderate Minor Minor 

(Mammals) Common 

Species - Burrowing - i.e. 

Yellow Ground Squirrel, 

Great Gerbil 

Low Moderate Minor Minor 
Negligible to 

minor 
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mitigation of habitat fragmentation impacts, and specific actions will be triggered should 

monitoring indicate that further measures are necessary. 

NUROBOD SUB-STATION AND UNDERGROUND CABLES 

Table 10-131 Impact assessment of the potentially affected receptors at Nurobod SS 

from habitat fragmentation and their residual significance after the 

implementation of proposed mitigation measures 

NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM HABITAT FRAGMENTATION; FOLLOWED BY 

MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, 

Slow Mobility (i.e. 

Central Asian Tortoise) 

High Minor 
Minor to 

moderate 
Minor 

Minor to 

moderate 

(Herptiles) Near 

Threatened Species - 

Burrowing, Medium 

Mobility (i.e. Tatary 

Sand Boa, Central 

Asian Cobra) 

Medium Negligible 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Medium Mobility (i.e. 

Gecko, Agama, Skink) 

Low Negligible 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common 

Species - Burrowing, 

Fast Mobility (i.e. 

racerunner, etc.) 

Low Negligible 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - 

Larger Mobile Species 

(Steppe Polecat) 

Medium Moderate Moderate Moderate Moderate 

(Mammals) Common 

Species - Insectivore, 

Nocturnal (Long-eared 

Hedgehog) 

Low Minor 
Negligible to 

minor 
Minor 

Negligible to 

minor 

(Mammals) Common 

Species - Burrowing 

(i.e. Yellow Ground 

Squirrel) 

Low Negligible 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common 

Species - Larger 

Mobile Mammal, 

Nocturnal (Red Fox) 

Low Moderate Minor Moderate Minor 

(Bats) Common 

Species - Pipistrellus 

pipistrellus 

Low No change Neutral No change Neutral 

(Bats) Rarer Species - 

Eptesicus sp.  
Medium No change Neutral No change Neutral 
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NUROBOD SS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM HABITAT FRAGMENTATION; FOLLOWED BY 

MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) 

Endangered Species - 

Raptors - Egyptian 

Vulture 

Very High No change Neutral No change Neutral 

(Avifauna) Nationally 

Uplisted Species - 

Raptors - Griffon 

Vulture 

Medium No change Neutral No change Neutral 

(Avifauna) Common 

Species - Resident (i.e. 

Crested Lark) 

Low No change Neutral No change Neutral 

Avifauna – Near-

threatened species 

(e.g., Little bustard) 

Medium Minor 
Moderate to 

Minor 
Minor Negligible 

 

70-KM OTL  

The majority of receptors will not have significant impacts thus no specific mitigation is needed 

for the fragmentation impact (so unmitigated and residual remain equivalent). However:  

Great Bustard and Little Bustard are species that tend to avoid anthropogenic tall structures 

and there could be a slight fragmentation impact where OTL are being erected in bustard 

habitat that does not already have OTLs.  Only for this case additional mitigation is warranted, 

which will be undertaken as part of the Bustard Monitoring Programme and adaptive 

management process. 

Table 10-132 Impact assessment of the potentially affected receptors at the 70km OTL 

by habitat fragmentation and their residual significance after the 

implementation of proposed mitigation measures 

70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM HABITAT FRAGMENTATION; FOLLOWED BY 

MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptile) Vulnerable 

Species - Slow Mobility (i.e. 

Central Asian Tortoise) 

High 
No 

change 
Neutral 

No 

change 
Neutral 

(Herptile) Vulnerable 

Species - Medium Mobility 

(Caspian Monitor) 

High 
No 

change 
Neutral 

No 

change 
Neutral 
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70KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM HABITAT FRAGMENTATION; FOLLOWED BY 

MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) Near Threatened 

Species - Groundbirds(Little 

Bustard) 

Medium Minor Minor Minor Minor 

(Avifauna) Near Threatened 

Species - Waterbirds - 

Northern Lapwing 

Medium 
No 

change 
Neutral 

No 

change 
Neutral 

(Avifauna) Nationally 

Important Species - 

Waterbirds - Black Stork 

Medium 
No 

change 
Neutral 

No 

change 
Neutral 

(Avifauna) Common 

Species - Raptors  (Rough-

legged Buzzard, Common 

Buzzard, etc) 

Low 
No 

change 
Neutral 

No 

change 
Neutral 

(Avifauna) Common / LC 

Species - Waterbirds 

(Migratory) (Little Egret, Etc.) 

Low 
No 

change 
Neutral 

No 

change 
Neutral 

(Avifauna) Common 

Species (Others) - Lark, 

Wheatear, etc.  

Low 
No 

change 
Neutral 

No 

change 
Neutral 

(Avifauna) Urban Species - 

Rock Dove 
Very Low 

No 

change 
Neutral 

No 

change 
Neutral 

 

500 MW PV PLANT  

Fencing of the PV site, due to its large acreage, may cause localized Habitat fragmentation, 

though to a lesser degree than long linear barriers (i.e. roads/rail lines or dams).  

Fencing specifications should take into account the needs of high value species such as 

Central Asian Tortoise and polecat to allow for localized species movement across the fence 

boundaries, so that the value of habitat restoration within the PV site can be maximized.   

Table 10-133 Impact assessment of the potentially affected receptors at 500MW PV 

from habitat fragmentation and their residual significance after the 

implementation of proposed mitigation measures 

500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM HABITAT FRAGMENTATION; FOLLOWED BY 

MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Burrowing, Slow 

Mobility (i.e. Central Asian 

Tortoise) 

High Minor 
Minor to 

moderate 
Minor 

Minor to 

moderate 
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500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM HABITAT FRAGMENTATION; FOLLOWED BY 

MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) Common 

Species - Raptors, inc. 

Western Marsh Harrier, 

Common Kestrel, etc. 

Low 
No 

change 
Neutral 

No 

change 
Neutral 

(Avifauna) Common 

Species - Waterbirds 

(Migratory) (i.e. Demoiselle 

Crane, Greater Sand 

Plover) 

Low 
No 

change 
Neutral 

No 

change 
Neutral 

(Avifauna) Common 

Species - Residents (i.e. 

Crested Lark, etc) 

Low 
No 

change 
Neutral 

No 

change 
Neutral 

 

KARAKUL BESS, UNDERGROUND CABLE AND ACCESS ROAD SITES 

Table 10-134 Impact assessment of the potentially affected receptors at Karakul BESS 

from habitat fragmentation and their residual significance after the 

implementation of proposed mitigation measures 

KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM HABITAT FRAGMENTATION; FOLLOWED BY 

MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Common Species - 

Burrowing, Medium Mobility 

(i.e. Gecko, Agama, Skink) 

Low Negligible 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Herptiles) Common Species - 

Burrowing, Fast Mobility (i.e. 

snakes) 

Low Negligible 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Nationally 

Uplisted Species - Large 

Mobile (Corsac Fox, Steppe 

Polecat) 

Medium Moderate Moderate Moderate Moderate 

(Mammals) Common Species 

- Insectivore, Nocturnal (Long-

eared Hedgehog) 

Low Minor 
Negligible to 

minor 
Minor 

Negligible to 

minor 

(Mammals) Common Species 

- Burrowing (i.e. Yellow 

Ground Squirrel) 

Low Negligible 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Common Species 

- Large Mobile, Nocturnal 

(Red Fox) 

Low Moderate Minor Moderate Minor 

(Mammals) Rarer Species - 

Burrowing (i.e. Mole Vole) 
Medium Negligible 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Mammals) Rarer Species - 

Large Mobile, Nocturnal 

(Asiatic Wildcat) 

Medium Moderate Moderate Moderate Moderate 
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KARAKUL BESS - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM HABITAT FRAGMENTATION; FOLLOWED BY 

MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) - Common Species 

- Raptors (i.e. harriers) 
Low 

No 

change 
Neutral 

No 

change 
Neutral 

(Avifauna) - Common Species 

- Residents (i.e. Crested Lark, 

other passerines) 
Low 

No 

change 
Neutral 

No 

change 
Neutral 

(Avifauna) - Common Species 

- Swifts and Allies 
Low 

No 

change 
Neutral 

No 

change 
Neutral 

(Avifauna) - Common Species 

- Corvids 
Low 

No 

change 
Neutral 

No 

change 
Neutral 

(Avifauna) - Common Species 

- Urban Species (i.e. Rock 

Pigeon) 
Low 

No 

change 
Neutral 

No 

change 
Neutral 

 

350-KM OTL ALIGNMENT 

The majority of receptors will not have significant impacts thus no specific mitigation is needed 

for the fragmentation impact (so unmitigated and residual remain equivalent). However:  

Great Bustard and Little Bustard are species that tend to avoid anthropogenic tall structures 

and there could be a slight fragmentation impact where OTL are being erected in bustard 

habitat that does not already have OTLs.  Only for this case additional mitigation is warranted, 

which will be undertaken as part of the Bustard Monitoring Programme and adaptive 

management process. 

 

Table 10-135 Impact assessment of the potentially affected receptors at 350km OTL 

from habitat fragmentation and their residual significance after the 

implementation of proposed mitigation measures 

350KM OTL - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM HABITAT FRAGMENTATION; FOLLOWED BY 

MITIGATED RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Herptiles) Vulnerable 

Species - Slow Mobility, 

Burrowing - Central 

Asian Tortoise (POSSIBLE) 

High 
No 

change 
Neutral 

No 

change 
Neutral 
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has been theorized that there is a ‘lake-effect’ occurring, where the array of dark PV panels 

from an aerial view resembles a large inland lake, thus attracting migrant waterbirds to 

descend for stopovers. Some experts opinion that collision fatalities of birds are occurring due 

to mistaken descent into the panels themselves, while others claim this is unlikely but that there 

is a real impact due to unnecessary energy expenditure as well as the inability of some 

waterbirds to regain flight without using a water surface for take-off.   

It is currently under debate if the so-called ‘lake effect’ causes collision impacts on birds, with 

many experts split on the matter. There is a lack of research on the causes and correlations of 

bird mortality at PV solar farms, although there is evidence that fatality does occur. 

Similarly, bats may be subjected to lake-effect impacts. Bats have been studied and shown to 

mistake smooth anthropogenic surfaces for water, displaying drinking behaviour when tested 

with glass, wood and plastic smooth panels. However, they did not collide with the objects; 

further, the PV panels are situated at an angle and thus are less likely to cause an echolocation 

pattern that bats may mistake for the horizontal surface of water.  On the other hand, bat 

mortality has also been recorded under PV panels in solar farms. It is therefore unclear if birds 

and bats suffer from ‘lake-effect’ or another phenomena is causing mortality at PV farms. It is 

unknown what the exact causes of fatality are, what the exact impacts are, and what the 

significance of those impacts are. A preliminary magnitude of “Minor” has been put forward 

at this time for waterbirds and bats, as even if Lake-effect is a factual phenomenon, it is unlikely 

to have a regional wide effect on bird and bat populations.  

Regardless, fatality, even if generally minor, is known to occur at PVs; thus given the presence 

of important bird species, a limited carcass search protocol should be undertaken as part of 

fatality monitoring during post-construction period.  

500 MW PV PLANT  

Table 10-136 Impact assessment of the potentially affected receptors at 500MW PV by 

‘lake effect’ collisions or disorientations; and their residual significance after the 

implementation of proposed mitigation measures 

500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM 'LAKE EFFECT'; FOLLOWED BY MITIGATED 

RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Bats) Common Species - 

Common Pipistrelle 
Low Minor 

Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Bats) Rarer Species - 

Tadarida Teniotis 
Medium Minor Minor Negligible 

Negligible to 

minor 
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500MW PV - IMPACT ASSESSMENT OF UNMITIGATED IMPACT FROM 'LAKE EFFECT'; FOLLOWED BY MITIGATED 

RESIDUAL SIGNIFICANCE 

RECEPTOR / GROUP 
VALUE/ 

SENSITIVITY 
MAGNITUDE 

UNMITIGATED 

SIGNIFICANCE 

MITIGATED 

MAGNITUDE 

RESIDUAL 

SIGNIFICANCE 

(Avifauna) Near 

Threatened Species - 

Raptors (Migratory) - inc. 

Hen Harrier 

Medium Negligible 
Negligible to 

minor 

No 

change 
Neutral 

(Avifauna) Near 

Threatened Species - 

Groundbirds inc. Little 

Bustard 

Medium Negligible 
Negligible to 

minor 
No 

change 
Neutral 

(Avifauna) Common 

Species - Raptors, inc. 

Western Marsh Harrier, 

Common Kestrel, etc. 

Low Negligible 
Negligible to 

minor 

No 

change 
Neutral 

(Avifauna) Common 

Species - Waterbirds 

(Migratory) (i.e. Demoiselle 

Crane, Greater Sand 

Plover) 

Low Minor 
Negligible to 

minor 
Negligible 

Negligible to 

minor 

(Avifauna) Common 

Species - Residents (i.e. 

Crested Lark, etc) 

Low Negligible 
Negligible to 

minor 

No 

change 
Neutral 

 

10.14.3.3! Impact – OTL Collision 

Thin, dark wires used in overhead transmission lines as well as guylines for weather masts are 

visually difficult to detect. Bird mortality by collisions with these wires are documented for a 

variety of species.  

In the case of power lines, the bird collides with one of the wires, generally the earth wire, 

which is less visible. Particularly at risk are birds migrating between 20-50m altitude, birds flying 

at night, birds flying in flocks, and / or large and heavy birds of limited manoeuvrability.  

Based on morphology, behaviour, and records from literature, the following categorizes the 

collision risk of the identified species of concern that may occur within the project site. 

Table 10-137 Level of OTL Collision Risk  

GROUPING 

VALUE 

 SPECIES OF CONCERN 

(IDENTIFIED/SUSPECTED) 

RISKY FLIGHT 

INDICATORS 

COLLISION RISK 

 (I=UN LIKELY; 

II=POSSIBLE; 

III=HIGHLY 

PROBABLE) 

FLIGHT ALTITUDE 

RANGE 

Endangered 

Birds - 

Raptors  

Steppe Eagle 
Migratory 

Large-bodied 
II 

Up to 2000 m 

(during migration) 

Egyptian Vulture Large-bodied II 1000-3000 m 
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Figure 13-9 Variation in traffic volumes along the M-37 highway section nearby the 

Karakul BESS site 

 

The survey indicated moderate to high traffic volumes along the highway section nearby the 

Karakul BESS site, with a mean hourly traffic rate of 457 vehicles. Motor vehicle traffic was fairly 

steady, peaking between 12 pm. HGVs accounted for about 9% of the traffic volume 

recorded during the survey.  

A lower frequency of vehicular and pedestrian transit was recorded along existing tracks 

linking the highway with the project sites, which is attributable to the undeveloped context of 

the BESS site and scantly populated industrial zone surrounding the underground cable 

corridor. 

13.3! Receptors 

The following table provides an overview of E&S impact receptors in the context of potential 

impacts relating to traffic and transportation within the Project’s Areas of Influence (AoI). A 

sensitivity rating and corresponding description is provided for each relevant receptor.  

Table 13-1 E&S impact receptors – Traffic and transportation  

RECEPTOR SENSITIVITY JUSTIFICATION 

Households and 

establishments 

within project-

affected 

communities 

Low Households utilizing existing communal and feeder roads are 

moderately sensitive to project-related vehicular traffic and 

related time losses, considering the well-developed network of 

community roads and foot paths nearby the PV plant, sub-

station, and BESS sites. 
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Table 13-2 Overview of potential impacts relating to traffic and transportation during construction 

E&S IMPACT AREA OF INFLUENCE 

IMPACT 

MAGNITUDE POTENTIAL RECEPTORS (DIRECT 

AND INDIRECT RECEPTORS) 

RECEPTOR 

SENSITIVITY 

PRE-

MANAGEMENT 

IMPACT 

SIGNIFICANCE 

RESIDUAL IMPACT 

SIGNIFICANCE 

Increased traffic congestion 

along public roads 

Feeder and community roads 

connecting to project-

dedicated access roads 

Moderate 

 

Households and 

establishments within 

project-affected 

communities 

Medium Moderate Minor 

Commercial and industrial 

establishments within 

project-affected 

communities 

Medium Moderate Minor 

IMPACT AVOIDANCE AND MITIGATION MEASURES 

Increased traffic congestion along public roads 

¥! A traffic study will be undertaken prior to mobilization for construction to identify transportation constraints including traffic congestion hotspots 

and inadequate road conditions. 

¥! Follow-up engagement with transportation and traffic safety authorities (i.e., district khokimiyats, Ministry of Transportation, traffic police) will be 

undertaken as part of H&S risk assessments in relation to project traffic and the development of related safeguards, including traffic accident 

emergency response plans. 

¥! Dedicated access roads will be established within the Project’s transit corridor to isolate project traffic, to the extent feasible. 

¥! Suitable by-passes, traffic control signage and personnel (i.e., flagmen etc.) will be established to divert vehicular and pedestrian traffic in the 

event of upgrading and/or maintenance works along existing public roads that will be utilized for access to the project sites, in consultation with 

relevant local authorities (i.e., regional and district khokimiyats, road maintenance agencies). 

¥! Project traffic will be organized to avoid peak traffic hours and traffic congestion hotspots to the extent feasible, in consultation with relevant local 

authorities.  

¥! Transit service for construction labour will include staff buses, to curb the volume and frequency of project traffic. 

¥! Project logistics will be implemented to ensure convoys of construction vehicles (and Heavy Goods Vehicles in particular) are dispatched with 

maximal load to minimize the number of consignments/ delivery trips to the project sites. 

¥! The parking of project vehicles will be restricted to designated parking bays within the project sites.  

¥! A vehicle breakdown response plan will be developed as part of the Traffic Management Plan, to ensure prompt transposition or towing of 

immobile vehicles from public and access roads. 
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Table 13-3 Monitoring arrangements for impacts and preventative and mitigation measures relating to traffic and transportation 

E&S IMPACT 
KEY PERFORMANCE 

INDICATOR/ PARAMETER 
TARGET  

MONITORING  

LOCATION /  

MEANS OF VERIFICATION 

MONITORING 

FREQUENCY 

RESPONSIBLE  

ENTITY 

Increased traffic 

congestion along public 

roads 

Installation of traffic 

signage and signposts 

along all project access 

roads  

-! Traffic signage and 

signposts have been 

installed along all project 

access roads  

-! All project access 

roads 

Weekly during 

mobilization 

-! EPC Contractor 

H&S Officer 

Grievances concerning 

project-related vehicular 

traffic along public roads 

-! All related grievances are 

closed out within the 

shortest practicable 

duration 

-! Community 

Grievance Log 
Ongoing 

-! EPC Contractor 

CLOs 
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The table below presents an overview of the spatial size and population of each project-

affected region. In the year 2023, Samarkand ranked as the second most populous region in 

Uzbekistan, with Tashkent Region retaining the country’s largest resident population. 

Table 14-1 Area and population of the project-affected regions 

NO. AFFECTED 

REGION 
SIZE (KM2) NUMBER OF 

DISTRICTS 
POPULATION 

MALE FEMALE TOTAL 

1 Samarkand  16,770  14  2,073,200   2,045,000  4,118,200 

2 Syrdarya  4,280  8  450,200   446,400  896,600 

3 Jizzakh  21,210  12  744,100   731,400  1,475,500 

4 Tashkent  15,140  15  2,951,800   2,998,000  5,949,800 

5 Bukhara  40,220  11  1,007,300   1,002,400  2,009,700 

 

14.2.1.4!Economy 

The growth of the national economy over the past two decades has paralleled the uptrend in 

the size of the national population. Since gaining independence from the Soviet Union in 1991, 

Uzbekistan has transitioned from a plan-based economy to a market-based economy. This 

shift has entailed the privatization and modernization of productive sectors, as well as the 

diversification of the economy.  

In recent years, the country’s annual GDP climb has averaged 8%, and by 2023, the Gross 

Domestic Product (GDP) of Uzbekistan reached USD 84.2 billion. The services sector was 

identified as the main contributor to the GDP, with industry coming second at a 26% 

contribution, and the agriculture ranking third at 24%.  

 

 

Figure 14-3 GDP of the project-affected regions 
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National statistics indicate that the country’s performance in the pursuit of gender parity within 

education, employment and sports has remained steady. By 2023, women held 32% of seats 

in the legislative chamber of the Oliy Majilis of the Republic of Uzbekistan and occupied 28% 

of managerial roles across institutions. Women have a tenable role in decision making on a 

household and community level, as women are well-represented within local leadership, and 

dedicated khokimiyat departments serve to ensure the welfare and economic advancement 

of resident women. 

14.2.2!Socioeconomics Ð Project-affected districts and communities 

The following sections outline the socioeconomic context of the project-affected districts and 

communities, including the administrative boundaries, local demographics, livelihoods, social 

services, housing, and land-use patterns.  

Following the ESIA scoping, detailed ESIA-stage socioeconomic surveys comprising literature 

reviews, site walkovers, KIIs, FGDs and strategic household surveys were undertaken within the 

project-affected communities and districts.  

The household-level surveys targeted communities located within 1 kilometre of the PV power 

plant, sub-station and BESS facilities clustered in Nurobod and Pastdargom Districts. The first 

round of the household survey covered a total of 130 households (of 1,925 resident households) 

in the communities of Sazagan, Chortut and Saroy, while the second round captured 127 

households (of 1,614 resident households) in the communities of Olga and Chorvador. Over 

the course of these surveys, household-level socioeconomic information (including household 

composition, income sources, access to social services etc.) was gathered using paper-based 

questionnaires. 

Subsequent data collection through community-specific FGDs and detailed district-level KIIs 

was carried out between 23rd September 2023 and 17 January 2024.  

14.2.2.1!Administrative boundaries 

The local government jurisdictions relevant to each of the project locations are itemized in the 

following sub-sections. 

NUROBOD SUB-STATION SITE 

The Nurobod sub-station site is located within Pastdargom District in Samarkand Region, 

neighbouring the communities of Dustlik MFY and Saroy.  

Table 14-2 Jurisdictions and affected communities 

REGION DISTRICT MAKHALLA 

Samarkand Pastdargom Saroy  
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REGION DISTRICT MAKHALLA 

Dustlik MFY  

 

500 MW PV POWER PLANT AND POOLING STATION SITES 

The 500 MW PV power plant and pooling station sites are located within Nurobod District in 

Samarkand Region, next to the communities of Olga and Chorvador. 

Table 14-3 Jurisdictions and affected communities  

REGION DISTRICT MAKHALLA 

Samarkand Nurobod Olga  

Chorvador 

 

70-KM OTL CORRIDOR 

The 70-km OTL is located within Nurobod District in Samarkand Region, extending across a total 

of 12 communities, which are listed in the table below.  

Table 14-4 Relevant jurisdictions and affected communities 

REGION DISTRICT MAKHALLA 

Samarkand Nurobod Chorvador 

Olga 

Jom  

Urtabuz  

Ulus  

Dustlik  

Sarikul 

Mehnatkash  

Chortut  

Sazagan  

Saroy  

Pastdargom Elbek  

 

350-KM OTL CORRIDOR 

The 350-km OTL corridor extends across the regions of Samarkand, Jizzakh, Syrdarya and 

Tashkent. Relevant jurisdictions are presented in the table below 
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Table 14-5 Population statistics for affected communities nearby the 350-km OTL 

corridor in Samarkand, Syrdarya, Jizzakh and Tashkent Regions 

REGION DISTRICT MAKHALLA  

Samarkand region  

Pastdargom 

Dustlik 

Elbek 

Khonchorbog 

Navbakhor  

Yangiavlod  

Ilm  

Utarchi 

Mustakillik  

Beklar  

Navruz  

Yangiobod  

Boldir  

Durmansoy  

Istikbol  

Beshbola  

Qushchinor  

Shombuloq  

Oqdaryo 

Olchintepa  

Guzalkent  

Kumushkent 

Payariq  

Khalqobod  

Choshtepa  

Ernazarqurgon  

Khuja Ismoil  

Maniobod  

Sarisuv  

Tupolos  

Oqqurgon  

Bobur  

Polvonarik  

Jomboy  

Polvonarik  

Nogokhon  

Qulbosti  

Qungirot  

Gazira  
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14.2.2.2!Population 

The population of project-affected districts and makhallas is detailed in the sub-sections 

below, albeit the statistics are aggregated by district, to provide a succinct overview. 

NUROBOD SUB-STATION SITES 

The population of the project-affected communities (makhallas) in and around the PV power 

plants, pooling station, BESS and electrical sub-station sites in Nurobod and Pastdargom 

Districts is provided in the table below.  

Table 14-6 Population statistics for affected communities nearby the 70-km OTL and 

sub-station sites in Nurobod and Pastdargom Districts 

AFFECTED DISTRICT MAKHALLA TOTAL 

POPULATION  

MALE 

POPULATION 

FEMALE 

POPULATION 

Nurobod Chortut  5,625 2,750 2,875 

Sazagan   3,908 1,904 2,004 

Saroy living  3,362 1,358 2,004 

Olga  5,060 2,495 2,565 

Chorvador 2,762 1,326 1,436 

Chekirchi  3,631 1,775 1,856 

Khujalar 2,839 1,326 1,513 

Tinchlik  3,809 2,225 1,584 

Jom  6,678 3,270 3,408 

Urtabuz  5,456 2,693 2,763 

Ulus  4,660 2,402 2,258 

Dustlik  3,895 1,883 2,012 

Sarikul  3,650 1,777 1,873 

Mehnatkash  3,078 1,525 1,553 

Pastdargom Elbek 5,015 2,574 2,441 

 

350-KM OTL CORRIDOR 

The population of the project-affected districts in and around the 350-k OTL corridor is provided 

in the table below.  
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Table 14-7 Population statistics for affected communities nearby the 350-km OTL corridor in Samarkand, Syrdarya, Jizzakh and 

Tashkent Regions 

REGION DISTRICT MAKHALLA  
TOTAL 

POPULATION 

FEMALE 

POPULATION 

MALE 

POPULATION 

Samarkand region  

Pastdargom 

Dustlik 2168 1021 1147 

Elbek 5015 2457 2558 

Khonchorbog 5476 2628 2848 

Navbakhor  2879 1183 1696 

Yangiavlod  2450 1345 1105 

Ilm  5166 2543 2623 

Utarchi 3300 1665 1635 

Mustakillik  3257 1632 1625 

Beklar  3910 1942 1968 

Navruz  2320 1180 1140 

Yangiobod  4990 3100 1890 

Boldir  3523 1723 1800 

Durmansoy  2485 1221 1264 

Istikbol  4127 2070 2057 

Beshbola  3505 1802 1703 

Qushchinor  3196 1525 1671 

Shombuloq  3880 2026 1854 

Oqdaryo 

Olchintepa  3568 1798 1770 

Guzalkent  4584 2238 2346 

Kumushkent 4432 2290 2142 
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KARAKUL BESS SITE 

The population of the project-affected communities (makhallas) in and around the Karakul 

BESS site in Karakul District is provided in the table below.  

Table 14-8 Population statistics for affected communities nearby the Karakul BESS site 

in Karakul District 

REGION DISTRICT MAKHALLA TOTAL 

POPULATION 
MEN WOMEN 

Bukhara Karakul Chekirchi  3,631 1,856 1,775 

Khujalar 2,839 1,513 1,326 

Tinchlik  3,809 1,584 2,225 

 

14.2.2.3!Ethnicity and languages 

The ethnic profile of the project-affected communities and their respective districts is almost 

exclusively Uzbek, with ethnic minorities including Tajik, Turkmen, Kyrgyz, Kazakh, Russian, 

Korean, Tartar and gypsies.  

Some of the resident minorities uphold cultural and religious values which differ from native 

Uzbek traditions and main faiths, while others have assimilated into the dominant culture. Most 

of this assimilation has occurred over the past century, following the Soviet and world war 

diaspora.  

Local authorities and community representatives consulted over the course of KIIs and FGDs 

noted that ethnically underrepresented residents are registered Uzbekistan nationals with a 

good lingual proficiency in Uzbek and Russian. They live and work harmoniously with the Uzbek 

majority, and no social tensions related to cultural distance and/or marginalization have been 

reported within all of the project-affected makhallas in Samarkand, Jizzakh, Syrdarya, Tashkent 

and Bukhara Regions. 

14.2.2.4!Indigenous Peoples 

The policy framework and legislation of the Government of Uzbekistan do not recognize any 

section of the national population that can be considered ‘Indigenous Peoples’ (IPs). The ADB 

Safeguard Requirements 3 and IFC Performance Standard 7 prescribe the following 

qualification criteria for IPs in the characterization of project-affected communities: 

¥! Self-identification as members of a distinct indigenous cultural group and recognition of 

this identity by others. 

¥! Collective attachment to geographically distinct habitats or ancestral territories in the 

project area and to the natural resources in these habitats and territories. 
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Figure 14-13 Residential housing types in affected communities within Nurobod and 

Syrdarya 

 

14.3! Receptors 

The following table provides an overview of E&S impact receptors in the context of potential 

impacts on livelihoods and social infrastructure within the Project’s Areas of Influence (AoI). A 

sensitivity rating and corresponding description is further provided for each relevant receptor.  

Table 14-9 E&S impact receptors – Livelihoods and social infrastructure 

(socioeconomics) 

RECEPTOR SENSITIVITY JUSTIFICATION 

PAPs: Herders High Herding households that are subject to economic 

displacement due to permanent land-take and access 

severance during construction are highly vulnerable to 

associated economic shocks, impoverishment, and hardship, 

considering the limited extent and quality of pastures nearby 

the dwellings and grazing areas of affected herders.  

 

PAPs: Other 

livestock farmers 

(i.e., households 

and corporate 

entities) 

High Livestock breeders that are subject to economic 

displacement due to permanent land-take in Nurobod and 

Pastdargom Districts have a high vulnerability to associated 

economic losses. 

 

Livestock breeders in general (including those with property 

along the OTL corridors) are also highly vulnerable to losses 

and expenditures due to potential physical impacts on 

livestock watering pools/ canals and aquacultural ponds. 

 

PAPs: Crop farmers 

(i.e., households 

High Crop farmers and smallholders outside irrigation networks in 

particular have a moderate to high sensitivity to (i) income 

losses associated with permanent land-take and land-use 
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RECEPTOR SENSITIVITY JUSTIFICATION 

and corporate 

entities)  

restrictions, and (ii) temporary work stoppage and income 

diminution due to construction works along the OTL corridors. 

 

Project-affected 

communities and 

districts  

 

High Residents within the project-affected communities, particularly 

those based around the power plant, sub-station, and BESS 

sites, are highly vulnerable to construction-phase influences 

on local infrastructure, food, water and housing markets, 

morbidity, and cultural norms, due to existing livelihood 

challenges in certain areas (e.g., water and power shortages, 

unemployment, low crop yields, land-based livelihoods and 

low-income status). 

 

Utilities and social 

service providers 

Medium Utilities and social service providers operating within the 

project-affected communities, particularly those based 

around the power plant, sub-station, and BESS sites, have 

considerable potential vulnerability in terms of capacity 

limitations versus increased demand for power, water, waste 

management, medical and transportation services at the 

peak of construction. 

 

14.4! Potential Impacts and Management Measures 

14.4.1!Construction phase  

Please refer to Section 0 and Section 4.3 of this report for background information on the site 

selection and land acquisition process, in relation to the Project. 

The Project will trigger economic and physical displacement. A total of 819 entities are subject 

to displacement, including 814 landholders and five workers. Most of the landholders 

associated with the PV plant and sub-station sites are subject to the permanent loss of pastural 

land, whereas the majority of landholders along the OTL corridor face temporary and 

permanent diminution of arable land. Of the 814 affected landholders, 23 do not have legal 

land tenure. Six cases of physical displacement have been recorded along the 350-km OTL 

footprint. The surveys enumerated 4,111 PAPs, in total. 

Table 14-10 below provides a quantitative overview of the physical and economic 

displacement impacts associated with the Project’s land acquisition process. The Project’s 

spatial footprint is itemized in Section 4.2 of this Plan, along with a summary of the expropriation 

progress to date. 

Table 14-10 Magnitude of displacement impacts associated with the Project 

PROJECT-AFFECTED ENTITIES DISPLACEMENT 

STATISTICS 

Total number of project-affected entities 819 

Impacted Entities 



































































































































































































https://kun.uz/en/news/2022/07/18/extreme-heat-returning-to-uzbekistan
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Table 17-1 E&S receptors potentially vulnerable to climatic impacts on the Project 

CLIMATE VULNERABILITY 

RECEPTORS 
RELATION TO THE PROJECT 

O&M Company/ Off-

Taker 

The Project Company (and subsequently, the Off-Taker) are charged 

with the operation and maintenance of the PV power plant, sub-staton, 

and BESS facilities.  These entities are therefore responsible for ensuring 

the full-time operation of power generation and storage systems, and 

addressing any climate-induced asset damages, and service 

interruptions. 

 

Project (direct) O&M 

workers 

O&M workers are potentially vulnerable to heat stress from prolonged 

exposure to elevated ambient air temperatures in the event of extreme 

heat waves within the PV power plant, sub-station and BESS premises. 

Heat stress can cause heat stroke, heat exhaustion, heat cramps, or 

heat rashes. Heat can also heighten the risk of injuries for workers as it 

may result in sweaty palms, fogged-up safety glasses, and dizziness. 

Associated accidental contact with hot surfaces can result in burn 

injuries. 

 

In addition, potential electrical and structural failures from foreseeable 

climatic extremes poses a host of occupational safety risks to directly 

employed O&M personnel. 

 

Establishments nearby 

PV power plant and BESS 

sites in Nurobod District 

Residential and commercial/economic establishments situated within 

500 metres of the PV power plant and BESS sites are potentially 

vulnerable to H&S incidents that may ensure from fire outbreak resulting 

from extreme ambient temperatures (among other contributing 

causes). 

 

 

Local population and 

establishments within 

grid service area 

The local population served by the national grid is potentially sensitive 

to grid congestion and power rationing, due to downtime associated 

with catastrophic physical impacts (i.e., climate-related damage) on 

the PV plant and BESS infrastructure.  

 

Power outages within residential, commercial, industrial, and institutional 

establishments can cripple productive activities and the hamper the 

delivery of essential social services, which could lead to considerable 

economic losses. Highly populated regions are particularly vulnerable. 

 

 

17.5! Climate Risk Screening 

In the context of the climate change risk assessment, the Project is subject to several physical 

climatic risks. Due to the Project’s renewable status, and little to no GHG emissions over the 

Project’s implementational period, transitional climate risks are scoped out of this assessment. 
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Table 17-2 Overview of physical climate risks 

ENVIRONMENTAL ASPECT/ 

ACTIVITY 
PHYSICAL CLIMATE RISK 

PV power plants 

Operation and maintenance Reduction in solar module efficiency and yield 

Operation and maintenance 
Plant downtime, grid congestion and 

associated power outage 

BESS facilities 

Operation and maintenance 
BESS thermal runaway and associated fire 

hazards  

OTL facilities 

Operation and maintenance 
Damage to OTL infrastructure  

 

Operation and maintenance Reduction in transmission capacity 

 

17.7! Greenhouse Gas (GHG) Emissions 

The EP(IV) CCRA guidelines categorize the greenhouse gas emissions of various IFI investment 

projects as follows: 

¥! Scope 1 emissions – Direct GHG emissions from owned or controlled sources, i.e. fuel 

combustion and fugitive emissions. 

¥! Scope 2 emissions – Indirect GHG emissions from the use of purchased electricity, heat or 

steam. 

¥! Scope 3 emissions – Other indirect emissions, such as the extraction and production of 

purchased materials and fuels, transport-related activities in vehicles not owned or 

controlled by the reporting entity, electricity-related activities not covered in Scope 2, 

outsourced activities, waste disposal, etc. 

The guidelines prescribe different CCRA requirements and protocols for projects based on their 

general E&S risk categorization (i.e., Category A and Category B).  

For Category A projects with projected Scope 1 and Scope 2 GHG footprints exceeding 100 

kilotons of CO2 equivalent annually, the guidelines require (i) a GHG emissions assessment, (ii) 

physical CCRA, (iii) transition CCRA, and (iv) GHG alternatives analysis. For Category A projects 
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with a lower annual GHG footprint, the guidelines mandate (i) a GHG emissions assessment, and 

(ii) physical CCRA, exclusively. 

The project’s operational facilities are not expected to generate greenhouse gas (GHG) emissions 

in excess of 100,000 tonnes per year. As such the Project is not required to monitor and publicly 

report on its annual GHG emissions inventory (from auxiliary O&M operations).  

For the purposes of this assessment, GHG emission calculation tools designed by the Greenhouse 

Gas Protocol were used to estimate the carbon footprint of the Project’s construction phase. The 

analysis is based on the best available estimates of fuel demand for various combustion sources 

to be employed during construction. 

17.7.1!Construction-phase GHG footprint 

The assessment of GHG emissions at the Project’s construction stage includes both Scope 1 and 

Scope 2 emissions. Scope 1 emissions refer to direct greenhouse (GHG) emissions that occur from 

sources under the ownership of the Project organization (i.e., Project Company as well as EPC and 

O&M contractors). Scope 2 and Scope 3 emissions are defined as indirect GHG emissions 

associated with the production of procured electricity and construction materials respectively.  

17.7.1.1!Scope 1 emissions 

The sole foreseeable source of Scope 1 emissions in the Project’s construction phase is combustion 

from fuel-powered construction machinery, which includes vehicles and equipment for 

construction work (e.g., excavators, rollers, cranes etc.). For the purposes of this assessment, the 

Scope 1 emissions were quantified using the GHG Calculation Tool developed by the Greenhouse 

Gas Protocol (i.e., Mobile Combustion GHG Emissions Calculation Tool Version 2.619), which offers 

specialized calculations for GHG emissions from mobile combustion sources. Emissions were 

computed as a product of estimated fuel quantities, and empirical factors accounting for mobile 

machinery types and corresponding fuel requirements. 

The total estimated quantity of Scope 1 emissions during the Project’s construction phase is 

presented in Table 17-3 below. 

Table 17-3 Estimates for scope 1 GHG emission during construction  

 

 

 

19!https://ghgprotocol.org/calculation-tools-and-guidance!



 

 
 

!

Samarkand II Solar PV and BESS Project  

Environmental and Social Impact Assessment (ESIA) 

 685 

   

YEAR 
ACTIVITY 

TYPE 

FUEL 

SOURCE 
VEHICLE TYPE 

AMOUNT OF 

FUEL (L) 

GHG EMISSION 

(TONNES CO2EQ) 

2024 – 2026 Fuel use Diesel 
Diesel medium- and 

heavy-duty vehicles 
22,500 1,458 

 

17.7.1.2!Scope 2 emissions  

Potential scope 2 emissions at the Project’s construction stage derive from the procurement of (i) 

electricity from the local grid to power electrical construction equipment, and (ii) construction 

materials. Electricity-based scope 2 emissions were quantified using the GHG Calculation Tool 

developed by the Greenhouse Gas Protocol (i.e., Simplified GHG Emissions Calculator20), which 

offers specialized calculations for GHG emissions from purchased power. Emissions were 

computed as a product of estimated power demand, and empirical emission factors for thermal 

electricity generation. 

Total estimated quantities of electricity-based and manufacturing-based GHG emissions across 

the Project’s construction phase are presented in Table 17-4 below. 

Table 17-4 Estimates for scope 2 GHG emissions pertaining to procurement of electricity21 

during construction 

TOTAL ESTIMATED 

DEMAND FOR 

PURCHASED ELECTRICITY 

(MWH) 

SCOPE 2 EMISSIONS 

CO2 

(TONNES) 

CH4 

(TONNES) 

N2O 

(TONNES) 
CO2E (TONNES) 

EF 

(KGCO2E/KWH) 

1,650,000 778,091 62 8 781,991 0.47 

 

17.7.1.3!Scope 3 emissions 

Construction of the Plant will entail the use of materials, production of which will inevitably result 

in carbon emissions. Crude estimates of ‘embodied carbon’ associated with the production stage 

 

 

 

20 https://ghgprotocol.org/calculation-tools-and-guidance 

21 Estimate of power demand during construction was provided by the Project developer. 
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of primary construction materials (i.e., concrete and steel) are shown in following table 22 . 

Calculation for carbon emissions is based on initial estimate of construction materials and their 

‘Product Stage (PAS Modules A1-A3)23’ emissions only. PAS (Publicly Available Specification) are 

specifications for the assessment of the life cycle GHG emissions of goods and services, developed 

by the British Standards Institution (BSI). Module [A1] to [A3] which includes raw material extraction 

and supply, transport to manufacturing plant, and manufacturing and fabrication.   

Table 17-5 Estimate of ghg emissions from embodied carbon (primary materials) 

MATERIAL ESTIMATED QUANTITY (TONNES) [1] 
EMISSION FACTOR  

(KG CO2E/KG OF MATERIAL) [1] 

GHG EMISSIONS 

(CO2E), TONNES 

Concrete 21,000 0.19 3,990 

Steel 2,250 2.46 5,535 

Total  9,525 

Notes 
[1] Emission factors and densities are taken from the Inventory of carbon and Energy (ICE) database 

v3, 2019. 

Weight of concrete is calculated using estimated volume of 120,000 m3 of concrete and concrete 

density of 2,300 kg/m3. 

17.8! Mitigation Measures  

The following measures can be implemented in subsequent stages of project planning and 

implementation to minimize GHG emissions over the course of the Project’s operational lifetime: 

¥! The Project Company and contractors will implement comprehensive resource efficiency 

measures to reduce scope 1 and scope 2 GHG emissions during the Project’s construction 

and operational phases. These measures generally include, but are not limited to the 

following: 

¥! The procurement of equipment for the Project’s construction and operational phases 

should give priority consideration to power efficiency and water conservation (based on 

operating technology and disrepair). 

¥! During construction and operation, energy conservation measures for electricity-powered 

equipment should be promoted (in the Project’s E&S policy and HSES trainings) and power 

 

 

 

22 Estimates of concrete and steel supplies for the Project’s construction phase were provided by the project developer.!

23 PAS (Publicly Available Specification) are specifications for the assessment of the life cycle GHG emissions of goods and services, 

developed by the British Standards Institution (BSI). Module [A1] to [A3] which includes raw material extraction and supply, transport 

to manufacturing plant, and manufacturing and fabrication.  
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A summary description of major planned developments and relevant environmental drivers 

potentially impacting on areas in and around the sites designated for the Project is provided in 

the table below. 

Table 18-1 List of existing and planned activities within the Project AoI 

PROJECTS/ 

ENVIRONMENTAL 

STRESSORS 

DESCRIPTION SPATIAL EXTENT TIMEFRAME 

Samarkand 1 PV 

and BESS Project 

The Project will entail the 
construction of: 

• 500 MW PV power 

plants (2) 

• 500 MWh BESS (1) 

• Underground powerline 

(1) 

• 4.9-km OTL (1) 

• 70-km-km OTL (1) 

• 11-km OTLs (2) 

• 19-km OTLs (2) 

 

The Project will serve to 

augment the supply of 

renewable power to 

address existing power 

shortages and facilitate 

steady economic growth. 

 

3 districts in 

Samarkand 

Region 

Construction 
June 2024 – 

March 2025  

Operation 
March 2025 – 

March 2055 

Samarkand 2 PV 

and BESS Project  

The Project will entail the 

construction of: 

• 500 MW PV power plant 

(1) 

• 500 MWh BESS (1) 

• Underground powerline 

(1) 

• Sub-stations (2) 

• 70-km-km OTL (1) 

• 350-km OTL (1) 

 

The Project will serve to 

augment the supply of 

renewable power to 

address existing power 

shortages and facilitate 

steady economic growth. 

 

19 districts in 

the regions of 

Samarkand, 

Jizzakh, 

Syrdarya, 

Tashkent and 

Bukhara 

Construction 
June 2024 – 

March 2027 

Operation 
March 2027 – 

March 2057 






































































