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Unofficial translation 
 
 
 

THE CONCLUSION 
of The State Ecological Expertise 

 
 

On the 
object: 

Environmental Impact Assessment for construction of ACWA POWER 
BASH WIND wind farm with the capacity of 500 MW in Gijduvan district 
of Bukhara region (Preliminary EIA project) 

Customer: JURU ENERGY CONSULTING LTD. 

TIN: 303 454 532 
Category: I, p. 32, The Resolution of CoM of RUz No. 541 of 07.09.2020. 
Developer: JURU ENERGY CONSULTING LTD. 
Expert: Valiyeva N.S. 

 
 To Director of  

JURU ENERGY CONSULTING LTD. 

J.U. Yakubov 

copy: Bukhara Regional Department of Ecology and 

Environment Protection 

 
 

The materials of the first stage of environmental impact assessment of construction of wind 
farm "ACWA POWER BASH WIND" with the capacity of 500 MW in Gijduvan district of 
Bukhara region were submitted for the state ecological expertise. 

The basis for facility planning is Decree of the President of Republic of Uzbekistan No. 
PP-5003 dated 23.02.2021 "On measures on implementation of investment project "Construction 
of wind power plant with capacity of 500 MW in Gijduvan district of Bukhara region". 

The project envisages installation of 111 wind turbines with all auxiliary facilities and 
buildings. Wind turbines model "GW165-5,6 MW" with tower height of 120 m, which have 
horizontal axis, three blades, frontal rotor, variable speed and variable pitch controller, 
synchronous generator with direct drive based on permanent magnets with external rotor, as well 
as the network connection device. The main components of a wind turbine consist of: tapered 
tubular tower sections made of steel; rotor blades made of glass fibre, reinforced epoxy resin and 
carbon fibres; nacelle, which houses the generator and gearbox; rotor, which is the central point 
where the three blades are connected to the nacelle; generator, which converts mechanical energy 
into electricity; gearbox; converter; transformer. 

The nearest settlement is the village of Kuklam - located at a distance of 1.5 km to the 
southeast of the wind farm. Letter from the Department of Sanitary and Epidemiological Wellbeing 
and Public Health Service dated 12.04.2021 that was attached to the report, categorised the wind 



 

power plants as “Class I” (1st Category) with a minimum sanitary protection zone of 1000 m. 

An oil storage area with fuel-air mixture storage tanks is located 1.26 km to the southeast 
of the Project area. At a distance of 1 km to the south there is a pipeline corridor; 1.1 km to the 
east of the wind farm - three existing transmission lines; 1.9 km to the west -railway branch line; 
and 5.9 km to the southeast, there is an existing substation. 

According to the project materials, during the site surveys, one site of Neolithic period, 7 
stone workshops of Paleolithic period and 149 sites of Stone Age and Classic period were 
determined to the west of the wind farm area. Depending on their characteristics, the 
archaeological findings have been divided into 3 groups. The project provides followings for 
establishing their buffer zones: the first group (32 sites of archaeological finds and stone 
workshops) at a distance of 200 m, the second group (21 sites of concentrated finds of stone and 
pottery remains without defining cultural layers) 100 m, the third group (104 sites with few 
archaeological finds and no cultural layers)  25 m. During construction of the wind turbines will 
be placed taking into account the above dimensions of the buffer zones of archaeological finds 
belonging to the above groups, also the construction and excavation works in these buffer zones, 
will be carried out under direct archaeological supervision. According to the letter No. 286 dated 
09.04.2021 of the Bukhara Regional Department of Cultural Heritage, under the Ministry of 
Culture of the Republic of Uzbekistan, there are no objects of tangible cultural and archaeological 
heritage under state protection within a radius of 5 km from the area selected for construction of 
the wind farm. 

The construction of the Bash 500 MW wind farm is planned in the northeastern part of the 
Ayakagitma depression. The main part of the site is covered by sandy plains with retained low 
mountains. 

According to the project data, the nearest surface water body located near the wind farm 
site in the south-west is Lake Agitma, located within the key biodiversity area. The nearest wind 
turbine is envisaged to be installed at a distance of at least 2.265 km from lake Agitma. A letter 
from the Ministry of Water Resources No. 01/17-2341 dated 05.08.2021 is attached to the project 
stating that there are no water management facilities in the area of the wind farm. 

According to the results of topographical and geotechnical surveys performed by 
UzAssystem JV (branch of Assystem international design and engineering company), no ground 
waters were detected up to the depth of 50m at the wind farm site during drilling surveys (16 wells 
up to 50m deep). 

As a result of spring and summer botanical surveys, two Red Data Book species of plants 
were identified in the area under the wind farm construction and along the projected overhead 
power line: Lehmann’s tulip and Zakirov’s calligonum, as well as red-listed species of reptiles 
(Russian tortoise, Caspian Monitor and Desert sand boa, Southern Even-fingered Gecko) and 
mammals (Brandt's hedgehog and Goitered gazelle) which are also included in the International 
Union for the Conservation of Nature Red List. The following bird species included in the collision 
risk modelling analysis (autumn-spring) were identified during Scottish Natural Heritage bird 
monitoring conducted from 16 March 2020 to 23 November 2020 in the wind farm area: Steppe 
Eagle, Golden Eagle, Egyptian Vulture, Saker Falcon, Houbara Bustard, Booted Eagle, Eurasian 
Marsh-Harrier, Hen Harrier, Eurasian Sparrowhawk, Shikra, Common Buzzard, Long-legged 
Buzzard, Eurasian Griffon, Cinereous Vulture, Great White Pelican, Common Crane, Eurasian 
Kestrel, Lesser Kestrel, Ruddy Shelduck, Gadwall, Mallard, Green-winged Teal, Mute Swan, 
Tufted Duck, Pygmy Cormorant, Great Cormorant, Black-crowned Night-Heron. Based on the 
results of the surveys, a "Collision Risk Modeling" was conducted. Birds were monitored 



 

according to the timing of migration and breeding of the target species in the region: spring 
(migration): March 16 - May 15; summer (breeding): May 16 - August 31; autumn (migration): 
September 1 - November 23. The analysis shows that the frequency of collisions of all Tier 1 target 
species will not exceed 1 in 61 years. For Tier 2 target species, “Collision risk modelling" analysis 
predicts a collision rate of one collision per three years for Common Cranes and 1 collision per 
100 years or less for all other species in this group. In order to minimise impacts on flora, fauna 
and ornithofauna from the biodiversity survey, the areas of least biodiversity significance will be 
selected for construction. 

IE "ACWA POWER BASH WIND" LLC developed the environmental management plan 
and the environmental monitoring plan during construction of wind farm BASH with capacity 500 
MW in Gijduvan district of Bukhara region, including measures on preservation of natural habitat 
(flora and fauna), quality of air, water and soil, topsoil, flora and fauna, on hygiene and safety of 
workers, prevention of collision and electrocution of birds during operation of wind farm, etc, 
which are approved by the Deputy Chairman of the State Committee of Ecology of the Republic 
of Uzbekistan.  

According to the design solutions for installation of wind turbines, the construction area 
will be cleared of vegetation. Sites with no vegetation cover will be selected for the construction 
of structures if possible. During the period from August 19 to 20, 2021 the specialists of Bukhara 
Regional Department of Ecology and Environmental Protection together with the representative 
of Cadastral Agency of Gijduvan district conducted a preliminary assessment of cutting down of 
tree and shrub vegetation on the territory of projected wind farm and along the route, projected 
overhead power line and made an Act of territory inspection. According to the results of the 
assessment, during project implementation it is not expected to cut down trees and shrubs specified 
in the list of valuable varieties of trees and shrubs that are not included in the state forest fund 
according to the Annex to the Decree of the Cabinet of Ministers of the Republic of Uzbekistan 
№93 dated 18.02.2020. "On additional measures for preservation of valuable varieties of trees and 
shrubs not included into the state forest fund". 

According to long-term meteorological data, the area is characterized by winds of northern 
and northwestern directions (18.87 and 11.48%, respectively). The average annual frequency of 
strong winds (12-15 m/s) is low and amounts to 0.38%. The frequency of weak winds (0-1 m/s) is 
12.29%. Winds with a speed of 4-5 m/s contribute to the transport of impurities from high hot 
sources. The average annual frequency of these winds is 23.13%. Such winds are most frequent in 
spring and summer. 

The area allocated for the wind farm is 285.1 ha. The infrastructure of the wind farm site 
includes additional and auxiliary facilities such as - entrance to the site and security building; 
administration building, offices and premises; central control post; warehouse and repair 
workshop; security system; lighting system; access roads between wind turbines; vehicles and 
garage; concrete pad under a shed for temporary storage of diesel fuel, with drainage pit for 
collecting spills and area for temporary storage of waste generated.  

The wind turbines are spaced at a distance equal to the height of several towers.This 
distance allows the wind flow to recover and the turbulence created by the rotor of one wind turbine 
does not affect the neighbouring wind turbine on the leeward side. The wind turbines are anchored 
and stabilised with reinforced concrete platforms. The foundation platforms are constructed below 
ground level and soil will be placed over the platform to return the visible area almost to its original 
state. 

The operating principle of wind farm is to convert wind energy into mechanical energy and 



 

then into electrical energy. The technology of electricity generation at wind farm is based on the 
following processes: rotation of the blades using the wind; as the blades rotate, their motion is 
converted by the generator into electricity, which is accumulated in the battery. In this conversion 
process there are no exhaust gases, waste water and waste. 

An air-insulated 33/500 kV substation is envisaged to be constructed in the southern part 
of the wind farm area. Distance from the substation to existing facilities: at 1020 m to the south, 
there is a pipeline corridor; at 1150 m to the right, there are three (3) existing power lines; at 1900 
m to the left, there is a railway branch line; at 5950 m to the southeast, there is an existing 
substation. The distance from the substation to Ayakagitma village will be 15.5 km and to Kuklam 
village 14.4 km. The transmission line route starting from the substation 33/500 kV to the existing 
substation "Karakul" 500 kV, with an approximate length of 165 km is considered by this project. 
The size of the planned substation is considered to be 200m x 200m and the area is approx. 39900 
m2. The design solution adopted the option of passing the overhead power line along the route: 
Dzhankeldy wind farm - Bash wind farm - the existing Karakul substation with a nominal voltage 
of 500 kV in one circuit. The projected overhead power transmission line runs from 15.0 km to 
18.0 km over irrigated area (about 13%). The rest of the line runs through non-irrigated area. All 
intersections with existing power transmission lines, automobile roads, pipelines and railway lines 
are carried out at an angle of 80-900. 

The maintenance of vehicles on the balance sheet of the enterprise will be carried out by 
specialized organizations. A 10 m3 tanker will be provided for refuelling of construction 
equipment, hydrocarbon emission will take place irregularly through the equipment leaks. 
Approximate emission of hydrocarbons from the temporary fuel storage tank is about 0.0036 
t/year. 

The backup power source for the substation is a diesel generator. A small amount of diesel 
fuel will be stored in an aboveground tank. Transmission oils for lubrication will be supplied to 
the warehouse in a sealed container (cartridge, capacity up to 250 g). One fill from one hermetically 
sealed cartridge lasts for 1 year, and then the oil is topped up. Lubricating oil for refilling of oil-
filled equipment is not stored in the warehouse, it is brought from the supplier directly at the time 
of its filling. Emission of hydrocarbons of mineral oil occurs irregularly during operation of oil-
filled equipment through its leaks and amounts to about 0.0084 t/year. 

Routine road maintenance will include the watering and smoothing necessary to maintain 
the pavement and the inspection and repair of stormwater management systems necessary to 
ensure they are functioning properly to control erosion. 

The wind farm will be operated by 20 persons. The work mode is three shifts of 8 hours 
each. Due to the fact that the work schedule of the personnel is on a rotational basis, temporary 
living quarters are provided to accommodate the working personnel. An electric stove is used for 
cooking. 

Emissions of pollutants into the atmosphere and formation of construction wastes are 
planned during construction, which should be calculated in accordance with the parameters 
presented in the Resolution of CoM RUz "On measures to further improve the procedure of work 
with construction wastes" No.40 dated 28.01.2021, (Annexes No.3- 7). 

During transformer operation, pollutants in the form of hydrocarbons will be emitted into 
the atmosphere - 0.0084 t/year. 

During operation of the reserve power source (diesel generator), operating on diesel fuel, 



 

the combustion of which will emit pollutants in the form of carbon monoxide, nitrogen dioxide, 
hydrocarbons, soot, sulfur dioxide and benz(a)pyrene about 0.0004 t/year. 

At a subsequent design, a list indicating the number of pollutants and sources of 
emissions and releases of pollutants into the atmosphere by planned activities shall be 
specified. 

The process of electricity generation by the wind farm does not involve the use of water 
for operational needs and, accordingly, industrial effluents. 

The source of water supply to the wind farm will be imported water from the nearest 
settlement. Domestic wastewater in the amount of 4,03 m³/day; 1470,22 m³/year will be treated at 
the septic installation, which is planned to be located on the territory of the wind farm. Watering 
of the territory is carried out only during the hot period of the year from May to September by 
imported irrigation water or treated water from the bioseptic. 

In order to reduce dust emission during construction works, wet spraying with the use of 
one sprinkler machine is envisaged. 

The following wastes are expected to be generated during the production activities of the 
facility in question: 
- waste oils generated by transformers, II hazard class; 
- waste blades of wind turbines generated by operation of the wind farm, hazard class IV; 
- electrode waste generated during welding works, Hazard Class V; 

- silica gel waste generated by transformers, hazard class IV; 
- ferrous metal scrap resulting from repair work and consisting of end-of-life parts, Hazard 

Class V; 
- Non-ferrous metal scrap generated as a result of repair work and consisting of end-of-

life parts, hazard class III; 
- oiled rags with oil content 15% or more, formed during wiping of mechanisms, hazard 

class III; 
- waste LED lamps, hazard class IV; 
- waste paper generated in the administrative building, Hazard Class V; 
- food waste, hazard class V; 
- municipal solid waste, hazard class IV; 
- debris generated during cleaning of the territory in the form of sand grains, dry grass, 

leaves of trees, hazard class IV and V. 
Currently, the utilization of wind turbine blades made of composite materials, formed after 

the operation time or liquidation of the facility, is a significant problem of wind energy. The 
proposed methods of utilization of generator blades are under development, and the applied 
methods (such as mechanical shredding, incineration and pyrolysis) have a number of drawbacks, 
which did not allow the preliminary EIA project under consideration to declare the solution to the 
problem of blades recycling in full. 

As the most probable emergency situations the project considers cases of fire of the main 
transformer and fuel and lubricant spillage, to prevent which measures have been developed, 
including: the organization of a concreted area for storage of diesel fuel, the use of equipment, 
fittings and anti-seismic piping, resistant to corrosive properties of soil, ground and waste water, 
etc. To protect birds from electrocution, prevent overlapping of the insulation, anti-bird barriers 
are provided. As a main measure, the visibility of rotating blades in the daytime by applying 



 

contrasting stripes on the blades of the wind turbine is envisaged. 

The ecological expertise of the project has resulted that the materials contain sufficient 
information to make a decision on the permissibility of the wind farm construction in the volumes 
envisaged by the project, as well as compliance with the requirements of environmental legislation 
for the first stage of the environmental impact assessment on the permissibility of the project 
implementation. 

The State Committee of the Republic of Uzbekistan on ecology and environment protection 
approves project statement on preliminary environmental impact assessment of construction of 
wind farm "ACWA POWER BASH WIND" with capacity of 500MW in Gijduvan district of 
Bukhara region. 

Statement on “Consequences of Environmental Impacts” should be developed and 
submitted to the State Ecological Expertise prior to commissioning the facility. Statement 
should be prepared in accordance with the requirements of the Resolution of CoM RUz 
No.541 dated 07.09.2020 and include norms for all types of environmental impacts of the 
planned activities.  

JURU ENERGY CONSULTING LLC is required: 

- To ensure that an act of inspection of the enterprise, approved by the Department of Ecology 
and Environmental Protection of Bukhara region, on the implementation of the above 
measures: equipping wind turbines with vibration sensors and anti-bird barrier, readiness of 
drainage systems and special filling site, also the site of temporary storage of construction 
and solid waste are included to the report on “Consequences of Environmental Impacts”; 

- To provide an assessment of the impact on the residents of Kuklam village of the overlapping 
air flows during operation of the wind farm; to develop the structure of wind flows, with 
simultaneous operation of two stations; 

- To ensure implementation of the environmental management plan and environmental 
monitoring plan in a timely manner during the construction of the 500 MW BASH wind farm 
in Gijduvan district of Bukhara region, approved by the State Committee of Ecology and 
Environmental Protection of the Republic of Uzbekistan; 

- In order to minimize the impact on flora, fauna and ornithofauna, to select sites of the least 
importance for biodiversity for the construction of the wind farm; 

- When constructing wind turbines, locate them with considering required buffer zones of 
archaeological finds; construction and excavation work in the buffer zones should be carried 
out under direct archaeological supervision; 

- To comply with the requirements of the letter No. 20-8/3066 of 12.04.2021 of the Department 
of Sanitary and Epidemiological Welfare and Public Health Service; 

- Develop a master plan of the territory with the drawing of sources of emissions, discharges 
and waste and provide technological substantiation of sources of emissions, discharges and 
waste and their quantity and composition; 

- To specify the list of quantity of pollutants and sources of emission and release of pollutants 



 

into the air by the planned activity; 

- To develop and approve in the Department of Ecology and Environmental Protection a plan 
of technical and biological land reclamation with its subsequent implementation after 
completion of construction works; 

- To envisage the cutting of the topsoil and ensure its temporary storage until the end of 
construction work; use the cut topsoil during landscaping (recovering project site after 
completion of construction works); 

- To observe the water protection zone of Lake Agitma in accordance with The Resolution of 
CoM No. 981 of 11.12.2019 when construction of wind farm in this area; 

- To develop and obtain "Permit for special water use or water consumption" in accordance 
with the procedure established by the legislation (The Resolution of CoM RUz №255 dated 
31.03.2018. "On the order of drawing up and obtaining permission for special water use or 
water consumption"); 

- To ensure the fulfillment of the requirements of The Resolution of CoM RUz "On measures 
to further improve the procedure of work with construction waste" No.40 dated 28.01.2021 
(Annexes No.3-7), a special place with concrete floor and shed should be arranged for storing 
construction waste, and compartments for separate waste storage should be provided; 

- To sign a contract with SUE "Toza Hudud" or other alternative companies (to maintain 
household solid waste at the sanctioned landfill), in order to remove wastewater and waste in 
a timely manner. 

The Bukhara Regional Department of Ecology and Environmental Protection should 
take control: 

- readiness of special refueling site, as well as a site for temporary storage of constructional 
and household solid waste; 

- implementation of the environmental management plan and environmental monitoring plan 
during the construction of the 500 MW BASH wind farm in Gijduvan district of Bukhara 
region; 

- compliance with the requirements of the letter No. 20-8/3066 of 12.04.2021 of the 
Department of Sanitary and Epidemiological Welfare and Public Health Service; 

- development of a technical and biological land reclamation plan with subsequent 
implementation upon completion of construction works; 

- compliance with the water protection zone of Lake Agitma in accordance with the Resolution 
of CoM No. 981 of 11.12.2019 when locating wind turbines; 

- obtaining "Permit for special water use or water consumption" in accordance with the 
procedure established by the legislation (the Resolution of CoM of RUz No. 255 dated 
31.03.2018 "On the order of drawing up and obtaining permission for special water use or 
water consumption"); 



 

- to meet the requirements of the Resolution of CoM RUz "On measures to further improve 
the procedure of work with construction waste" No.40 dated 28.01.2021 (Annexes No. 3-7), 
a special place with concrete floor and shed should be arranged to store construction waste, 
and compartments for separate waste storage should be provided; 

- contracting with SUE "Toza Hudud" or other alternative companies (to maintain household 
solid waste at the sanctioned landfill), in order to remove wastewater and waste in a timely 
manner. 

Do not allow the commissioning stage of the current planned facility without 
obtaining a positive conclusion on the “Consequences on Environmental Impacts”. 

 

 

 

The Deputy Chairman  Signed and sealed  I. Bokijonov 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Exec: Valiyeva N.S. (signed) 

Tel. 71 203 00 22 (ext. 1006) 
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1 INTRODUCTION 

1.1 National Context 

The Uzbekistan 2030 Energy Strategy defines the mid-term and long-term objectives and 

directions for the development in the power sector for ensuring electricity supply in Uzbekistan 

between 2020-2030. One of the objectives of the Energy Strategy include the development 

and expansion of renewables use and their integration into the unified power system. In order 

to fulfil this objective, the government of Uzbekistan intends to: 

x Ensure diversification in power and heat energy sectors through increased share 
of renewable energy sources and creation of renewable energy investment 
project mechanism utilising PPP approaches, enhancement of government 
policies related to development of renewable energy sources, demonstration of 
renewable projects 

In regards to the development of wind farms the Energy Strategy states the following as priority: 

´&UHDWLRQ�RI�ODUJH-scale wind farms with single site capacities ranging from 100MW to 500MW 

mostly concentrated in North-Western region (Republic of Karakalpakstan and Navoi region) 

VKDOO�EH�WKH�PDLQ�SULRULW\�RI�ZLQG�SRZHU�GHYHORSPHQWµ 

Figure 1-1 Uzbekistan renewables-based generation targets by 2030  

 

Source: Uzbekistan 2030 Energy Strategy Concept Note, 2020 
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1.2 The Project 

As part of the Uzbekistan 2030 Energy Strategy, ACWA Power has signed an implementation 

agreement with the Ministry of Energy in Uzbekistan for developing, building and operating 

500MW wind farm in Bash. $&:$�3RZHU�KDV�VLQFH�HVWDEOLVKHG�D�3URMHFW�&RPSDQ\�¶ FE ACWA 

3RZHU�%DVK�:LQG�//&·�UHJLVWHUHG�LQ�WKH�5HSXEOLF�RI�8]EHNLVWDQ�ZLWK�UHJLVWUDWLRQ�QXPEHU���������

ACWA Power Bash Wind LLC has entered into a 25-year Power Purchase Agreement (PPA) 

ZLWK�-6&�¶1DWLRQDO�(OHFWULF�Grids RI�8]EHNLVWDQ·��ZKLFK�LV�EDVHG�RQ�Whe ultimate operations of 

the Project.  

The Project includes the development, financing, construction, operation and maintenance 

of the Wind Farm including the Wind Farm electrical substation. In addition, it will also include 

development, financing, construction and transfer of Purchase Electrical Facilities (OHTL and 

common electrical facilities shared with Dzhankeldy 500MW Wind Farm), switchyard (with 

transformers) or 500/220kV pooling station.  

The full scope of work for the Purchase Electrical Facilities will be fully defined once the Power 

Evacuation Scheme is finalised.  

1.3 Scope of Document  

A key stage in the development of the Project, requires Environmental Impact Assessment (EIA)  

in compliance with Uzbekistan national EIA requirements (OVOS). As such, it is required to 

independently prepare an EIA for approval prior to the commencement of the project. 

ACWA Power is also seeking an amount of project finance from financial Institutions who have 

their own internal environmental & social investment policies/standards, or may be members 

of voluntary agreements such as the Equator Principles. At this stage, it is understood that the 

European Bank for Reconstruction and Development (EBRD), Asian Development Bank and 

the Deutsche Investitions- und Entwicklungsgesellschaft (DEG) are involved in discussions 

relating to provisions of finance. Based on the requirements of these institutions, a process for 

undertaking Environmental & Social Impact Assessment (ESIA) (to assess potential impacts and 

determine suitable mitigation measures will be necessary as a process to reach financial close. 

5 Capitals Environmental and Management Consulting (5 Capitals) has been engaged by 

ACWA Power to undertake the independent EIA and ESIA processes, as well as certain other 

environmental & social related scope. In order to undertake the EIA/ESIA, it is necessary to 

delineate the terms of reference (amongst other items), which is part of the basis for this 

¶6FRSLQJ� 5HSRUW·�� ��&DSLWDOV� KDV� SDUWQHUHG� ZLWK� D� ORFDOO\� EDVHG� FRQVXOWDQW�� ¶-XUX� (QHUJ\·�

(Tashkent, Uzbekistan) to undertake certain elements of the scope, including baseline surveys, 
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consultations and submission of the EIA to the State Committee of the Republic of Uzbekistan 

on Environmental Protection. 

1.4 Objectives of the ESIA Scoping Report 

7KH�PDLQ�REMHFWLYHV�RI�WKLV�UHSRUW�LQ�UHODWLRQ�WR�WKH�´3URMHFWµ�DUH�DV�IROORZV� 

x To provide an overview of the Project; 

x To provide an overview of the regulatory framework requiring ESIA, other 
obligations and environmental & social standards applicable to the project (such 
as those required by the lenders); 

x To outline preliminary environmental & social baseline conditions and receptors 
to ensure that proposed assessment techniques (including required baseline 
surveys) are designed to enable the establishment of representative 
environmental conditions for the Project and its areas of impacts/influence; 

x To identify preliminary environmental & social potential impacts relating to the 
construction and operational phases of the Project, for the ESIA to assess these 
issues specifically; and 

x To specify the structure and content of the subsequent ESIA. 

This Scoping report has been informed by: 

x Analysis of the Project details and proposed works (as advised by ACWA Power); 

x Study of the relevant mapping and aerial photography; 

x Site visits by 5 Capitals· sub-consultant (Juru Energy) from March 2020 onwards; 

x Spring, Summer and Autumn bird and bat surveys for the Project; 

x Review of available secondary information; and 

x Experience of conducting ESIAs for similar wind projects and experience of 
working with lenders to ensure necessary financing requirements are met.  
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2 PROJECT INFORMATION  

2.1 Key Project Information  

Table 2-1 Key Project Information 

PROJECT TITLE Bash 500MW Wind Farm 

PROJECT DEVELOPER ACWA Power 

PROJECT COMPANY )(�´$&:$�3RZHU�%DVK�:LQGµ�//& 

OFF TAKER JSC National Electric Grid of Uzbekistan 

EPC CONTRACTOR To be Confirmed  

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 
Juru Energy Consulting LLC 
Chust Str. 10, 100077, Tashkent, Uzbekistan 
Tel: +998 71 202 0440, Fax: +998 71 2020440 

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

2.2 Project Location 

The 500MW Wind Farm is located in Gijduvon district in Bukhara region in Uzbekistan. The 

proposed Project coordinates and locations are provided in the table below: 

Table 2-2 Project Site Coordinates (based on preliminary co-ordinates) 

NORTHING EASTING 

4488709.16 637987.39 

4489065.00 645911.20 

4492662.15 646074.46 

4493476.69 647325.10 

4495585.81 646194.93 

4498671.77 646323.63 

4498528.88 646690.97 

4499538.02 648248.52 

4500867.54 648351.79 

4503425.70 650137.28 

4507450.24 649969.59 

4507264.73 632532.51 

4506189.41 631394.22 

4503502.14 631176.63 

4503073.76 635108.38 

4499198.71 637482.55 

Figure 2-1 Project Location ² National Context 
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Figure 2-2 Project Location ² Local Context 
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2.3 Land Use and Site Condition  

2.3.1 Land Ownership 

According to the 1998 Land Code of the Republic of Uzbekistan, all land in Uzbekistan is state 

property and permits for use of land are granted and monitored by the State through the 

rayon and oblast administrations. 

ACWA Power has advised that it is expected that a Presidential Resolution will be issued 

instructing the Khokimiyat of Bukhara region to issue the Land Allotment Orders and allow the 

Project Company to execute the Land Lease Agreement (LLA) at a later stage. The LLA will be 

signed between Bukhara region and the Project Company. 

2.3.2 Land Use and Site Condition  

The Project plot is 285 ha in area. However, according to Appendix A of the Project PPA, this is 

subject to change and the final area will be reflected in the Land Allotment Order and the 

Land Lease Agreement.   

Based on site visits conducted from March 2020 to date (for birds and bat surveys), it was 

observed that the site FRPSULVHV�RI�¶1DWXUDO�+DELWDW·��ZLWK�VRPH�DUHDV�RI�¶0RGLILHG�+DELWDW·�

due to existing infrastructure corridors (i.e., gas pipeline, OHTL & railway line). The site has an 

predominantly open landscape with low lying shrub vegetation spread across the site. 

Plate 2-1 View of the Project site (centre) 
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View of the site in Spring (2020) 

 

Plate 2-2 View of the Project site (north west) 

 

Plate 2-3 View of the Project site (south) 
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Plate 2-4 View of the Project site (south west) 

 

There are approximately 4 seasonally used structures for herders that are understood to be 

used during the spring and summer seasons. Further assessment on the ownership and usage 

will be determined at the ESIA stage. 

Plate 2-5 Structures found at the Project site 

 

There are Overhead Transmission Lines (OHTL) that crosses the site and a railway line running 

through the north central area of the Project site and a railway line slightly raised above the 
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ground level that splits the site in a south-east to north-west direction. The railway line connects 

the city of Navoi to Zarafshan city.  

Plate 2-6 Overhead Transmission Lines at the Project site 

 

Plate 2-7 Railway Line crossing the Project site 

 

There are also cliffs found to the western side of the proposed Project site that slope towards 

Lake Ayakagitma as shown in the figure below. 
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Plate 2-8 Some of the cliffs to the west of the Project site 
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According to Appendix A of the PPA, there is a gas pipeline running through the southern 

section of the plot. 

Plate 2-9 Gas Pipeline on the Project site(in blue) 

 

Source: Appendix A of the PPA 

2.4 Initial Receptor Identification 

There are several infrastructure corridors and structures found within the project site which 

include; railway line, a small railway station, gas pipeline and single roomed structures used by 

seasonal herders from the local communities.  

The Project site is also located 0.5km east of Lake Ayakagitma which is an Important Bird Area 

�,%$��DQG�LV�LGHQWLILHG�DV�¶8=���·��7KH�ODNH�FRYHUV�DSSUR[LPDWHO\��������KHFWDUHV�DQG�LV�ORFDWHG�

at the bottom of the Ayakagytma depression. Since the lake does not freeze and provides a 

rich feeding ground for birds, it is important for passage and wintering water birds. It is also 

understood that the lake is used for fishing by community members from Ayakagytma village 

and to provide water for their livestock. 

Additional receptors found within 5km of the Project site are provided in the figure and table 

below. 

 

 

Table 2-3 Receptors 
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ID RECEPTOR TYPE PROXIMITY TO PROJECT DESCRIPTION 

R1 

Infrastructure Within the project site 
Overhead transmission lines running 
through the north central area of the 
Project site. 

R2 

R3 

R4 Infrastructure Within the project site 
A small railway station located 
towards the north-west of the site 

R5 Seasonally used 
structures 

Within the project site Structures used by herders located 
towards the north of the site R6 Within the project site 

R7 
Seasonally used 

structures 
Within the project site 

Structure used by herders located to 
the east of the site 

R8 Infrastructure Within the project site 
Railway line that splits the site in a 
south-east to north-west direction. 

R9 
Seasonally used 

structures 
Within the project site 

Structure used by herders located to 
the north of the site 

R10 
Seasonally used 

structures 
Approx. 4.9km to the 

west  
Animal holding area used by herders 
in Ayakagitma village  

R11 Infrastructure 
Runs through the 
project site 

A dirt road that runs parallel to the 
railway line 

R12 Residential 
Approx. 1.6km south 

east 
Residential apartments housing 
workers at the oil refinery (TBC) 

R13 Commercial 
Approx. 4.55 south 

east 
A substation located to the south east 
of the site 

R14 Commercial 
Approx. 1.26km to the 

south east 
An oil station with what appears to be 
large storage tanks (TBC) 

R15 Ecological 
Approx. 0.5km to the 

west 
An IBA lake with important bird 
species 

R16 Commercial 
Approx. 1.5km south 

east 
An oil station with what appears to be 
large oil storage tanks (TBC) 

R17 TBC Within the Project site What appears to be abandoned 
structures found to the south west of 
the project site. R18 TBC Within the Project site 

R19 Commercial Within the Project site 
Gas pipeline running through the 
southern section of the site. 

Mining Area 1 Commercial 
Approx. 1.4km south 

east 
The nature of these mining areas will 
be determined during site visits but 
Appendix A of WKH� 33$� VWDWHV� ¶The 
plant should keep distance from 
mining activities existing as of the 
VLJQLQJ�RI�WKLV�$JUHHPHQW«· 

Mining Area 2 Commercial Approx. 0.9km west 
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Figure 2-3 Receptors found within 5km of the Project site 
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Plate 2-10 #R5 ² Example of a seasonally used structure on site 

 

Plate 2-11 #R6 ² Animal holding area including a structure used by herders 
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Plate 2-12 #R11² Dirt road running through the site 

 

Plate 2-13 #R13² Substation  

 

Plate 2-14 #R14² Oil station/storage areas 
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Plate 2-15 #R15² Lake Ayakagitma 

 

Plate 2-16 #R15² Camels along the shores of Lake Ayakagitma 
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2.5 Project Description  

2.5.1 Wind Turbines Technology Overview 

Wind turbines have been used to produce electricity on a commercial scale since the 1990s 

and are well established as a developed renewable energy technology. 

Wind turbines harness the energy in the wind and convert it to electricity. The amount of energy 

produced by wind turbines increases dramatically with increased wind speed and modern 

turbines are able to adapt efficiently extract energy from the entire range of wind speeds. 

Wind speeds increase with height above ground as turbulence intensity decreases at the 

same time. This allows turbines with higher hub-heights to produce more energy than a turbine 

with a lower height at the same location. In addition, longer blades (the rotor diameter from 

the turbine) significantly increase the swept area from which wind energy can be extracted. 

The turbine technology, manufacturer and supplier for the proposed Project has not been 

defined at present.  

The basic components of a wind turbine include the following components: 

x Conical tubular tower sections made of steel; 

x Rotor blades, made of fiberglass, reinforced epoxy and carbon fibres; 

x Nacelle, which houses the generator and gearbox; 

x Hub, which is the central point at which the three blades are connected to the 
nacelle; 

x Generator, which converts mechanical energy into electricity; 

x Gearbox; 

x Converter; and 

x Transformer. 

Wind turbines are usually painted light-grey, with aviation safety lights at the top of the nacelle. 

The tips of the blades are sometimes painted orange or red to improve daytime visibility of the 

blade swept area while remaining unobtrusive to the character of the landscape as far as 

practical.  

Turbines are fixed to the ground and stabilised using reinforced concrete platforms, which 

ensure that the turbine remains stable. Foundation platforms are constructed below ground 

level, and soil will be placed over the platform to return the visible area to nearly its original 

condition. A typical foundation diameter is 20 m, with a depth of 2.5 m, depending on the 

turbine design and the subsoil conditions. 
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Specific details regarding the wind turbines technology will be provided at the ESIA stage. 

2.5.2 Technology Specifications from the PPA 

According to Appendix A of the PPA, the design of the turbines will meet the following 

requirements. 

Table 2-4 Wind turbine generators 

STANDARD DESCRIPTION 

IEC 61400 

All functional specifications and standards 
pertaining to the Wind Turbine Generators of the 
Plant should follow and conform to all relevant 
parts of International Electrotechnical Commission 
standard IEC 61400 

Table 2-5 Wind turbine generator foundations 

STANDARD DESCRIPTION 

DNV GL-ST-
0126 

Support structures for wind turbines. Edition April 
2016 

BS EN 1998- 
1:2004 

Eurocode 8 design of structures for earthquake 
resistance 

BS EN 1992-1-
1:2004 

Eurocode 2: Design of concrete structures 

 
WTG manufacturer requirements and 
recommendations 

Table 2-6 Transformers 

STANDARD DESCRIPTION 

IEC 60076-16 
Power transformers ² Part 16; transformers for wind 
turbine application. 

Table 2-7 Electrical Equipment 

STANDARD DESCRIPTION 

IEC 61936-1 
Power installations exceeding 1 kV a.c. ² Part 1: 
common rules. 

2.5.3 Project Facilities 

6RPH�RI�WKH�3URMHFW�IDFLOLWLHV�ZLOO�EH�VKDUHG�EHWZHHQ�$&:$�3RZHU·V�%DVK����0:�:LQG�)DUP�

and the Dzhankeldy 500MW Wind Farm which is located approximately 94km north west of the 

Bash site. Preliminary details about the shared facilities are provided below. 
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OVER HEAD TRANSMISSION LINE & SUBSTATION 

At this stage, ACWA Power has advised that the details of the OHTL are still under investigation. 

It is understood that there are two options under consideration for the routing of the proposed 

2+7/� XQGHU� WKH� ¶3RZHU� (YDFXDWLRQ� 6FKHPH·� IRU� FRQVLGHUDWLRQ� E\� -6&� 1DWLRQDO� (OHFWULF�

Networks of Uzbekistan. The options under consideration include: 

x Option A: 95km OHTL from the Project site either with a rating of 220kV double-
circuit or 500kV single-circuit. 

- This option will include the construction of a new substation where a 60km 220kV 
double-circuit or 500kV single-circuit OHTL from the Dzhankeldy site will also 
connect to. 

x Option B: 250km OHTL (from Dzhankeldy to Bash Project site to an existing 
substation) with a rating of 500kV single circuit. 

Figure 2-4 Location of OHTL & substation (Option A) 

 

  



 
 

 

 

 

Bash 500MW Wind Farm  
Environmental & Social Impact Assessment: Scoping Report 

 20 

   

Figure 2-5 Location of OHTL & substation (Option B-in red) 

 

Note: The options of the alignment of the OHTLs provided above are indicative and have not been finalised. It is 

understood from ACWA Power WKDW�WKLV� LV�VXEMHFW�WR�FKDQJH�EDVHG�RQ�WKH�RXWFRPH�RI�WKH�¶3RZHU�(YDFXDWLRQ�

6FKHPH· and approval by JSC National Electric Networks of Uzbekistan. As a result, this scoping report is unable to 

define the OHTLs DQG� VXEVWDWLRQ·V� DUHD� RI� LQIOXHQFH� and therefore to delineate the baseline surveys to be 

undertaken. This scoping report does include an expected scope of work based on general potential impacts and 

understanding of the Project area. Once the alignments are confirmed, further considerations will be made in 

regards to additional studies 

ACCESS ROADS 

According to Appendix A of the PPA, the design of the project site will include vehicle access 

road to facilitate transportation of equipment to site. The design will allow for the maintenance, 

and public safety access for the service life (assuming regular maintenance) that will comply 

with state and local surface requirements. 

2.5.4 Ancillary/Support Facilities 

The following ancillary facilities will be included in the Project design: 

x Site entrance and security building 

x Administration building, offices and amenities  

x Central Control Room  

x Warehouse and stores  

x Security 
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x Lighting 

x Access roads between turbines 

x Other mobile plant and vehicles  

2.5.5 Associated Facilities 

As discussed under section 2.5.3 above, there are two options under consideration for the 

FRQVWUXFWLRQ�RI�WKH�3URMHFW·V�2+7/��8QGHU�2SWLRQ�$��WKH�1DWLRQDO�(OHFWULF�1HWZRUN�RI�8]EHNLVWDQ�

(NENU) will construct two 500kV lines to Karakul (approximately 99.5km) and to Sarymay 

(165km). Details regarding associated facilities under Option B are not available at this point 

and will be included in the ESIA where applicable. 

2.6 Construction of the Wind Farm 

2.6.1 Construction Activities  

Typical activities during the planning and construction phases for wind farms are listed below:  

x Detailed Project planning and design and consideration of Project components 
by the EPC Contractor;  

x Transportation of components to the Project site; 

x Site preparation (comprising excavation, grading, levelling, and land clearing at 
WTG platforms) to create flat land area for installation of wind turbine towers and 
various project components; 

x Primary Project construction work (comprising excavation and levelling etc.) for 
installation and laying of transmission cables, collector/switchgear, and the 
installation of electrical substation(s); 

x Additional facilities construction work (comprising excavation and levelling etc.) 
for access road, internal road network, construction of any building infrastructure 
(if required); and 

x Commissioning tests of electrical infrastructure (including wind turbine 
generators) and inspection of civil engineering quality records. 

2.6.2 Temporary Construction Facilities 

The temporary construction facilities have not been finalised but will be potentially located 

ZLWKLQ�WKH�3URMHFWV·�DOORWWHG�ODQG�DUHD��7KH�ORFDWLRQ�RI�WKH�WHPSRUDU\�IDFLOLWLHV�DQG��OD\RXW�ZLOO�

be provided at the ESIA stage. 
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2.6.3 Construction Workforce 

According to preliminary information, the Project workforce will include approximately 700 to 

1000 personnel during the peak construction phase with opportunity to hire approximately 350 

to 500 personnel from the local workforce. 

ACCOMMODATION 

Based on the remoteness of the Project area, the workers accommodation facilities will be 

located within the Project footprint. Based on experience from other construction sites, this 

accommodation is expected to be dedicated for EPC Contractor and possibly Project 

Company and other specialist staff. It is likely that the sub-contractors if necessary, will need 

to arrange for alternative accommodation facilities for their workers. 

Where available, further details of worker accommodation will be included in the ESIA. 

2.7 Operation and Maintenance 

Wind farms generally require limited operational activities such as the following:  

x Operation and maintenance to include normal daily operation of equipment 
including maintenance (electromechanical and housekeeping) to optimise 
energy yield and life of the system;  

x Remotely activated turbine shutdown during excessive wind speeds; 

x Management of operations in relation to resident bird and bat species (summer 
and winter) and migration periods during Spring and Autumn. 

Specific details regarding the operation and maintenance of the wind farm will be provided 

in the Project ESIA. 

2.8 Project Milestone 

Based on the details provided by ACWA Power and Appendix C of the PPA (Project 

Implementation Schedule), the following timeline is currently in place for the Project. 

Table 2-8 Key Project Milestone/Timeline Dates 

MILESTONE DATE 

Effective Date (ED) 24th January 2021 

Closing Date (CD) 4th Quarter 2021 

Financial Closing 4th Quarter 2021 

Start of site mobilisation 2-4 months before Closing Date 

Site preparation 2-4 months before CD 

Earliest Connection Date 19 months after CD 
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MILESTONE DATE 

Early Generation  21 months after CD 

Scheduled Group 1 (First Group) Commercial 
Operation Date 

21-22 months after Closing Date 
Scheduled Group 2 Commercial Operation Date  

Scheduled Group 3 Commercial Operation Date 

Scheduled Group 4 Commercial Operation Date 

22-23 months after Closing Date Scheduled Group 5 Commercial Operation Date 

Scheduled Group 6 Commercial Operation Date 

Scheduled Group 7 Commercial Operation Date 

23-24 months after Closing Date Scheduled Group 8 Commercial Operation Date 

Scheduled Group 9 Commercial Operation Date 

Project Commercial Operation Date (PCOD) 24 months after Closing Date 

  



 
 

 

 

 

Bash 500MW Wind Farm  
Environmental & Social Impact Assessment: Scoping Report 

 24 

   

3 REGULATORY FRAMEWORK  

3.1 National Regulations 

3.1.1 Constitution of Uzbekistan  

The constitution of Uzbekistan has the following provisions relating to environmental aspects: 

x Article 50: All citizens shall protect the environment. 

x Article 54: Any property shall not inflict harm to the environment. 

x Article 55: Land, subsoils, flora, fauna, and other natural resources are protected 
by the state and considered as resources of national wealth subject to 
sustainable use. 

3.1.2 Law on Nature Protection, 1992 as Amended in 2019 

This law is the key national environmental law for the protection of the environment and the 

sustainable use of resources and the right for the population to a clean healthy environment. 

This law states legal, economic, and organisational basis for the conservation of the 

environment and the rational use of natural resources. Article 25 of this law states that the State 

Environmental Expertise (SEE) is a mandatory measure for environmental protection, preceded 

to decision making process. In addition, the law prohibits the implementation of any Project 

without approval from SEE. 

3.1.3 Law on Environmental Control, 2013 

The main objectives of this law include: 

x Prevention, detection and suppression of violation of legislative requirements 
relating to environmental protection and rational use of natural resources. 

x Monitoring the state of the environment, identifying situations that can lead to 
environmental pollution, irrational use of natural resources, pose a threat to the 
life and health of citizens. 

x Determination of compliance with environmental requirements of any ongoing 
economic development activities. 

x Ensuring compliance with the rights and legitimate interests of legal entities and 
individuals performing their duties in relation to environmental protection and 
sustainable use of natural resources. 
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Other relevant national laws and regulations to the Bash Wind Farm include: 

PRESIDENTIAL DECREES SPECIFIC TO THE PROJECT 

x Decree of the President of the Republic of Uzbekistan  

- Includes measures to implement the investment of the project on construction 
of a 500MW wind power plant in Gijduvan district in Bukhara region No.5003 
(23/02/2021). 

ENVIRONMENT  

x The Law of the RepubliF�RI�8]EHNLVWDQ�´2Q�ZDWHU�DQG�ZDWHU�XVHµ������� as 
amended in 2019. 

x 7KH�/DZ�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�´2Q�(FRORJLFDO�([SHUWLVHµ������� as 
amended in 2017. 

x 7KH�/DZ�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�´2Q�3URWHFWLRQ�DQG�8VH�RI�9HJHWDWLRQµ�
(1997) as amended in 2016. 

x 7KH�/DZ�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�´2Q�3URWHFWHG�1DWXUDO�5HVHUYHVµ������� as 
amended in 2019. 

x The Law of the Republic of Uzbekistan "On Protection and Use of the Wildlife" 
(1997) as amended in 2016. 

x The Law of the Republic of UzbekiVWDQ�´2Q�:DVWHVµ������� as amended in 2019. 

x 7KH�5HVROXWLRQ�RI�WKH�&DELQHW�RI�0LQLVWULHV�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�Ɋ541 
´2Q�IXUWKHU�LPSURYHPHQW�RI�WKH�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�PHFKDQLVP·� 

x The Resolution of Cabinet of Ministries of the republic of 8]EHNLVWDQ�Ɋ����´2Q�
PHDVXUHV�WR�IXUWKHU�LPSURYH�WKH�HFRQRPLF�PHFKDQLVPV�IRU�HQVXULQJ�QDWXUHµ�
dated on 11th October, 2018. 

x The Resolution of the Cabinet of Ministers of the Republic of Uzbekistan No 14. 
´2Q�DSSURYDO�RI�WKH�UHJXODWLRQ�RQ�WKH�SURFHGXUH�IRU�Whe development and 
DJUHHPHQW�RI�SURMHFWV�ZLWK�HQYLURQPHQWDO�VWDQGDUGVµ. 

x /DZ�´2Q�(QYLURQPHQWDO�([SHUWLVHµ�1R���-II of 25.05.2000 (as amended on 
22.11.2018). 

x 7KH�/DZ�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�´2Q�$WPRVSKHULF�$LU�3URWHFWLRQµ��������
amended on 13.03.2019) 

x 5HVROXWLRQ�RI�&DELQHW�RI�0LQLVWHUV�RI�5HSXEOLF�RI�8]EHNLVWDQ�1R����´2Q�DSSURYDO�
RI�JHQHUDO�WHFKQLFDO�UHJXODWLRQV�RI�HQYLURQPHQWDO�VDIHW\µ�������� 

LABOUR AND EMPLOYMENT 

x Ordinance No. 30-31 of the Ministry of Labour and Social Security and the Ministry 
of Health of the Republic of Uzbekistan approving the list of hazardous jobs 
mentioned in Article 355, for which the employment of persons under the age of 
eighteen years is prohibited 
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x Joint Decree of the Ministry of Labour and Social Protection of the Population 
(No. 7) and the Ministry of Healthcare (No. 1) of Uzbekistan dated 30 May 2001 to 
approve the list of occupations with unfavourable working conditions to which it 
is forbidden to employ persons under 18 years of age. 

x Decree No. 133 of 11 March 1997 to approve normative acts necessary for the 
realization of the Labour Code of the Republic of Uzbekistan 

x Decree of the Cabinet of the Ministers No. 1011 of 22 December 2017 "On 
Perfection of the Methodology of Definition of Number of People in Need of Job 
Placement, including the Methodology for Observing Households with Regard to 
Employment Issues, also for the Development of Balance of Labour Resources, 
Employment and Job Placement of Population". 

x Decree of the Cabinet of the Ministers No. 965 of 5 December 2017 "On the 
Measures of Further Perfection of the Procedure of Establishment and Reservation 
of Minimum Number of Job Places for the Job Placement of Persons who are in 
need of Social Protection and Face Difficulties in Searching Employment and 
Incapable of Competing in Labour Market with Equal Conditions". 

x Decree No. 964 of 5 December 2017 "On the Measures for Perfection of the 
Activity of Self-Government Bodies Aimed at Ensuring Employment, Firstly for the 
Youth and Women". 

THE NATIONAL/LOCAL REQUIREMENTS THAT REQUIRE THE PREPARATION AND SUBMISSION OF AN EIA/ESIA; 

x The national Environmental Impact Assessment (EIA) procedure is principally 
required and regulated by the:  

x /DZ�´2Q�(QYLURQPHQWDO�([SHUWLVHµ�1R���-II of 25.05.2000 (as amended on 
04.01.2011)  

x Resolution of Cabinet of Ministers RI�5HSXEOLF�RI�8]EHNLVWDQ�1R�����´2Q�IXUWKHU�
LPSURYHPHQW�RI�WKH�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�PHFKDQLVP������µ� 

OVERHEAD TRANSMISSION LINES & SUBSTATION 

x 5HVROXWLRQ�RI�&DELQHW�RI�0LQLVWHUV�RI�5HSXEOLF�RI�8]EHNLVWDQ�1R����´2n approval 
RI�JHQHUDO�WHFKQLFDO�UHJXODWLRQV�RI�HQYLURQPHQWDO�VDIHW\µ�������� 

- Requires the implementation of environmental safety measures for the 
protection of flora and fauna. This includes the prevention of death of wildlife 
species due to magnetic fields of power transmission lines and sanitary 
protection zones. 

- Requires transformer substations in power transmission lines, their grids to have 
equipment (barriers, fences etc.,) to prevent animals from entering the territory 
of the substation. 

x Decree of WKH�&DELQHW�RI�0LQLVWHUV�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�1R������´2Q�
DSSURYDO�RI�5XOHV�IRU�3URWHFWLRQ�RI�3RZHU�*ULG�)DFLOLWLHV������µ� 

- This determines the procedure for establishing protected zones for power grid 
facilities, as well as special conditions for using land located within the 
protected zones and ensure the functioning and operation of the said facilities. 
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- Construction of power grid facilities with 110, 220 or 500kV in protected areas of 
state nature reserves, protected areas of nature parks and state biosphere 
reserves etc shall be allowed with the permission of the Cabinet of Ministers of 
the Republic of Uzbekistan. 

- Protected zones of power grid facilities shall be established on both sides of the 
power transmission line from the outermost wires and along the perimeter of 
substations at the following distances for voltages; 

o 110kV: 20 meters; 

o 220kV: 25 meters; and  

o 500kV: 30 meters. 

x San Rules & Norms No. 0236-���´6DQLWDU\�QRUPV�DQG�UXOHV�WR�HQVXUH�VDIHW\�IRU�
people living near high voltage power traQVPLVVLRQ�OLQHV������µ� 

- This regulation sets the requirements for ensuring public safety when overhead 
power lines pass over populated, unpopulated or inaccessible territories.  

- It requires sanitary norms and rules to be followed in the design, construction 
and operation of overhead power lines. 

- The distances corresponding to the projection onto the ground of the outer 
phase wires in a direction perpendicular to the overhead line as follows: 

o Up to 110kV/m: 10 meters; 

o Up to 220kV/m: 15 meters;  

o Up to 330kV/m: 20 meters; 

o Up to 500kV/m: 30 meters; and  

o Up to 570kV/m: 40 meters. 

LAND RIGHTS, ACQUISITION AND RESETTLEMENT  

x &LYLO�&RGH�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�´&LYLO�FRGHµ (Ɋ����- I, 21.12.1995, as 
amended on 22.01.2020); 

x Land Code (1998 as amended 2010) (Ɋ 598-I, 30.04.1998, as amended on 
28.08.2019); 

x Law of the Republic of Uzbekistan on State Land Cadastre No.666-I of 28.08.1998 

3.1.4 Environmental Regulator 

The main regulatory body for national EIA in Uzbekistan is the State Committee of the Republic 

of Uzbekistan for Ecology and Environmental Protection of the Republic of Uzbekistan.  

The committee performs its activities on the basis of the following legal acts: 

x Presidential Decree of April 21, 2017 No. UP-5024 "On improving the system of 
public administration in the field of ecology and environmental protection." 

x Resolution of the President of the Republic of Uzbekistan of April 21, 2017 No. PP-
�����´2Q�PHDVXUHV�WR�HQVXUH�WKH�RUJDQL]DWLRQ�RI�WKH�DFWLYLWLHV�RI�WKH�6WDWH�
Committee of the Republic of Uzbekistan on Ecology and Environmental 
3URWHFWLRQµ� 
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x Resolution of the Cabinet of Ministers of the Republic of Uzbekistan dated 
-DQXDU\����������1R�����´2Q�$SSURYLQJ�WKH�3URYLVLRQ�RQ�WKH�6WDWH�&RPPLWWHH�RI�
the Republic of Uzbekistan on Ecology and EnvironmHQWDO�3URWHFWLRQµ� 

x Resolution of the President of the Republic of Uzbekistan dated October 3, 2018 
No. PP-�����´2Q�PHDVXUHV�WR�HQVXUH�WKH�RUJDQL]DWLRQ�RI�WKH�DFWLYLWLHV�RI�WKH�6WDWH�
Committee of the Republic of Uzbekistan on Ecology and Environmental 
ProteFWLRQµ� 

3.2 International Conventions/Protocol 

The proposed Project must comply with the environmental requirements of the following 

protocols and conventions listed in the Table below of which the Uzbekistan is a signatory: 

Table 3-1 International Protocols and Conventions 

NAME OF INTERNATIONAL PROTOCOL/CONVENTION SIGNED/ RATIFIED RELEVANCE TO THE PROJECT 

UN Framework Convention on Climate 
Change 

Accession: 20 June 1993 The Project will comply 
contribute to 

8]EHNLVWDQ·V�*+*�
emission reduction 

targets. 

Kyoto Protocol to UNFCCC 
Ratified: 12th October 

1999 

Paris Agreement to UNFCCC Signed: 19th April 2017 

Montreal Protocol on Substances that 
Deplete the Ozone Layer (with London, 
Copenhagen, Montreal amendments) 

Accession: 10th June 
1998 

The Project will support 
8]EHNLVWDQ·V�

contribution towards 
the protection of the 

ozone layer by 
refraining from use of 

ozone depleting 
substances. 

Vienna Convention on the Protection of 
Ozone Layer 

Accession: 18 May 1993 

UN (Rio) Convention on Biological 
Diversity 

Accession: 19th July 1995 

The Project will 
implement mitigation 

and management 
measures to ensure the 

conservation and 
protection of terrestrial 

ecology during the 
Project lifecycle. 

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

Accession: 10th July 1997 

The Project staff and 
workers will be strictly 

forbidden from trading 
in any wild flora and 
fauna found in the 

Project site or outside 
the Project boundaries.  

Convention on Migratory Species of Wild 
Animals 

1 May 1998 

The project will 
implement mitigation 

and management 
measures to ensure 

conservation of 
terrestrial and avian 
migratory species 

especially because the 
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NAME OF INTERNATIONAL PROTOCOL/CONVENTION SIGNED/ RATIFIED RELEVANCE TO THE PROJECT 

Wind Farm will be 
located along the Asian 

bird migration route 
and IBA site. 

Basel Convention on the Control of 
Transboundary Movements of Hazardous 
Wastes and their Disposal 

Accession: 7th February 
1996 

The Project will be 
required to adhere to 

all national and 
international standards 

for hazardous waste 
generation and 
management. 

United Nations Convention to Combat 
Desertification 

Ratified: 31 August 1995 

The Project will not result 
in accelerated 

desertification through 
sourcing of its materials 
and will contribute to 

sustainable 
development. 

Paris Convention on Protection of the 
World Cultural and Natural Heritage 

Succession: 13th January 
1993 

The Project will 
implement mitigation 

and management 
measures where 

items/sites/monuments 
of cultural or natural 

heritage are identified 
within or near the 

Project boundaries and 
notify the relevant 

authorities immediately.  

Stockholm Convention on Persistent 
Organic Pollutants 

Accession: 28th June 
2019 

The Project will 
implement control 

measures to eliminate 
any use of chemicals 
under Annex A and B 

and reduce the 
unintentional release of 
those under Annex C. 

3.3 Lender Requirements 

ACWA Power are pursuing an amount of Project Finance from financial institutions who either: 

x Have their own internal E&S investment guidelines; 

x Are members of the collective environmental and social agreements such as the 
Equator Principles; or 

At this stage, it is known that the European Bank for Reconstruction and Development (EBRD), 

the Asian Development Bank and the Deutsche Investitions- und Entwicklungsgesellschaft 

(DEG) are interested in providing finance for the Project. The key E&S requirements for these 

financial institutions, as well as for any other Equator Principles Financial Institutions (EPFIs) that 

may also be involved are summarised below. 
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3.3.1 EBRD 

POLICY AND PERFORMANCE REQUIREMENTS 

The European Bank for Reconstruction and Development (EBRD) has an internal Environmental 

and Social Policy (2019) and a set of specific Performance Requirement (PRs) covering key 

environmental and social components for consideration, assessment and management in 

WKHLU�LQYHVWPHQWV��7KHVH�UHIOHFW�(%5'·V�FRPPLWPHQWV�WR�SURPote EU environmental standards 

as well as the European Principles for the Environment in their investments. The PRs are outlined 

below: 

x PR1: Assessment and Management of Environmental and Social Impacts and 
Issues; 

x PR2: Labour and Working Conditions; 

x PR3: Resource Efficiency and Pollution Prevention and Control; 

x PR4: Health and Safety; 

x PR5: Land Acquisition, Involuntary Resettlement and Economic Displacement; 

x PR6: Biodiversity Conservation and Sustainable Management of Living Natural 
Resources; 

x PR7: Indigenous People; 

x PR8: Cultural Heritage; 

x PR9: Financial Intermediaries, and 

x PR10: Information Disclosure and Stakeholder Engagement 

PROJECT CATEGORISATION  

$V� SHU� (%5'·V� (QYLURQPHQWDO� DQG� 6RFLDO� 3ROLF\� �������� ¶(%5'� FDWHJRULVHV� HDFK� SURMHFW� WR�

determine the nature and level of environmental and social investigations, information 

GLVFORVXUH�DQG�VWDNHKROGHU�HQJDJHPHQW�UHTXLUHG·� 

$SSHQGL[���RI�(%5'·V�(	6�3ROLF\�RXWOLQHV�DQ�LQGLFDWLYH�OLVW�RI�SURMHFW�W\SHV�WKDW�ZRXOG�IDOO�XQGHU�

Category A, which is defined as ¶SURMHcts with potentially significant adverse future 

environmental and/or social impacts which require a formalized and participatory 

HQYLURQPHQWDO�DQG�VRFLDO�LPSDFW�DVVHVVPHQW�SURFHVV·. This includes ¶Large scale wind power 

installations for energy production (wind farms)· DQG�¶Construction of high voltage overhead 

electrical power lines·� 

Based on the above, it is expected that the ACWA Power Bash 500MW Wind Farm falls under 

Category A.  
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3.3.2 ADB 

ADB SAFEGUARD POLICY STATEMENT (SPS 2009) 

The main objectiYHV�RI�WKH�$'%·V�VDIHJXDUGV�DUH� 

x To avoid adverse impacts of projects on the environment and affected people, 
where possible; 

x To minimise, mitigate, and/or compensate for adverse project impacts on the 
environment and affected people when avoidance is impossible; and  

x Help borrowers/clients to strengthen their safeguard systems and develop the 
capacity to manage environmental and social risks.  

$'%·V� 636� VHWV� RXW� WKH� SROLF\� REMHFWLYHV�� VFRSH� DQG� WULJJHUV�� DQG� SULQFLSOHV� IRU� WKUHH� NH\�

safeguard areas: 

x Environmental safeguards; 

x Involuntary resettlement safeguards; and  

x Indigenous Peoples safeguards. 

PROJECT CATEGORISATION  

ADB Projects categorisation is based on 3 specific safeguards: Environmental; Involuntary 

Resettlement; Indigenous People as provided above and based on these; the Wind Farm falls 

within the following categorisations: 

x Environment: The Project will fall under Category A because it is expected to 
have significant adverse environmental impacts that are irreversible, diverse, or 
unprecedented. These impacts will potentially affect an area larger than the site 
or facilities subject to physical works. 

x Involuntary Resettlement:  Based on preliminary information obtained regarding 
the project site, there are several structures on site used by local herders and 

they also use the site for grazing. As a result, the project falls under Category B. 

x Indigenous People: Based on early screening, the project is not expected to 
have impacts on Indigenous People. Therefore, the project is classified under 
Category C. 

3.3.3 Equator Principles 

The Equator Principles (EP) is a risk assessment framework used by financial institutions to 

determine, assess and manage the environmental and social risk in PURMHFW·V financing. 

Currently, over seventy-five major financial institutions from around the world have adopted 

the EPs.  These financial institutions operate in more than 100 countries worldwide.  

The Equator Principles were updated in 2006 (EPII), 2013 (EPIII) and a further update EPIV came 

into effect in October 2020. The EPs currently include provisions for the following: 
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x Principle 1: Review and Categorisation; 

x Principle 2: Environmental and Social Assessment; 

x Principle 3: Applicable Environmental and Social Standards; 

x Principle 4: Environmental and Social Management System and Equator 
Principles Action Plan; 

x Principle 5: Stakeholder Engagement; 

x Principle 6: Grievance Mechanism; 

x Principle 7: Independent Review; 

x Principle 8: Covenants; 

x Principle 9: Independent Monitoring and Reporting; and 

x Principle 10: Reporting and Transparency. 

The Equator Principles are applicable to the proposed Project since part of the Project 

financing will be provided by DEG. 

APPLICABLE STANDARDS 

EPIV establishes the minimum E&S standards to be adopted by EP Financial Institution (EPFIs) 

as those from IFC Performance Standards on Environmental and Social Sustainability 

(Performance Standards), the World Bank Group Environmental, Health and Safety Guidelines 

(EHS Guidelines) and/or the relevant host country laws, regulations and permits that pertain to 

environmental and social issues. 

IFC Performance Standards  

7KH�,)&�3HUIRUPDQFH�6WDQGDUGV�DUH�D�NH\�FRPSRQHQW�RI�WKH� ,)&·V�6XVWDLQDELOLW\�)UDPHZRUN�

and directed towards clients (i.e. party responsible for implementing and operating the project 

that is being financed), providing guidance on how to identify risks and impacts. The IFC 

Performance Standards are designed to help avoid, mitigate, and manage risks and impacts 

throughout the life of a project as a way of doing business in a sustainable way, including 

stakeholder engagement and disclosure obligations of the client in relation to project-level 

activities. 

 

The IFC Performance Standards (2012) are listed below: 

x Performance Standard 1: Assessment and Management of Environmental and 
Social Risks and Impacts 

x Performance Standard 2: Labour and Working Conditions 

- Including International Labour Organisation (ILO) Conventions  
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x Performance Standard 3: Resource Efficiency and Pollution Prevention 

x Performance Standard 4: Community Health, Safety, and Security 

x Performance Standard 5: Land Acquisition and Involuntary Resettlement 

x Performance Standard 6: Biodiversity Conservation and Sustainable 
Management of Living Natural Resources 

x Performance Standard 7: Indigenous Peoples 

x Performance Standard 8: Cultural Heritage 

WBG EHS Guidelines (2007) 

The World Bank Group International Finance Corporation (IFC), Environmental, Health and 

Safety (EHS) General Guidelines of April 2007 superseded the World Bank Handbook issue of 

1998.  

In terms of specific guidelines to control environmental externalities (e.g. wastewater quality 

etc.), EHS guidelines have been set out by IFC and the World Bank Group to provide general 

guidelines for its members when involved in a project or when providing financial support to a 

project. These guidelines contain general and industry-specific examples of Good 

International Industry Practice (GIIP). In summary, it should be noted that the following IFC EHS 

Guidelines are relevant to this project: 

x General EHS Guidelines, Environmental: 

- Air Emissions and Ambient Air Quality; 

- Energy Conservation; 

- Wastewater and Ambient Water Quality; 

- Water Conservation; 

- Hazardous Materials Management; 

- Waste Management; 

- Noise; and, 

- Contaminated Land. 

x General EHS Guidelines, Occupational Health & Safety: 

- General Facility Design and Operation; 

- Communication and Training; 

- Physical Hazards; 

- Chemical Hazards; 

- Radiological Hazards; 

- Personal Protective Equipment (PPE); 

- Special Hazard Environment; and, 

- Monitoring. 

x Community Health & Safety: 
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- Water Quality and Availability; 

- Structural Safety of Project Infrastructure; 

- Life and Fire Safety (L&FS); 

- Traffic Safety; 

- Transport of Hazardous Materials; 

- Disease prevention; and, 

- Emergency Preparedness and Response 

x Industry Sector Guidelines, Power: 

- Electric Power Transmission and Distribution (2007) 

- Wind Energy (2015) 

x Guidelines for Water and Sanitation (2007) 

PROJECT CATEGORISATION  

Under the IFC Performance Standards, the proposed project falls under Category A. This is 

described as below: 

¶Business activities with potential significant adverse environmental or social risks and/or 

LPSDFWV�WKDW�DUH�GLYHUVH��LUUHYHUVLEOH�RU�XQSUHFHGHQWHG�· 

Note: The Project categorization is subject to confirmation by EBRD, ADB and DEG. However, it is noted that this 

scoping report has been prepared on the basis of undertaking a full ESIA commensurate with a Category A 

requirement.  

3.4 Applicable Environmental Standards 

Applicable standards required for Project compliance are included to the respective 

environmental parameter sections of this report. This includes national standards and those 

expected for the lenders. 

3.4.1 Lenders Standards 

An overview of the lender standards is presented below, whilst the applicable standards are 

presented in the respective environmental parameter sections of this report. 

EBRD 

In accordance with the EBRD Environmental and Social Policy (2019), ¶The EBRD, as a signatory 

to the European Principles for the Environment, is committed to promoting the adoption of EU 

environmental principles, practices and substantive standards6 by EBRD-financed projects, 

where these can be applied at the project level, regardless of their geographical location. 
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When host country regulations differ from EU substantive environmental standards, projects will 

EH�H[SHFWHG�WR�PHHW�ZKLFKHYHU�LV�PRUH�VWULQJHQW�· 

EPFIS 

,Q�DFFRUGDQFH�ZLWK�(3,9��(3),·V�UHTXLUH�FRPSOLDQFH�ZLWK�ERWK�QDWLRQDO�UHJXODWLRQV�VWDQGDUGV�

and the applicable World Bank Group EHS Guidelines relevant to the Project. These include: 

x General EHS Guidelines (2007); 

x Wind Energy (2015) 

x EHS Guidelines IRU�¶Electric Power Transmission and Distribution· (2007). 

3.5 EIA/ESIA Requirements 

3.5.1 National Requirements 

PROJECT CATEGORISATION 

Project categorisation under the national requirements is determined in accordance with the 

Resolution of the Cabinet of Ministries of the Republic of Uzbekistan No 541 ´2Q�measures for 

the further improvement of environmental impact assessment proceduresµ�� 

7KH�LQGLFDWLYH�OLVW�RI�&DWHJRU\���SURMHFWV�ZLWK�¶KLJK-ULVN·�RI�environmental impacts, includes: 

x Wind farms with a capacity of 300MW or more. 

x Power lines of republican and interstate significance. 

According to the Resolution, the proposed project falls under  Category 1  which is equal to 

Category A in accordance with international categorization. 

 

 

EIA PROCESS 

In accordance with the resolution of the Cabinet of Ministries of the Republic of Uzbekistan No. 

541 ´2Q�IXUWKHU�LPSURYHPHQW�RI�WKH�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�PHFKDQLVP������µ��the 

national EIA process consists of three stages: 

x Stage I: "A Preliminary Statement of the Environmental Impact ("PSEI") - this is 
performed at the planning stage of the proposed Project prior to the allocation 
of funds for development. 

x 6WDJH�,,��7KH�´6WDWHPHQW�RI�the Environmental Impact" ("SEI") - this is prepared 
following Stage 1 and where the outcome of Stage 1 identified the need for 
additional studies or analyses. The SEI shall be submitted to State committee on 
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ecology and environmental protection prior to the Feasibility Study or financing 
of the Project and, therefore, prior to the beginning of construction.  

x Stage III: The "Statement on Environmental Consequences" ("SEC") is the final 
stage of the SEE process and is performed prior to approval of the Project. The 
report describes in detail the changes in the project made as a result of the 
outcomes of Stage 1 and Stage 2, the comments received during public 
consultations, the environmental standards applicable to the project (as defined 
by the modelling and assessment process), the environmental monitoring 
requirements and the main conclusions.  

State ecological expertise approval: The State Committee on Ecology and Environmental 

Protection provides their opinion at Stage I and II is a typically a mandatory document for 

project financing by Uzbek banks, other Lenders and for Project commissioning at Stage III. The 

conclusion of the State Committee is typically valid for three years from the date of its issuance. 

If the project is not implemented within three years from the date of issue of the conclusion, 

the EIA report needs to be revised and re-submitted for approval. 

EBRD 

In accordance with PR 1, there is a requirement for EBRD financed projects to undertake an 

appropriate Environmental and Social Assessment in order to: 

x Identify and evaluate environmental and social impacts and issues of the Project. 

x Adopt a mitigation hierarchy approach to address adverse environmental or 
social impacts and issues to workers, affected communities, and the environment 
from Project activities. 

x Promote improved environmental and social performance of clients through the 
effective use of management systems. 

x Develop an ESMS tailored to the nature of the Project, for assessing and 
managing environmental and social issues and impacts in a manner consistent 
with the relevant PRs.  

$FFRUGLQJ�WR�35���´The ESIA will include an examination of technically and financially feasible 

alternatives to the sources of such impacts, including the non-project alternative, and 

document the rationale in selecting the particular course of action proposed. It will also 

identify potential improvement opportunities and recommend measures needed to avoid, or 

ZKHUH�DYRLGDQFH�LV�QRW�SRVVLEOH��PLQLPLVH�DQG�PLWLJDWH�DGYHUVH�LPSDFWV�µ 

EU EIA LEGISLATION 

(%5'� LV� FRPPLWWHG� WRZDUGV� WKH� SURPRWLRQ� RI� WKH� (XURSHDQ� 8QLRQ·V� �(8�� HQYLURQPHQWDO�

requirements and is a signatory of the European Principles for the Environment. The Principles 

endorse and reinforce the European consensus on the values attached to the fundamental 

right for both present and future generations throughout the world to live in a healthy 

environment. 
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EIA Directive 85/337/EEC was introduced in 1985 and applied to a wide range of defined 

public and private projects. Since then, the initial Directive of 1985 and its three amendments 

have been codified by Directive 2011/92/EU of 13 December 2011. Directive 2011/92/EU was 

amended in 2014 by Directive 2014/52/EU.  

Article 3 of the Directive states: 

The environmental impact assessment shall identify, describe and assess in appropriate 

manner, in the light of each individual case, the direct and indirect significant effects of a 

project on the following factors: 

a) Population and human health; 

b) Biodiversity, with particular attention to species and habitats protected under Directive 

92/43/EEC and Directive 2009/147/EC; 

c) Land, soil, water, air and climate;  

d) Material assets, cultural heritage and the landscape; and  

e) The interaction between the factors referred to in points (a) to (d). 

The ACWA Power Bash Wind Farm falls under Annex II RI�WKH�(,$�'LUHFWLYH�DV�¶Installation for the 

harnessing of wind power for energy production (wind farms)· while the OHTL is under Annex I 

¶Construction of overhead electrical power lines with a voltage of 220kV or more and a length 

RI�PRUH�WKDQ���NP·. The Project will therefore undergo through a full EIA assessment. 

 

 

ADB 

Since the proposed ACWA Power Wind Farm falls under Category A (under the environmental 

safeguard), an environmental impact assessment (EIA) including an environmental 

management plan (EMP) is required. 

EPFIS 

According to EP2, ¶7KH� (3),� ZLOO� UHTXLUH� WKH� FOLHQW� WR� FRQGXFW� DQ� DSSURSULDWH� $VVHVVPHQW�

SURFHVV�WR�DGGUHVV��WR�WKH�(3),·V�VDWLVIDFWLRQ��WKH�UHOHYDQW�HQYLURQPHQWDO�DQG�VRFLDO�ULVNV�DQd 

VFDOH�RI�LPSDFWV�RI�WKH�SURSRVHG�3URMHFW·� 

  



 
 

 

 

 

Bash 500MW Wind Farm  
Environmental & Social Impact Assessment: Scoping Report 

 38 

   

4 APPROACH TO ESIA 

4.1 Scope of Work and Key Deliverables  

The key deliverables of the ESIA process for the lenders are: 

x Environmental and Social Scoping Report; and 

x ESIA Report. 

The key deliverables of the EIA process as required by the national legislation are: 

x Preliminary Statement of the Environmental Impact (PSEI); 

x Statement of the Environmental Impact (SEI); and 

x Statement on Environmental Consequences (SEC)  

The purpose of this Environmental & Social Scoping Report is to identify the key environmental 

and social issues and sensitive receptor sites at an early stage to ensure that the baseline 

surveys and assessment techniques for the subsequent ESIA address these issues. In addition, it 

identifies the structure and content of the ESIA. 

The general content of the Environmental Scoping report includes: 

x The key features of the proposed project; 

x The environmental and social assessment, documentation and approval 
requirements for the proposed project; 

x A brief description of the existing environmental and social conditions of the 
project site and an evaluation of existing environmental information on the area; 

x A gap analysis to determine the additional information that needs to be 
gathered; 

x Potential environmental and social issues and constraints (and opportunities) 
associated with the proposed project facilities based on the existing information; 
and 

x An outline of the terms of reference, structure and content of the ESIA Report. 
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4.2 ESIA Methodology  

4.2.1 Scope of Assessment  

ASSESSMENT OF THE PROJECT, FACILITIES AND OPERATIONAL ACTIVITIES 

The primary study area comprises the Project footprint, which includes, the proposed WTGs, 

associated roads (internal), substations, laydown areas, equipment and 

construction/operational activities inside this area. This will also include the alignment of the 

OHTLs and the substation.  

The study area is determined based on the 3URMHFW·V�DQG�3URMHFW·V�IDFLOLWLHV�DUHD�RI�LQIOXHQFH. 

For this Project, the study area will be at least a 2 km buffer around the wind turbine areas and 

substation and 1km on each side of the OHTLs. However, the exact area of effect may vary 

for certain impacts. This is further described in the subsequent sections in Chapter 5.   

ASSESSMENT OF ASSOCIATED FACILITIES 

The associated facilities for assessment will include the OHTLs to be constructed by National 

Electric Networks of Uzbekistan (NENU). The alignment of these OHTLs is still to be confirmed. 

CONSTRUCTION ACTIVITIES 

Construction of the Project is expected to result in certain environmental and social impacts, 

which will be assessed in the ESIA. 

Temporary Construction Facilities 

Temporary construction facilities to include in the ESIA will be: 

x Project offices and temporary facilities; 

x Contractor compounds and laydown areas; 

x Any temporary construction access road(s); and 

x Expected construction transportation routes. 

Temporary Construction Worker Accommodation 

Where details concerning worker accommodation facilities are available, the ESIA will intend 

to assess related impacts. 

It is however expected that the locations of such worker accommodation areas will not be 

fully confirmed at the ESIA stage. Where information is not available, the ESIA will establish 

management provisions for these areas to be in accordance with the IFC & EBRD Worker 

Accommodation: Processes and Standards. 
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4.2.2 Consideration of Project Alternatives  

As a minimum the ESIA will include assessment of: 

x No Project option;  

x Site selection and layout of WTGs; and 

x Alternative technology  

4.2.3 Baseline Studies  

Forming an integral part of the ESIA, the baseline studies provide a benchmark of existing 

conditions and allow a platform for which Project potential impacts can be assessed. 

The baseline studies will correspond to those outlined in this ESIA Scoping Report and in 

accordance with any comments received from the lenders (or regulator) following the 

scoping report review. The intention is for the studies to capture a representative baseline 

ZLWKLQ�WKH�3URMHFW·V�SRtential area of influence (which will differ for between parameters). 

The baseline studies will be described in each relevant chapter of the ESIA, with analysis 

provided, and necessary results/reports included to the main report or applicable appendices.  

4.2.4 Stakeholder Engagement  

REQUIREMENTS  

National Requirements  

$FFRUGLQJ� WR� WKH� 5HVROXWLRQ� RI�&DELQHW� RI�0LQLVWHUV� RU� 5HSXEOLF� RI� 8]EHNLVWDQ�1R����� ´2Q�

IXUWKHU�LPSURYHPHQW�RI�WKH�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�PHFKDQLVPµ��PDQGDWRU\�SXEOLF�

consultations is rHTXLUHG� UHJDUGLQJ� WKH� SURMHFW·V� HQYLURQPHQWDO� LPSDFW� DVVHVVPHQW� DQG�

planned activities relating to Category I and Category II projects.  

Lender Requirements  

Engagement with stakeholders is an essential part of the environmental and social assessment 

process and there are specific requirements for this stated by both EBRD and ADB. The main 

objective is to establish dialogue with those parties who may be involved in aspects of the 

Project or may have an interest in the outcome of the ESIA process.  

STAKEHOLDER MAPPING & ESIA ENGAGEMENT PLANNING  

This aim of the stakeholder mapping is to identify relevant stakeholders and to assess each 

stakeholder to understand their relevance so that consultation can be targeted and 

prioritised. 
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Due to the current COVID²19 pandemic, the typical face-to-face process for stakeholder 

engagement may be varied to contact stakeholders by video/phone calls as well as 

sending/receiving official letters. Due to uncertainty, the exact methods cannot be confirmed 

at this stage and several options are available as outlined in the table below. 

Table 4-1 Stakeholder Mapping & ESIA Engagement Planning 
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4.2.5 Stakeholder Engagement ² Grievance Mechanism  

From the national legislation level there is a centralized complaints mechanism (online portal) 

for all public utility providers that was opened in 2017 by Presidential Decree No728 of 

15.09.2017. As this online portal is intended for wide range of issues brought to government 

attention, it is considered more appropriate to develop a single system/approach for receiving 

feedback and complains from stakeholders. 

It is proposed to provide a grievance redress mechanism as part of the stakeholder 

engagement process specifically for the Bash 500MW Wind Farm. This will be included in the 

agenda of meetings. Proposed approach: 

x Applications/complaints from local individuals or groups will be accepted both in 
written and verbal forms after conducting the meeting with affected community.  

x 5 Capitals as well as local consultant Juru Energy will review and, within their 
authority be responsible for resolving submitted grievances (in co-ordination with 
ACWA Power).  

Where screened as applicable, the grievance may be passed onto the representatives of 

3XEOLF� $GPLQLVWUDWLRQ�� 3HRSOH·V� 5HSUHVHQWDWLYHV�� 7KH� GHWDLOV� EHORZ� ZLOO� EH� SURYLGed to the 

stakeholders. 
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Table 4-2 Stakeholder Engagement - Grievance Mechanism Contact Details 

COMPANY  CONTACT DETAILS 

Juru Energy 

Umida Rozumbetova ² Acting Head of E&S 
Practice Group 

Email: u.rozumbetova@juruenergy.com  

Mob: +998903487523 

Work: +998712020440 

Juru Energy 

Gulchekhra Nematullayeva ² Social Specialist 

Email: g.nematullaeva@juruenergy.com  

Mob: +998974459505 

Work: +998712020440 

Representative of local khokimiyat 
(administration) 

Detail will be provided to participants 

4.2.6 Impact Assessment & Significance Criteria 

In order to obtain a credible assessment of environmental and social impacts, the assignment 

RI� ´HIIHFW� VLJQLILFDQFHµ to each identified impact needs to be a robust, consistent and 

transparent process. The PHWKRGRORJ\� WR�DVVHVV� ¶HIIHFW� VLJQLILFDQFH·� LV�RXWOLQHG�EHORZ�DQG�

follows an International Best Practice based on the assumption that the significance of an 

impact on resources or receptors is considered to result from an interaction between three 

factors: 

x The nature and magnitude of the impact (i.e., a change in the environment, 
social and/or health baseline conditions); 

x The number of resources or receptors affected (i.e., humans and the 
environment); and 

x The environmental value or sensitivity of those resources or receptors to the 
change. 

A three-step approach has been used to determine the significance of environmental effects, 

as follows: 

x Step 1 ² Evaluation of value/sensitivity of resource or receptor; 

x Step 2 ² Assessing the magnitude of the impact on the resource or receptor; a 

x Step 3 ² Determining the significance of effects. 

IDENTIFICATION AND EVALUATION OF SENSITIVE RECEPTORS 

Sensitive receptors are defined as:  

x 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);  

x 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).   

mailto:u.rozumbetova@juruenergy.com
mailto:g.nematullaeva@juruenergy.com
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Table 4-3 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). 

IDENTIFICATION AND EVALUATION OF POTENTIAL IMPACTS 

During the evaluation undertaken, the following types of impacts will be considered: 

x Direct Impacts - Potential impacts that may result from the construction, 
commissioning, and operations of the Project acting directly on an 
environmental or social receptor; 

x Indirect Impacts ² 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; 

x Cumulative Impacts ² Changes to the environment that are caused by an action 
in combination with other past present and future actions. 

x Beneficial Impacts ² 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);  



 
 

 

 

 

Bash 500MW Wind Farm  
Environmental & Social Impact Assessment: Scoping Report 

 47 

   

x Adverse Impacts ² Those impacts that are detrimental and have a negative 
influence on the environment, social structures, resources or other receptors; 

x Secondary Impacts - Potential impacts that may result from the implementation 
of protection measures applied to mitigate potential direct impacts; 

x Event Related Impacts - Potential unplanned or accidental impacts stemming 
from an unintentional event such as fire, explosion, oil spill, etc.; and 

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: 

x The extent of physical change; 

x The level of change in an environmental condition;  

x The permanence of impact and the reversibility of the impacted condition; 

x Its spatial footprint; 

x Its duration, its frequency; and  

x 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 4-4 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. 
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. 
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4.2.7 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 4-5 Criteria for Determining Significance of Effects 
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Minor Minor 

Table 4-6 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 
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SIGNIFICANCE 

CATEGORY 
CRITERIA 

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.  

4.2.8 Mitigation & 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. 

4.2.9 Residual Impacts 

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

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

design. The significance of such impacts will be re-evaluated based upon the same criteria 

used to determine the impact significance stated above. 

4.3 Framework for Environmental and Social Management 

The ESIA will include a standalone framework to guide the Project parties in establishing 

structures for the management of Environmental and Social risks, impacts, opportunities and 

compliance associated with both the construction and operational phases of the Project. 

The Framework will outline systematic structures and management programmes that will 

ultimately be prepared to comprise the respective construction and operational phase 

Environmental and Social Management Systems (ESMS). 

This framework will ensure alignment with applicable elements of the established ACWA Power 

corporate level Health, Safety Security and Environment (HSSE) Management System 

Framework, which is intended to ensure consistent and structured HSSE project management 

between ACWA Power projects. 

It is intended that the EPC Contractor and O&M Company will prepare their respective CESMP 

DQG�2(603V�DV�SDUW�RI�WKHLU�ZLGHU�(606·� 
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4.4 ESIA Reporting Structure 

In order to align the ESIA with the requirements for environmental and social assessment 

established by the various lenders and expectations of the Uzbekistan environmental 

regulator, the ESIA report is proposed to be presented in the following format developed by 5 

Capitals: 

x Volume 1: Non-Technical Summary  

x Volume 2: ESIA - Main Text, Tables and Figures  

x Volume 3: Framework for Environmental & Social Management 

x Volume 4: Appendices 

Volume 1 will include a Non-Technical Summary (NTS) of the ESIA, including the main 

outcomes, and conclusions. 

Volume 2 will comprise the main text of the ESIA and full impact assessment, with mitigation, 

management and monitoring measures identified. 

Volume 3 will provide the Framework for Environmental and Social Management as outlined 

above. 

Volume 4 will comprise all technical appendices relevant to the studies and ESIA. 
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5 ESIA TERM OF REFERENCE  

5.1 Terrestrial Ecology (and Avifauna) 

NATIONAL REGULATIONS  

x 7KH�/DZ�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�´On Nature PURWHFWLRQµ������� 

x 7KH�/DZ�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�´2Q�3URWHFWLRQ�DQG�8VH�RI�9HJHWDWLRQµ�������� 

x 7KH�/DZ�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�´2Q�3URWHFWHG�1DWXUDO�5HVHUYHVµ������� 

x The Law of the Republic of Uzbekistan "On Protection and Use of the Wildlife" (1997) 

x Decree of the Cabinet of Ministers "Regulation on the procedure for using plant world 
objects and passing licensing procedures in the field of using plant world objects" No. 
290 of 10.10.2014 

- Sets out the requirements to obtain permission to cut wood and shrub 
plantations that are in the zone of the construction site. 

LENDER REQUIREMENTS 

EBRD 

EBRD PR6 on Biodiversity Conservation and Sustainable Management of Living Natural 

Resources establishes general requirements for the conservation of biodiversity and 

sustainable management of living natural resources covering aspects such as the assessment 

of issues and impacts on biodiversity.  

Where applicable, the Project will intend to follow the targets set out by the EU Biodiversity 

Strategy including the Habitats Directive 92/43/EEC, the Birds Directive 2009/147/EC and the 

EU Regulation 1143/2014 on Invasive Alien Species. It is noted however that the targets are 

unlikely to be triggered by the Project due to the nature and scale of the Project and the 

existing ecological conditions within the Project site (primarily modified habitat due to 

farming). 

ADB 

An element of the ADB Safeguard Requirement 1: Environment includes�� ¶%LRGLYHUVLW\�

&RQVHUYDWLRQ�DQG�6XVWDLQDEOH�1DWXUDO�5HVRXUFH�0DQDJHPHQW·� 

It is stated that, ¶7KH�ERUURZHU�FOLHQW�ZLOO�DVVHVV�WKH�VLJQLILFDQFH�RI�SURMHFW�LPSDFWV�DQG�ULVNV�RQ�

biodiversity and natural resources as an integral part of the environmental assessment 

process... The assessment will focus on the major threats to biodiversity, which include 

GHVWUXFWLRQ�RI�KDELWDW·« Further, ¶7KH�ERUURZHU�FOLHQW�ZLOO�QHHG�WR�LGHQWLI\�PHDVXUHV�WR�DYRLG��

minimize, or mitigate potentially adverse impacts and risks« 
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Concerning the proposed Project site, as the land has been used for agriculture, ¶WKH�

borrower/client will exercise care to minimize any further conversion or degradation of such 

habitat, and will, depending on the nature and scale of the project, identify opportunities to 

enhance habitat and protect and conserve biodiversity as part of project operatLRQV�· 

(3),·V 

The assessment of impacts upon terrestrial ecology is required with due consideration to IFC 

Performance Standard 6 on Biodiversity Conservation and Sustainable Natural Resource 

Management. PS6 establishes requirements for protecting and conserving biodiversity, 

maintaining ecosystem services, and sustainably managing living natural resources. 

5.1.1 Initial Observations and Baseline Conditions 

The Project site is located in a remote area of Uzbekistan that has few anthropogenic 

influences. The site KDV�EHHQ�REVHUYHG�WR�FRPSULVH�SULPDULO\�¶1DWXUDO�+DELWDW·��ZLWK�VRPH�DUHDV�

RI�¶0RGLILHG�+DELWDW·�GXH�WR�WKH�SUHVHQFH�RI�LQIUDVWUXFWXUH�FRUULGRUV��L�H��UDLOZD\�OLQH��2+7/�DQG�

gas pipeline). There are minimal agricultural practices, however, grazing does take place in 

the spring and summer in areas of the site. 

Based on the initial OHTL options advised by ACWA Power, these also appear to be in a similar 

habitat classification, with some areas of arable agriculture. 

Lake Ayakaghytma - IBA 

Based on initial review, the nearest and most significant ecological receptor to the Project site 

is Lake Ayakaghytma, which is located as close as 500m from the western boundary of the 

Project site. 

Ayakagytma drainage lake covers approximately 11,000 hectares and is located at the 

bottom of the Ayakagytma depression to the south east of the Kuljuktau ridge. The status of 

the lake as an Important Bird Area (IBA) was confirmed by the BirdLife Secretariat in September 

�����DV�´8=���µ���6LQFH�WKH�ODNH�GRHV�QRW�IUHH]H�DQG�SURYLGHV a rich feeding ground for birds, 

it is important for passage and wintering waterbirds. 

According to Ten et al., 2012, the cliffs fringing the Ayakaghytma depression provide breeding 

spaces for the birds of prey particularly the Egyptian Vulture (Neophron percnopterus), Saker 

Falcon (Falco Cherrug), Common Kestrel (Falco tinnunculus) and Eagle Owl (Bubo bubo). 

Studies conducted between 2000-2011 recorded 198 bird species of which 25 are classified as 

rare, 11 on the IUCN Red List and 23 in the Red Data Book of Uzbekistan. 

According to Bird Life International (2020), the site falls within native non-breeding and native 

breeding areas for the White-headed Duck and the Egyptian Vultures both of which are 
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considered Endangered under the IUCN Red List. The White-headed Duck is also protected 

under the Law in Uzbekistan on protection and usage of animals 1997. 

Other IBAs are located over 70km from the Project site. 

It is understood that the cliffs near the Lake Ayakagitma is one of the most important key 

habitats of the Southern Even- fingered Gecko (IUCN red list-CR). 

Bird Surveys and Collison Risk 

Note: A summary has been provided below for the purposes of the ESIA scoping. Full analysis 

will be presented in the ESIA. 

The Project site is located within the convergence of two major migratory flyways; the Central 

Asian Flyway and the West Asian/East African Flyway. 

Figure 5-1 Project location in Relation to Global Migratory Bird Flyways  

 

An assessment of the landforms surrounding the Project enables a prediction of the general 

flight path of migratory flocks, which typically avoid expanses of flat desert and mountain 

features, follows coastlines or river deltas to wetland staging areas and stopover sites.  

The following figures showcase the likely pathways that migrating birds may follow when 

heading south towards wintering grounds during early autumn.  
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Figure 5-2 Predicted flight path analysis for migratory birds (1) 

 

Figure 5-3 Predicted flight path analysis for migratory birds (2) 

 

Based on the location of Aydarkul Lake, and the mountain landforms to the north and west of 

the project site, it is likely that migratory birds would cross the site from the northeast heading 

towards Ayakagytma Lake or further south.  
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Figure 5-4 Predicted flight path analysis for migratory birds (3) 

 

The predicted migratory flight paths anticipate high levels of flight activity occurring in the 

Project site airspace, especially during autumn migration. 

It was determined that seasonal bird surveying would be required in order to verify the amount 

of bird activity and types of species occurring at the project site and area of influence. 

%LUG� VXUYH\V� ZHUH� XQGHUWDNHQ� ZLWK� UHIHUHQFH� WR� WKH� JXLGDQFH�� ´6FRWWLVK� 1DWXUDO� +HULWDJH��

recommended bird survey methods to justify the assessment of the impact of surface wind 

farms. Observations were carried out at a total of 9 Vantage Points, with the duration of all 

observations over all seasons. Surveys took place throughout the months of March through 

November, capturing spring, summer and autumn seasons. 
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Figure 5-5 Vantage Point Locations (1 & 2 km zones shown) 

 

In order to focus the surveying effort, Target species were identified (priority and secondary 

species) which were recorded in detail during the observations. In particular, priority species 

were observed and flight path characteristics were recorded. Target species were identified 

based on the following criteria: 

x Threatened species with critical listings on the IUCN Global Red List of Threatened 
Species and the Uzbekistan National Red List of Threatened Species; 

x Species likely breeding in the area; 

x Raptor species, which are prone to wind turbine collision due to visual blind spots, 
attraction to tall structures for perching, larger wingspan; 

x Species prone to wind turbine collision due to limited agility or large body size; and 

x Species that are sensitive to disturbance and exhibit extreme avoidance behavior. 

A total of 11,786 individual birds were observed passing through the site throughout the 

surveying period of 1,092 hours of observation.  

Target species represented 1.2% of the total birds observed, while secondary species 

represented 8.2% of the total birds observed and others 90% of the total birds observed.  
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Target species were recorded during flight paths at altitudes from 10m (minimum recorded) to 

165m (maximum altitude recorded), generally averaging at 76 meters (average of all target 

species records). 

The flight path data collected throughout the surveying period indicates that the northeast of 

the site experiences high amounts of flight activity, especially during the migratory months. A 

summary of the target species from the survey are presented in the table below.  

Table 5-1 Summary table of the findings  

LATIN NAME  ENGLISH NAME  
IUCN 

STATUS 

NUMBER OF 

BIRDS 

RECORDED  

HEIGHT 

RANGE 

(M) 

Aquila nipalensis Steppe Eagles EN 55 10 - 165 

Neophron percnopterus Egyptian Vultures EN 64 10 - 90 

Chlamydotis macqueenii Houbara Bustard VU 3 10m or less 

Pelecanus crispus Dalmatian Pelican NT 16 - 

Aegypius monachus Cinereous Vulture NT 14 120 - 160 

Gyps fulvus Eurasian Griffon NT 2 140 - 145 

Collision Risk Modelling 

Note: A summary has been provided below for the purposes of the ESIA scoping. Full analysis 

will be presented in the ESIA. 

Based on the outcome of the bird survey, Collision Risk Modelling (CRM) was undertaken 

following Scottish Natural Heritage Guidance recommendations. Collision avoidance rate 

parameters were derived from an original review of technical literature, supported by expert 

judgment, where specific information on certain species of interest was not available in 

previously published studies.   

Seasons were defined based on general timing of migratory and breeding periods for target 

bird species within the region as follows: 

x Spring (migration):  March 16 - May 15 

x Summer (breeding): May 16 - August 31 

x Autumn (migration): September 1- November 23  

The results of the CRM analysis indicated that the Project site has a low-moderate level of 

collision risk with wind turbines for target bird species.  No tier 1 target bird species are 

predicted to experience a 9-month (spring through fall) collision frequency greater than one 

fatality per 30 years under the most likely collision avoidance rate scenarios modelled.  Of the 

tier 2 target species modelled, only the Common Crane (grus grus) was predicted to 

experience greater than one fatality per 30 years under the most likely collision avoidance 

rate scenarios modelled.  Collision rates above 1 per 30 years are predicted for some tier 1 
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and tier 2 target species under hypothetical, or most conservative collision avoidance 

scenarios modelled, as well as for some non-target bird species that were modelled.  

Overall, it is concluded that the impact from direct collision for target species with wind 

turbines is of low significance on those individual species. However, the impact on bird 

populations as a whole is considered to be of moderate significance. 

Bat Survey 

Bat surveying was carried out using an acoustics song meter to record bat calls at a total of 6 

locations for three nights during summer and autumn.  

A total of 7 species of bat were identified based on analysis of recorded calls. These include 

Eptesicus bottae, Eptesicus serotinus, Hypsugo savii, Pipistrellus pipistrellus, Plecotus sp. (likely 

strelkovi), Rhinolophus bocharicus /sp. and Vespertilio murinus; with Pipistrellus pipistrellus 

identified as the most abundant based on call frequency. 

It is considered that the area, located near suitable roosting cliffs as well as adjacent to a large 

inland water body (optimal foraging), hosts large populations of Chiroptera. The introduction 

of a wind farm in the area has potential for a number of turbine collisions. 

5.1.2 Potential Impacts 

Table 5-2 Potential Terrestrial Ecology & Avifauna Impacts 

ACTIVITY ENVIRONMENTAL ASPECT IMPACTS AND ZONE OF INFLUENCE POTENTIAL RECEPTORS 

Construction Phase 

Preparation of Site Habitat & flora loss, 
with disturbance to 
any fauna 

Within the Project footprint 
and areas of associated 
facility works. 

Habitats. Flora and 
Fauna. 

Erection of Wind 
Turbines  

Habitat and 
disturbance to soaring 
avifauna 

Within the Project footprint, 
in proximity to each wind 
turbine generator 

Avifauna & Bats 

Installation of OHTL Collision and 
electrocution of birds 

Within the OHTL footprint 
Avifauna 

Operational Phase 

Operation of wind 
turbine 

Collisions of birds and 
bats as well as bat 
related pulmonary 
barotrauma 

Within the Project footprint, 
in proximity to each wind 
turbine generator 

Avifauna & Bats 

Installation of OHTL Collision and 
electrocution of birds 

Within the OHTL footprint 
Avifauna 

5.1.3 Proposed ToR for the ESIA 

BASELINE STUDIES 
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Bird and Bat Surveys 

As summarised above, bird and bat surveys for the Project. Further surveys are only proposed 

for the OHTL corridor, which poses a potentially fatal risk to birds through collision. Avian 

collisions with power lines can occur in large numbers if located within daily flyways or 

migrations corridors. 

The bird monitoring survey will include: 

x Desktop study to determine distribution and abundance of breeding, resident, 
migrant and wintering birds; and to identify species susceptible to OHTL collisions: 
raptor species, large water birds, Houbara bustard, etc. 

x Transect survey 

The transect survey will include 2 km long transects every 5 km along the OHTL and one at the 

substation (final locations TBC). Surveys on the selected transects will be conducted for 3 days 

in mid-April (spring migration season) and 3 days in early June (summer breeding season). 

The survey will include in-flight monitoring by passage of migrant bird species and resident bird 

species and the record of the presence and abundance within the study area of other bird 

species of conservation importance, such as globally threatened species according to the 

International Union for the Conservation of Nature (IUCN) and in the Red Book of Uzbekistan. 

Weather, flight direction and flight height will be recorded for the species susceptible to OHTL 

collisions: raptor species, large water birds, Houbara bustard, etc. 

A specific bat survey will also be undertaken along the proposed OHTL. This will involve roost 

searches; activity transects and deployment of static bat detectors along OHTL and planned 

substation. The following surveys will be undertaken through the Spring-Summer seasons: 

x Roost Search 

- The survey area of the Roost Search is defined as the area along OHTL. All 
structures suitable for use by bats (trees/other structures) will be searched. 
All structures and features having potential to support roosting bats shall be 
identified and assessed. 

x Transect Survey 

- The transect routes will be identified by in country experts based on current 
OHTL layout, access for driven and walked transect and known habitats of 
possible importance for bats.  

- Accounting on transects with two mobile detectors will allow the assessment 
of bat activity along the planned power lines. Transects are possible in either 
Walking Survey or Driven Transect Survey method. 

x Static Detector Surveys 
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- Two Static detectors (Passive Monitoring Survey method) will be installed in 
places of potential activity of bats ² the potential feeding places, the 
vicinity of shelters, and areas between shelters and feeding places. The 
detectors will work from mid-March to mid-June (~3 months). Each detector 
will work alternately at 5 points (for 9 days each), including two sub seasons 
of 1.5 months ("migration" ² from mid-March to May and "breeding" - from 
May to mid-June). 

- Data will be analysed by the bat specialist using Kaleidoscope Pro Auto 
Analysis (or similar software) and tabulated after cycle of deployments. 

In addition, a minimum of 5km length of existing Overhead Transmission Line (OHL) that runs 

through the Project area will be sampled, once during each monthly visit (March to June). 

Carcasses of birds potentially killed due to collision with OHTL or through electrocution will be 

recorded along the length of the sampled distance. 

Terrestrial Ecology 

The objectives of terrestrial ecology survey is to conduct site surveys and collect data to:  

x Provide clear identification of project area of influence and assessment of any 
corresponding areas of biodiversity value;  

x Identify the value/status of any wetlands, feeding areas, lake or ponds, community 
forests as per national/international conservation standards.  

Terrestrial ecological surveys will be performed by conducting desk study and direct field 

surveys/observation.  

a) Desk study will be performed by collecting available environmental information, monitoring 

results, regional reports regarding habitants (flora and fauna) of the site area, including 

surrounding area too. Furthermore, there will be collected information regarding protected 

environmental sites of national and international designations. Data collection will be 

performed by contacting regional department of State committee of ecology and 

environmental protection as well as Navoi region khokimiyat (administration).  

b) Direct field surveys for Project site and along OHTL, substation will be conducted as follows:  

x Botanical survey/Habitat survey  

- A specialist will undertake a walkover for 4 days in mid-April and 4 days in 
early-June to broadly categorise the habitat types of the Project site, OHTL 
and planned substation and compile species lists.  

x Mammal survey  

- Conducting ground survey on mammal species (except for bats) in project 
area; 
o Ground survey will be conducted twice: in Spring (3 days on the project 

territory and for 1 day along OHTL and planned substation in mid-April) 
and in Summer (3 days on the project territory and for 1 day along OHTL 
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and planned substation in June). During ground survey the mammal 
species number and species composition will be studied by walking 
survey transect. The length of each walking transect will be 2 km in each 
monitoring point, the precise locations for transect surveys will be 
determined during preparatory work based on the maps and literature 
data.  

- Installing camera traps (8 camera traps (not baited) will be installed for 2.5 
months in April - June) in the most suitable locations and collecting data 
from camera traps to get information about mammal species presence, 
distribution, seasonal dynamic and behaviour;  

- Collecting questionnaire data from local people on mammal species 
presence/absence, status and threats;  

- Analysis of the preliminary field data including species number and 
distribution;  

- Making a mammal species list based on field data, questionnaire data and 
data from literature sources, including endangered and non-endangered 
species.  

x Herpetological survey  

- Field studies will be carried out for 3 days in April on the project territory and 
for 1 day along OHTL and planned substation according to generally 
accepted zoological methods for identifying species composition.  

x Entomological survey  

- Entomological survey will include the fieldwork and laboratory work. The 
field work will be conducted for 3 days on the project site and for 1 day 
along OHTL and planned substation in April.  

CONSTRUCTION PHASE IMPACTS ASSESSMENT 

A qualitative impact assessment will be made in regard to construction phase impacts on 

habitats and terrestrial species based on the outcomes of the baseline surveys and the 

expected construction works for both the site and OHTL. 

OPERATIONAL PHASE IMPACTS ASSESSMENT 

A qualitative impact assessment will be made in regard to operational phase impacts on 

habitats and terrestrial species based on the outcomes of the baseline surveys. Such impacts 

are not expected to be of high significance for operations. 

 

Bird and Bat - Collision Risk Modelling 

As summarised above, collision risk modelling for avifauna has been undertaken based on the 

survey data collected for the Project. Analysis of the outcomes is on-going and will also relate 

to the final alignment of the OHTL, including outcomes from the OHTL surveys. 
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5.2 Noise & Vibration  

5.2.1 Applicable Requirements & Standards 

NATIONAL REGULATIONS  

x SanPin No. 0267-09 relating to rules on acceptable levels for habitable areas in 
Uzbekistan. 

x SanPinNo. 0120-01 relating to noise levels from industrial equipment. 

x SanPiN No. 0339-16. ´6DQLWDU\�UXOHV�DQG�QRUPV�RI�SODQQLQJ�DQG�GHYHORSPHQW�RI�
settlements of Uzbekistan. 

x SanPiN No. 0325-16 relating to sanitary standards for permissible noise levels in the 
workplace. 

LENDER REQUIREMENTS 

EBRD 

x Directive 2002/49/EC relating to the assessment and management of environmental 
noise (the Environmental Noise Directive ² END) 

- The Directive does not set limits or target values, nor does 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. 

(3),·V 

x The World Bank Group General EHS Guidelines (2007) ² Table 1.7.1. 

5.2.2 Initial Observations and Baseline Conditions 

NOISE 

The proposed Project area is located in a remote region of Uzbekistan and is away from major 

population clusters. There are a limited number of anthropogenic noise sources locally. 

Key noise does occur intermittently during periods of transit for locomotives and their trains 

along the railway line that crosses the Project area. Due to the remote nature of the Project 

area, there are a handful of land users and very few vehicles that are active in the area, which 

has some visible vehicle tracks, but does not include paved roads. Small-scale seasonal 

farming practices (primarily the herding of animals during spring and summer) are present in 

some parts of the site, but are very limited in scale and isolated. Both the vehicle use and 

farming practices are not expected to result in existing noise influences. 
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Based on observations made during initial site visits, there is minimal noise throughout the 

Project area, although this can vary in areas in proximity of the railway at times of transit. Where 

there is no rail transit, observed noise is consistent with open-field noise levels. 

VIBRATION 

Although it has not been noticed, it is expected that a limited amount of vibration may be 

discernible in areas immediately adjacent to the railway line at times of rail transit. Other 

vibratory influences are not expected in the Project area. 

5.2.3 Potential Impacts 

Table 5-3 Potential Noise & Vibration Impacts 

ACTIVITY ENVIRONMENTAL ASPECT IMPACTS AND ZONE OF INFLUENCE POTENTIAL RECEPTORS 

Construction Phase 

Construction 
activities on-site 
and at OHTL 
construction  
(including 
temporary plant 
and use of mobile 
equipment) 

Noise propagation 

Increased noise influence at 
receptors expected up to 
500m or to a maximum of 
2km in very calm and quiet 
ambient conditions. Human and 

ecological 
receptors in zone 
of influence, 
including 
residences 

Vibration 
Impacts within the site 
footprint and immediately 
adjacent to the site. 

Movement of 
vehicles to the site 
(i.e. along access 
roads) 

Noise propagation 

Impacts along road 
corridors used by 
construction vehicles to the 
site. Particularly due to HGV 
movements 

Operational Phase 

Wind turbine 
operations 

(continuous, but 
varied depending 
on wind intensity) 

Noise propagation 

Increased noise influence at 
receptors primarily 
expected up to 500m from 
turbines or to a maximum 
expected range of 2km. 

Human and 
ecological 
receptors in zone 
of influence, 
including 
residences 

Crackling/corona 
from OHTL and 
electrical facilities 

Noise propagation 

Increased noise influence at 
receptors primarily 
expected up to 200m from 
OHTL. 

Movement of 
vehicles for 
maintenance 
purposes 

Noise propagation 

Impacts along road 
corridors used by 
operational vehicles to the 
site. Few operational 
vehicles are expected, so 
impacts are likely to be 
minimal. 
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5.2.4 Proposed ToR for the ESIA 

BASELINE STUDIES 

Two separate noise monitoring surveys are proposed below. Noise monitoring related to 

construction noise impacts assessment will be undertaken in all cases, however, more detailed 

noise monitoring for noise modelling purposes will only be undertaken where preliminary 

modelling has identified the need for a detailed noise model at sensitive receptors. 

In the context of the Project, potentially sensitive receptors may only possibly relate to the 

seasonal used structures that are understood to be 4 in total within the defined project site 

boundary. It is likely that these will be within 2,000 m of final location when the turbines. It is 

known that during specific times of the year (typically spring and summer) animal herders are 

present and occasionally stay in the structures; and therefore may be subject to noise related 

impacts. 

Noise monitoring related to construction noise impacts assessment: 

Noise monitoring will be measured by sound level meter Class 1 (Type 1), which will correspond 

to IEC 61672, as per requirements of ToR. Due to the lack of receptors locally and the limited 

noise sources, monitoring is expected to be undertaken at four location will be undertaken 

with the following parameters: 

x Each location will be monitored for 24 hours continuously; 

x The meter will be placed on a tripod so that the microphone is 1.2m to 1.6m above 
the local ground level (and no closer than 3m to any reflecting surface (e.g. wall) 
when measuring near a house, for example); 

x Measurements will not be undertaken during periods of rain; 

x There will be taken photo of the noise meter at each monitoring location and also at 
the nearest receptors (e.g. if near a house) at each location; 

x The actual wind parameters will be conditions for each location at the time of 
monitoring will be noted in the report by providing wind speed and direction. 

Raw data and graphical representations of the data will be included to the ESIA. Notes on 

noise influence (such as noise from any vehicle, human activity or from local infrastructure) will 

be reflected. 

Noise monitoring for operational modelling assessment of noise impacts assessment: 

Note: If the preliminary noise model suggests that turbine noise at any sensitive receptor is likely 

to be above an LA90 of 35 decibels (dB) (A) at a wind speed of 10 meters/second (m/s) at 10 

m height during day and night time, then more detailed modelling be carried out, which 

would include a background ambient noise measurement survey outlined below. 
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Noise Measurements will be undertaken as a minimum at the nearest sensitive receptor to the 

wind turbines. This will follow the general monitoring process outlined above for the baseline 

monitoring (for construction phase impacts), but will also intend to capture noise 

measurements for 10-miunte periods during varying speeds of wind up to 12m/s. Such 

measurements will be undertaken for 10-minutes in duration for each integer wind speed that 

is captured. 

CONSTRUCTION PHASE IMPACTS ASSESSMENT 

Noise impacts during the construction phase will be assessed by using calculations established 

in BS 5228-�������¶&RGH�RI�SUDFWLFH�IRU�QRLVH�DQG�YLEUDWLRQ�FRQWURO�RQ�FRQVWUXFWLRQ�DQG�RSHQ�

sites ² 1RLVH·��7KLV�ZLOO�be undertaken for construction works at a wind turbine pad & turbine 

erection location and an OHTL gantry footing & gantry erection location. The predicted noise 

levels will be based on the expected construction equipment and will incorporate reductions 

in noise due to distance propagation. 

Due to the number of turbines and OHTL gantry footings with near identical required 

construction works, this will be undertaken for one location each and will generate expected 

noise levels at set distances from these works. It will then be possible to evaluate potential noise 

impacts at receptors, where these are located within the zone of influence from the works. 

Potential impacts will be based upon the degree of change in decibels at receptor locations 

and will also be compared against applicable noise standards. 

Due to the remoteness of the Project site and works, vibration impacts are generally not 

expected and will not be assessed in the ESIA. 

OPERATIONAL PHASE IMPACTS ASSESSMENT 

Preliminary Noise Modelling Study 

Preliminary noise modelling will be undertaken on a calculation basis and will consider 

distance attenuation from individual turbine sources to provide resulting noise levels at 

identified sensitive receptors.  The preliminary modelling intends to determine any sensitive 

UHFHSWRUV�WKDW�PD\�EH�H[SRVHG�WR�SURFHVV�QRLVH�FRQWULEXWLRQV�RI����dB(A). 

Detailed Noise Modelling Study 

If the preliminary noise model predicts that turbine noise impacts at any sensitive receptor is 

likely to be above an LA90 of 35 decibels (dB) (A) (at a wind speed of 10 meters/second (m/s) 

at 10 m height during day and night time), then more detailed modelling would be 

conducted. 
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If detailed noise modelling is required, this will be undertaken using predictive modelling 

software such as DECIBEL, IMMI or CADNA(A), which are 3D models incorporating terrain and 

would model the cumulative impacts of all project turbines. The software will also consider 

parameters which interferes with sound propagation, i.e. noise shielding, acoustic reflection, 

ground acoustic attenuation, meteorology, wind direction, wind speed, acoustic diffraction 

and others. Input data for the model would include noise guarantee levels as provided by the 

turbine manufacturer. 

Modelling plots would be prepared and calculations of predicted noise at sensitive receptor 

locations will be made incorporating measured baseline conditions. 

Other Noise Sources 

Electrical Crackling/Corona Noise 

Where receptors are identified in proximity to OHTL lines and/or substations, a calculation of 

the expected noise level at the receptor will be made, accompanied with a qualitative 

description of the impacts. 

Vehicle Noise 

Noises emanating from maintenance vehicles will be assessed qualitatively, as these are 

expected to be few in number and potentially not discernible from existing traffic flows. 
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5.3 Landscape and Visual Impacts 

5.3.1 Applicable Requirements & Standards 

NATIONAL REGULATIONS  

There are no known regulations or standards in Uzbekistan that provide requirements for 

landscape character, visual impacts and shadow flicker from wind turbines. 

LENDER REQUIREMENTS 

EPFIs  

x IFC EHS Guidelines for Wind Energy (2015) 

Landscape & Visual Impacts 

The above EHS Guidelines for Wind Energy outline that ¶SUHSDULQJ�]RQHV�RI�YLVXDO� LQIOXHQFH�

maps and preparing wire-frame images and photomontages from key viewpoints is 

UHFRPPHQGHG�WR�LQIRUP�ERWK�WKH�DVVHVVPHQW�DQG�WKH�FRQVXOWDWLRQ�SURFHVVHV�· 

¶&RQVLGHUDWion should also be given to the proximity of turbines to settlements, residential 

areas, and other visual receptors to minimize visual impacts and impacts on residential 

amenity, where possible. All relevant viewing angles should be considered when considering 

WXUELQH�ORFDWLRQV��LQFOXGLQJ�YLHZSRLQWV�IURP�QHDUE\�VHWWOHPHQWV�· 

Shadow Flicker 

The above EHS Guidelines for Wind Energy, outline requirements for the modelling of shadow 

flicker to determine the duration and timing of shadow flicker occurrence under real weather 

conditions at specific receptors located within the zone of potential shadow flicker impact. 

The guidelines require the model to predict flicker based on an astronomical worst-case 

scenario, which is defined as follows: 

x There is continual sunshine and permanently cloudless skies from sunrise to sunset.  

x There is sufficient wind for continually rotating turbine blades.  

x Rotor is perpendicular to the incident direction of the sunlight.  

x Sun angles less than 3 degrees above the horizon level are disregarded (due to 
likelihood for vegetation and building screening).  

x Distances between the rotor plane and the tower axis are negligible.  

x Light refraction in the atmosphere is not considered.  

The IFC criteria for acceptability of flicker is: 
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x Not more than a combined 30 hours of flicker per year, and no more than 30 minutes 
of flicker on the worst-case day of the year.  

5.3.2 Initial Observations and Baseline Conditions 

Based on initial site observations and review of satellite imagery, the general characteristics of 

the Project site is predominantly undeveloped open landscape with low lying shrub vegetation 

spread across the site. 

Views are extensive where unblocked by topography. Significant anthropogenic features are 

all linear and include the existing OHTL running through the north central area the plot, the 

railway line that splits the plot in a south-east to north-west direction, and a gas pipeline that 

runs through the southern section of the plot. The OHTL presents an existing vertical intrusion 

into the landscape. The railway is also slightly raised above the ground level. 

There are no wind turbines in the existing Project area and as such, receptors are not subject 

to flicker impacts. 

There are approximately 4 seasonally used structures for herders that are understood to be 

used during the spring and summer seasons. At these times it is possible that the structures are 

used as temporary residences. 

5.3.3 Potential Impacts 

Table 5-4 Potential Landscape and Visual Impacts 

ACTIVITY ENVIRONMENTAL ASPECT IMPACTS AND ZONE OF INFLUENCE POTENTIAL RECEPTORS 

Construction Phase 

General 
Construction 
Activities 

Changes in 
Landscape Character 

Area of project 
development and 
immediate surroundings 
that provide a buffer to this 
landscape area. 

The wider 
landscape 
character as 
experienced by 
humans 

Visual impacts to 
receptors 

Receptors with direct, or 
partial views of the 
construction works. 
Potentially extensive under 
good visibility conditions 
and dependent on 
topography. 

Human receptors 
in the zone of 
influence 

Operational Phase 

Turbine Operation 

Changes in 
Landscape Character 

Area of project 
development and 
immediate surroundings 
that provide a buffer to this 
landscape area. 

The wider 
landscape 
character as 
experienced by 
humans 

Visual impacts to 
receptors 

Receptors with direct, or 
partial views of the turbines 
and OHTL. Potentially 

Human receptors 
in the zone of 
influence 
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extensive under good 
visibility conditions and 
dependent on topography 
(due to height of the WTGs 
& OHTL, and due to the 
length of the OHTL). 

Turbine operation 
during specific 
daytime periods 
(i.e. low sun) under 
certain 
meteorological 
conditions 

Shadow flicker 

Queensland Wind Farm 
Planning Guidelines 
(Australia), provide 
screening guidelines for 
modelling assessment, 
which only consider 
sensitive receptors within a 
distance equivalent to 265 
maximum blade chords (the 
thickest part of the blade). 

Human receptors 
in the zone of 
influence 

5.3.4 Proposed ToR for the ESIA 

Studies for flicker modelling can only be confirmed once the layout of the turbines is confirmed. 

However, based on preliminary turbine layouts provided by ACWA Power and the known 

location of herder structures, it is expected that these receptors will fall within the screening 

criteria outlined in the table above. Hence, modelling of shadow flicker is expected. 

BASELINE STUDIES 

Landscape Character and Visual Impacts 

A landscape character and visual impacts survey will be undertaken to characterize the 

landscape, topography, and visual character and sensitivity of receptors on or surrounding 

the project site. The methodology will be based on the UK guidance for Landscape and Visual 

Impact Assessments and would include context at the Project site, the wider area and along 

the OHTL (once alignment is confirmed). 

The objective of the survey will be to establish the existing landscape character of the project 

area and the likely visual impacts imposed upon sensitive receptors that overlook the 

proposed project area, and areas of construction works. A description of the landscape 

character will be derived from on-site observations and satellite imagery. 

Shadow Flicker 

The baseline survey will be specific to those receptors screened as being required for shadow 

flicker modelling. The baseline would inventorise local receptors in the potential area of 

impacts for flicker and characterize their type (i.e. commercial vs. residential etc.) and the 

alignment of any windows, for input to the model. 

CONSTRUCTION & OPERATIONAL PHASE IMPACTS 

Landscape and Visual Impacts 
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The ESIA will apply a measure of value/sensitivity to identified receptors and determine the 

likely associated magnitude of impacts in order to quantify significance of effects and also 

identify opportunities for mitigation to reduce the magnitude of any identified impacts. 

This will include consideration of the viewpoints from applicable receptors and both potential 

daytime and night time impacts outlined above. 

OPERATIONAL PHASE IMPACTS 

Shadow Flicker 

Assuming sensitive receptors are identified within the above screening area, the effects of 

shadow flicker will be assessed by predictive modelling software such as SHADOW (as part of 

Wind Pro software). The model will calculate how often and in which intervals a specific 

receptor will be affected by shadows generated by one or more wind turbines. These 

calculations are worst case scenarios (i.e. based on astronomical maximum shadow - 

calculations which are solely based on the positions of the sun relative to the wind turbine). 

Shadow-flicker effects on receptors to be expressed in terms of predicted frequency (hours 

per year). Shadow isolines RQ�D�¶VKDGRZ�PDS·�(i.e., contours indicating total number of hours 

of shadowing per average year) will be calculated based on the data and assumptions 

outlined above. 

Based on the outcomes of the study, the results may be required to feedback into the project 

design in order to reduce potential impacts and to highlight any necessary 

mitigation/management measures. 
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5.4 Air Quality 

5.4.1 Applicable Requirements & Standards 

NATIONAL REGULATIONS  

Ambient Air Quality 

x 7KH� /DZ� RI� WKH� 5HSXEOLF� RI� 8]EHNLVWDQ� ´2Q� $WPRVSKHULF� $LU� 3URWHFWLRQµ� �������
amended on 10.10.2006) 

x 6DQ3L1�Ɋ�����-���´+\JLHQLF�UHJXODWLRQV��/LVW�RI�PD[LPXP�SHUPLVVLEOH�FRQFHQWUDWLRQV�
(MPC) of contaminants in the atmospheric air of inhabitant areas in the territory of the 
5HSXEOLF�RI�8]EHNLVWDQµ 

x SanPiN Ruz No.0179-04 ² ¶+\JLHQLF� QRUPV�� /LVW� 0D[LPXP� $OORZDEOH� &RQFHQWUDWLRQV�
(MACs) of pollutants in ambient air of communities in the Republic of Uzbekistan 

LENDER REQUIREMENTS 

Ambient Air Quality 

EBRD 

x Directive 2008/50/EC of the European Parliament and of the Council on ambient air 
quality and cleaner air for Europe. 

Note: Not being a member State of the EU, it is noted that the Uzbekistan government does 

not manage ambient air quality in line with these standards, and as such the applicability of 

these standards in this ESIA assessment will only be for good practice benchmarking purposes, 

and not compliance assessment. 

(3),·V 

x WHO Ambient Air Quality Guidelines (as referenced by the World Bank Group 
General EHS Guidelines, 2007) 

5.4.2 Initial Observations and Baseline Conditions 

The proposed Project area is located in a remote region of Uzbekistan away from major 

population clusters. There are a limited number of local pollution sources or other factors that 

could influence ambient air quality. The nearest populations clusters of significance are in the 

agricultural areas approximately 40km to the south of the Project area. Regional air quality 

influences in the Project area due to these distant communities are also not expected. 

Besides a railway line that crosses the Project area, there are few (if any) point sources of any 

emissions. Occasional locomotive emissions are expected to be the principal emissions source 

from within the boundary of the Project, but this would only occur at times of railway use. 
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Due to the isolated nature of the Project area, there are a handful of land users and very few 

vehicles that are active in the area, which has some visible vehicle tracks, but does not include 

paved roads. Small-scale farming practices (primarily the rearing of animals) are present in 

some parts of the site, but are very limited in scale and isolated. Both the vehicle use and 

farming practices are not expected to result in discernible impacts to ambient air quality. 

A facility that includes visible tanks (understood to be an oil storage) are located 

approximately 1.5km south-east of the south-east corner of the Project boundary. 

Overall, the existing potential emission sources (i.e. mobile vehicular emissions and limited 

diffuse sources) are not expected to result in discernible impacts to ambient air quality in the 

area. The air shed in the Project area is expected to be non-degraded. 

5.4.3 Potential Impacts 

Table 5-5 Potential Air Quality Impacts 

ACTIVITY 
ENVIRONMENTAL 

ASPECT 

IMPACTS AND ZONE OF 

INFLUENCE 
POTENTIAL RECEPTORS 

Construction Phase 

Ground 
preparation and 
earthworks (for 
both turbine pads 
and OHTL gantries) 

Dust/Particulate 
generation 

Increased suspended 
particles in air and dust 
deposition (350m from 
source ² UK IAQM) 

Human and ecological 
receptors in zone of 
influence. May only 
impact existing 
receptors, where these 
are in close proximity to 
construction works. 

Vehicle 
movements on 
unpaved tracks 

Use of vehicles, 
mobile equipment 
and fuel driven 
plant 

Emission of gases 
(e.g. NOx, SO2, 
CO2, BTEX, other 
VOCs etc.) 

Increased 
concentration of 
gaseous pollutants 
(distinguishable from 
background within a of 
200m from source - 
DMRB) 

Emissions of 
Greenhouse Gases 
(GHGs) 

Contribution to global 
warming on a global 
scale 

Use of temporary 
sanitation facilities 
and wastewater 
containment 

Odour from sanitary 
wastewater (only if 
poorly managed) 

Only expected a 
maximum of 100m from 
source for distributed 
and various temporary 
toilets/septic tanks. 

Storage of fuels, 
chemicals and 
other volatile 
substances 

VOC emissions and 
odour (only if poorly 
managed) 

Only expected a 
maximum of 100m from 
source for small quantity 
and distributed storage 
during construction. 

Operational Phase 
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ACTIVITY 
ENVIRONMENTAL 

ASPECT 

IMPACTS AND ZONE OF 

INFLUENCE 
POTENTIAL RECEPTORS 

Use of vehicles, 
mobile equipment 
and fuel driven 
plant for 
maintenance 
purposes 

Emission of gases 
(e.g. NOx, SO2, 
CO2, BTEX, other 
VOCs etc.) 

Increased 
concentration of 
gaseous pollutants 
(distinguishable from 
background within a of 
200m from source - 
DMRB) 

Human and ecological 
receptors in zone of 
influence, including 
residences 

Emissions of 
Greenhouse Gases 
(GHGs) 

Contribution to global 
warming on a global 
scale 

Non-specific 

5.4.4 Proposed ToR for the ESIA 

BASELINE STUDIES 

Baseline studies for ambient air quality are not proposed on the basis that quantitative 

assessment will not be required, to assess the limited expected potential impacts upon 

receptors and ambient air quality during both construction and operations phases of the 

Project (for both the turbines and associated facilities). 

CONSTRUCTION PHASE IMPACTS ASSESSMENT 

Qualitative assessment will be made concerning the potential impacts of construction dust, 

pollutant emissions and odour; relative to identified receptors that may (or may not) be in the 

zone of influence from working areas, for wind turbine and OHTL construction and related 

emissions that may affect receptors from access roads. Where potentially significant impacts 

are determined, applicable mitigation measures will be proposed in the ESIA for further 

incorporation to the (3&� &RQWUDFWRU·V�CESMP. Such measures are expected to align with 

typical construction good practices for emissions management. 

Where information is available, an estimate regarding the consumption of fuel during the 

construction phase will be used to predict greenhouse gas emissions for the construction 

phase. 

OPERATIONAL PHASE IMPACTS ASSESSMENT 

No specific assessment of air quality impacts are proposed, as impacts from maintenance 

activities are not expected to be discernible at any receptors. 
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5.5 Soil, Geology and Groundwater Quality 

5.5.1 Applicable Requirements & Standards 

NATIONAL REGULATIONS  

The following regulations are applicable to the storage of both hazardous materials and waste 

on the site, which may have an influence soil and groundwater quality: 

x 6DQ3L1�Ɋ�����-���´6DQLWDU\�UHTXLUHPHQWV�WR�WKH�VWRUDJH�DQG�QHXWUDOL]Dtion of solid 
GRPHVWLF�ZDVWH�RQ�VSHFLDO�JURXQGV�LQ�8]EHNLVWDQµ 

x SanPiN No 0127-02 ² ´6DQLWDU\�UXOHV�IRU�LQYHQWRU\�PDNLQJ��FODVVLILFDWLRQ��VWRULQJ�DQG�
UHQGHULQJ�KDUPOHVV�RI�LQGXVWULDO�ZDVWHVµ 

x SanPiN of the Republic of Uzbekistan dated 29/7/2002 No 0128-02 ² ´+\JLHQLF�
classifier of toxic industrial wastes in the Republic of Uzbekistan 

x SanPiN of the Republic of Uzbekistan dated 16/11/2011 No 0300-���´6DQLWDU\�5XOHV�
and Standards for managing collection, inventory, classification, treatment, storage 
and disposal of industrial waste in the context of Uzbekistan 

Further research will be undertaken into the applicability of any domestic soil and groundwater 

quality standards. 

LENDER REQUIREMENTS 

EBRD 

Performance Requirement 3 on Resource Efficiency and Pollution Prevention and Control 

establishes general requirements for pollution prevention as follows: 

x The assessment process must identify technically and financially feasible pollution 
prevention and control techniques that are best suited to avoid or minimise adverse 
impacts on human health and the environment. Such techniques will be 
DSSURSULDWH�WR�WKH�QDWXUH�DQG�VFDOH�RI�WKH�SURMHFW·V�adverse impacts and issues; 
and 

x The Project must meet the relevant EU substantive environmental standards, where 
these can be applied at the project level. Where no EU substantive environmental 
standards at project level exist, the Project will identify, in agreement with the EBRD, 
other appropriate environmental standards in accordance with GIP. 

As there may be no defined soil and groundwater standards for Uzbekistan, it is proposed to 

benchmark existing soil and groundwater against the Dutch standards. 

ADB 

ADB Safeguard Requirements for Environment includes specific requirements to prevent 

pollution and to minimise or control the intensity or loads of pollutant emissions and discharge. 
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This includes effective management of hazardous materials and wastes, which can all have 

an influence on soil and/or groundwater quality. 

(3),·V 

IFC Performance Standard 3 RQ� ¶Resource Efficiency and Pollution Prevention·� UHTXLUHV� WKH�

client and/or the Project to:  

x Avoid or minimize adverse impacts on human health and the environment by 
avoiding or minimizing pollution from project activities; and  

x Prevent the release of pollutants to water and land due to routine, non-routine, and 
accidental circumstances, or when not feasible, minimize and/or control the intensity 
and mass flow of their release. 

5.5.2 Initial Observation and Baseline Conditions 

In general (and besides some existing infrastructure corridors), the proposed site for 

development is undeveloped with varying elevation. 

Initially, there are no obvious areas of current or past human activity to the land that may have 

resulted in contamination. The presence of infrastructure (including the railway line) provides 

the potential for the presence of vehicle residues (e.g. oils & greases, hydrocarbons) on the 

surface soils/topsoil causing soil contamination. Other legacy pollutants may be located in the 

soils from the construction and/or operations of such infrastructure. Isolated impacts may 

occur at the seasonally used structures on-site for herders. 

At the time of writing, no baseline soil (or groundwater) investigation have been undertaken 

as such, the characteristics of the soil & groundwater within the Project site in unknown at this 

stage. 

5.5.3 Potential Impacts 

Table 5-6 Potential Soil, Geology and Groundwater Impacts 

ACTIVITY ENVIRONMENTAL ASPECT IMPACTS AND ZONE OF INFLUENCE POTENTIAL RECEPTORS 

Construction Phase 

Existing site soil 
condition 

Legacy spills & leaks 
from past 
infrastructure 
construction and 
maintenance (e.g. oils 
& greases, 
hydrocarbons and 
heavy metals) 

Areas for construction. 
Cross-contamination during 
site clearance or removal of 
any site soils. 

Other soils from 
cross 
contamination.  

Movement of 
vehicles, removal 
of vegetation 

Soil erosion 
Areas in direct footprint of 
works or project related 
vehicle movements 

Site soils. Impacts 
may occur to 
nearby 
waterbodies in the 
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ACTIVITY ENVIRONMENTAL ASPECT IMPACTS AND ZONE OF INFLUENCE POTENTIAL RECEPTORS 

event that there 
are flow pathways 
for sediment 
transfer. 

Storage, handling 
and use of 
hazardous 
materials, 
chemicals, fuels 
and inadequate 
waste 
management 

Potential spills & leaks 
associated with 
construction 

Direct impacts to soil (and 
potentially groundwater) 
with potential for runoff to 
flow paths 

Site soils and 
potentially 
groundwater (if 
shallow). Impacts 
may occur to 
nearby 
waterbodies in the 
event that there 
are flow pathways 
connecting to the 
source of 
pollution. 

Operational Phase 

Storage, handling 
and use of 
hazardous 
materials, 
chemicals, fuels, 
and inadequate 
waste 
management 

Potential spills & leaks 
associated with 
operations 

Direct impacts to soil (and 
potentially groundwater)  
with potential for runoff to 
flow paths. 

Site soils and 
potentially 
groundwater (if 
shallow). Impacts 
may occur to 
nearby 
waterbodies in the 
event that there 
are flow pathways 
connecting to the 
source of 
pollution. 

5.5.4 Proposed ToR for the ESIA 

BASELINE STUDIES 

Geology 

Reference will be provided in the ESIA to available secondary data sources to identify the 

geological condition of the Project area. Where this has an impact upon the effects of 

potential pollution, pollution pathways or erosion, this will also be discussed in the relevant 

assessment sections of the ESIA. 

Soil 

Project Site  

It is expected that an amount of information concerning the physical elements of the soil will 

be available from the geotechnical study that will be made available prior to conducting the 

ESIA. Relevant items will be referenced where available. The ESIA will include an Initial 

conceptual model to identify the risk of source-pathway-receptor linkage based on a Phase 

1 land contamination walkover. 
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As a precautionary approach to assess existing soil quality, topsoil samples will be collected at 

six (6) representative locations within the Project footprint. These samples will be taken from 

top 10cm of topsoil (after scraping off the upper most layer) and will be analysed for a suite of 

physical parameters, indicators, heavy metals such as Chloride, Nitrate, Sodium, Potassium, 

Arsenic, Cadmium, Chromium, Copper, Lead, Manganese, Mercury, Nickel, Iron, Zinc, etc. 

OHTL 

Visual inspection along the confirmed OHTL will be undertaken to determine the level of 

contamination along the alignment. The observations on any of the following will be recorded: 

x Surface disturbance, subsidence and discoloration; 

x Chemical pollution, if applicable; 

x Topography and surface condition ² open ground, hardstanding and 
other geotechnical or surface features; 

x Polluted areas, etc. 

Groundwater 

It is expected that certain details, including depth of groundwater will be referenced in the 

ESIA from the site geotechnical survey. 

Impacts that could be attributable to the construction phase are common for any 

construction project and considered to be manageable through the implementation of a 

robust CESMP.  As such, appropriate controls relating to construction processes will be included 

to the mitigation and management section of the ESIA. The same will be applied in the ESIA 

for operations. 
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5.6 Solid Waste and Wastewater Management 

Please note: this section considers the management of solid waste and wastewater and not 

its impacts to environmental receptors (besides surface water quality). Considerations of such 

impacts are made in the respective sections for Water Environment and Soil, Geology and 

Groundwater. 

5.6.1 Applicable Requirements & Standards 

NATIONAL REGULATIONS 

x 7KH�/DZ�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�´2Q�:DVWHVµ������� 

x 6DQ3L1�Ɋ�0157-���´6DQLWDU\�UHTXLUHPHQWV�WR�WKH�VWRUDJH�DQG�QHXWUDOL]DWLRQ�RI�VROLG�
GRPHVWLF�ZDVWH�RQ�VSHFLDO�JURXQGV�LQ�8]EHNLVWDQµ 

x SanPiN No 0127-02 ² ´6DQLWDU\�UXOHV�IRU�LQYHQWRU\�PDNLQJ��FODVVLILFDWLRQ��VWRULQJ�DQG�
UHQGHULQJ�KDUPOHVV�RI�LQGXVWULDO�ZDVWHVµ 

x SanPiN of the Republic of Uzbekistan dated 29/7/2002 No 0128-02 ² ´+\JLHQLF�
classifier of toxic industrial wastes in the Republic of Uzbekistan 

x SanPiN of the Republic of Uzbekistan dated 16/11/2011 No 0300-���´6DQLWDU\�5XOHV�
and Standards for managing collection, inventory, classification, treatment, storage 
and disposal of industrial waste in the context of Uzbekistan 

x 5HJXODWLRQ�´2Q�WKH�3URFHGXUH�IRU�WKH�'LVSRVDO��&ROOHFWLRQ��3D\�6HWWOHPHQW��6WRUDJH�
DQG�5HPRYDO�RI�:DVWH�,QGXVWULDO�2LOVµ�DQQH[HG�WR�WKH�'HFUHH�RI�the Cabinet of 
Ministers dated 04/09/2012  No.258 

LENDER REQUIREMENTS 

Solid Waste 

EBRD 

EBRD PR3 on Resource Efficiency and Pollution Prevention and Control establishes general 

requirements with regards to waste management as follows: 

x The Project must strive to avoid the generation of hazardous and non-hazardous 
waste materials and reduce their harmfulness as far as practicable. Where waste 
generation cannot be avoided, the waste must be reused, recycled or recovered, 
or used it as a source of energy. Where waste cannot be recovered or reused, the 
waste must be treated and disposed of it in an environmentally sound manner; 

x The Project must identify technically and financially feasible alternatives for the 
environmentally sound disposal of any hazardous waste considering the limitations 
applicable to trans boundary movement; and   

x When waste disposal is transferred offsite and/or conducted by third parties, chain 
of custody documentation to the final destination must be obtained and only 
contractors that are reputable and legitimate enterprises licensed by the relevant 
regulatory agencies must be commissioned. The Project must ascertain whether 
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licensed disposal sites are being operated to acceptable standards. Where this is 
not the case, alternative disposal options must be considered, including the 
possibility of the Project developing its own recovery and disposal facilities at the 
project site. 

ADB 

The Environmental Safeguard requires the borrower/client to avoid, or where avoidance is not 

possible, to minimise or control the generation of hazardous and non-hazardous wastes and 

the release of hazardous materials resulting from project activities. Where waste cannot be 

recovered or reused, it will be treated, destroyed, and disposed of in an environmentally sound 

manner. 

Where the waste disposal is conducted by third parties, the borrower/client is required to use 

reputable and legitimate enterprises licensed by the relevant regulatory agencies.  

EPFIs 

6HFWLRQ� ���� RI� ´WKH� ,)&� *HQHUDO� (+6� *XLGHOLQHVµ� LV� entitled Waste Management and is 

applicable to all projects that generate, store or handle any quantity of waste; whilst Section 

1.5 of the IFC EHS Guidelines covers Hazardous Materials Management. The waste 

management guidelines state that facilities that generate and store wastes should practice 

the following: 

x Establish waste management priorities at the outset of activities; 

x Identify EHS risks and impacts and consider waste generation and its consequences; 

x Establish a waste management hierarchy that considers prevention, reduction, 
reuse, recovery, recycling, removal and finally disposal of wastes; 

x Avoid or minimize the generation of waste materials, as far as practicable; 

x Identify where waste generation cannot be avoided but can be minimized or where 
opportunities exist for, recovering and reusing waste; and 

x Where waste cannot be recovered or reused, identify means of treating, destroying, 
and disposing of it in an environmentally sound manner. 

Waste Water 

EBRD 

EBRD PR3 on Resource Efficiency and Pollution Prevention and Control establishes general 

requirements for wastewater management as follows: 

x The Project must seek to minimise water usage in order to minimise wastewater 
generation; and 
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x The Project must identify technically and financially feasible techniques for reusing 
and recycling effluents in accordance with GIP, which should be implemented as 
part of the project design. 

EPFIs 

The World Bank General EHS Guidelines (2007) establish general requirements for direct or 

indirect discharge of wastewater from utility operations or storm water to the environment.  

¶3URMHFWV�ZLWK�WKH�SRWHQWLDO�WR�JHQHUDWH�SURFHVV�ZDVWHZDWHU��VDQLWDU\��GRPHVWLF��VHZDJH��RU�

storm water should incorporate the necessary precautions to avoid, minimize, and control 

adverse LPSDFWV�WR�KXPDQ�KHDOWK��VDIHW\��RU�WKH�HQYLURQPHQW·� 

However, wastewater effluent pollutant limits are only established for sanitary wastewater for 

discharge to the sanitary sewer systems. World Bank General EHS Guidelines (2007) (ref. Table 

1.3.1 of IFC EHS Guidelines), provides indicative values for treated sanitary wastewater effluent. 

5.6.2 Potential Impacts 

Table 5-7 Potential Waste & Wastewater Impacts 

ACTIVITY ENVIRONMENTAL ASPECT IMPACTS AND ZONE OF INFLUENCE POTENTIAL RECEPTORS 

Construction Phase 

Project 
construction 
activities 

Solid waste 
generation 
(hazardous and non-
hazardous) 

Suitable contractors and 
facilities for the handling and 
treatment of such waste and 
wastewater streams 

Waste facilities 
and 
Environmental 
receptors Construction 

Wastewater 

Operational Phase 

Plant operations 

Small amounts of solid 
waste generation 
(hazardous and non-
hazardous) from the 
operation of the 
administration 
facilities and activities 
of the employees 

Suitable contractors and 
facilities for the handling and 
treatment of such wastes 

Waste facilities 
and 
Environmental 
receptors 

Sanitary and domestic 
wastewater 
generated from on-
site administration 
areas 

Stormwater 
Potential runoff into any 
areas containing hazardous 
materials and eroded soil 

Surrounding 
environment and 
water bodies 
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5.6.3 Proposed ToR for the ESIA 

BASELINE STUDIES 

Details of available local waste/wastewater treatment/disposal sites and service providers will 

be outlined. 

Water Quality 

In relation to potential runoff pathways from the site (e.g. for sediment and/or other pollutant 

residue transfer) to Lake Ayakaghytma, which is located as close as 500m from the western 

boundary of the Project site, it is intended to analyse water quality as a precautionary 

approach. This is primarily due to the designation of the lake as an IBA. 

It is proposed that 4 water samples are collected from a mid-water column depth in proximity 

to the shoreline that is closest to the site. These samples will be spaced at different locations 

along the lake. Samples will be taken to an accredited local laboratory in Uzbekistan for 

analysis of Conductivity, DO, TSS, Turbidity, As, Al, Cd, Pb, Cu, Ni, Cr III & VI and Zn. 

CONSTRUCTION AND OPERATIONAL PHASES IMPACTS ASSESSMENT 

The ESIA will inventories the types of waste and wastewater that is expected to be generated 

E\� WKH� 3URMHFW·V� FRQVWUXFWLRQ� DQG� RSHUDWLRQV� UHVSHFWLYHO\�� :KHUH� HVWLPDWHV� RI� ZDVWH� DQG�

wastewater volumes are available these will be provided and broken to specific streams (at 

least to outline non-hazardous and hazardous streams, or other streams requiring special 

handling. 

Based upon the baseline details of available waste and waste water service providers and 

disposal/treatment sites, an assessment can be made as to the needs for the management of 

such waste and wastewater streams. 

The ESIA will include good practice mitigation and management measures for such waste 

streams, which can then be implemented on-site via the CESMP, OESMP and wider ESMS 

management programmes. 
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5.7 Traffic and Transportation 

5.7.1 Applicable Requirements & Standards 

NATIONAL REGULATIONS  

The Ministry of Transportation is responsible for all transport related activities and their 

requirements should be fully complied with in terms of routing of HGVs and site vehicles, 

licensing, road diversions, heavy/wide loads etc. Some of the relevant national requirements 

for the Project include: 

x /DZ�´$ERXW�WUDIILF�VDIHW\µ�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�$XJXVW����������1R�����-I 
(as amended on 29-12-2015): The main objective of this law is to ensure protection 
of life and health of citizens and their protection. 

x Regulations on road safety during transportation of large and heavy loads by road 
transport (Annex No.2 to the Decree of Cabinet of Ministers No. 342 of December 
26, 2011): This law determines the requirements of ensuring and coordinating traffic 
safety during the transportation of large size and heavy loads on public roads on 
the territory of the Uzbekistan. It also details the basic requirements for the 
technical condition equipment and furnishing of vehicles used for the transport of 
large and heavy loads as well as safety. 

x Criteria and Procedure for Determining International Road Transportation of Loads 
(approved by the Decree of Ministry of Transport of the Republic of Uzbekistan and 
State Customs Committee of the Republic of Uzbekistan dated October 31, 2019, 
No. 6). 

x Regulations on transport of loads by road in the Republic of Uzbekistan (Annex to 
Decree of Cabinet of Ministers No. 213 of 01.08.2014) 

LENDER REQUIREMENTS 

EBRD 

The EBRD PR 4 on Health and Safety establishes management requirements with regards to 

traffic and road safety risks to workers and potentially affected communities. Relevant EU road 

and traffic safety management standards must therefore be taken into consideration. 

´)RU�3URMHFWV�WKDW�RSHUDWH�PRYLQJ�HTXLSPHQW�RQ�SXEOLF�URDGV�DQG�RWKHU�IRUPV�RI�LQIUDVWUXFWXUH��

the client will seek to prevent the occurrence of incidents and injuries to members of the public 

associated with operation of such equipment�µ 

EPFIs 

The assessment will be undertaken with due consideration of the recommendations set out 

within the IFC/World Bank General EHS Guidelines (2007) Section 3.4 Traffic Safety, within 

Section 3: Community Health and Safety. 
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Separate considerations regarding Community Health and Safety are also provided in the IFC 

(+6� *XLGHOLQH� IRU� :LQG� (QHUJ\� �������� 7KLV� LQFOXGHV� UHOHYDQW� LWHPV� IRU� ¶$EQRUPDO� /RDG�
7UDQVSRUWDWLRQ·� 

5.7.2 Initial Observations and Baseline Conditions 

Due to the isolated nature of the Project area, there are very few vehicles that are active in 

the area, which has some visible vehicle tracks, but does not include paved roads. There is 

also a railway line that splits the plot in a south-east to north-west direction. 

 The closest highway to the Project site is the A379 which is located approximately 9km to the 

south-east of the site and connects Navoi to Zarafshan. It is noted that a dirt road connects 

the site to A379. There is also an A380 highway which is located approximately 78km south-

west of the site that connects Bukhara to Nukus. This road also connects Uzbekistan to 

Turkmenistan. 

5.7.3 Traffic and Logistics for Transportation of WTGs 

A transportation routing survey for the WTGs and equipment is currently being undertaken. The 

outcome of this survey will be included in the ESIA. 

5.7.4 Potential Impacts 

Table 5-8 Potential Traffic & Transportation Impacts 

ACTIVITY ASPECT 
IMPACTS AND ZONE OF 

INFLUENCE 

POTENTIAL 

RECEPTORS 

Construction Phase 

Movement of vehicles 
and 
machinery/equipment/
staff 

Transportation of 
equipment i.e., 
oversized wind turbines 
components (blades, 
turbine tower sections, 
trnasformers), cranes 
etc  

Transportation of wide 
and heavy loads may 
present a challenge to 
other road users such as 
temporary lane closures 
or increased traffic. 

Highway and 
local road users 
including local 
communities 

Increased vehicular 
flow (particularly HGVs) 

Increase in number of 
vehicles transporting 
materials and workers 
may potentially 
increase the flow of 
traffic on local roads. 

Increased potential for 
incidents and increased 
road safety risks to 
communities. 

Operational Phase 
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ACTIVITY ASPECT 
IMPACTS AND ZONE OF 

INFLUENCE 

POTENTIAL 

RECEPTORS 

Movement of operation 
phase vehicles  

Increased vehicular 
flow 

Transportation impacts 
are not expected to be 
significant but 
movement of 
maintenance materials, 
waste removal and staff 
may lead to minimal 
addition of vehicle flow 
on local roads.   

Local road users 
and local 
communities 

5.7.5 Proposed ToR for the ESIA 

The ESIA will include the findings of the transportation/routing survey for the Project and the 

potential impacts upon the local transportation network and road users in particular.  

$V� VWDWHG� LQ� WKH� ,)&� (+6� *XLGHOLQHV� IRU� :LQG� (QHUJ\� �������� ¶the logistics, traffic, and 

transportation study should assess impacts on existing offsite roadways, bridges, crossings over 

culverts, overpasses/underpasses, turning radii, and utilities, as well as whether surface 

replacements, upgrades, or resettlements will be required·�� 6XFK� UHTXLUHPHQWV� ZLOO� EH�
discussed with the client and their selected EPC Contractor to determine any specific 

mitigation requirements that will be provided as part of the Traffic Management Plan.  
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5.8 Cultural Heritage 

5.8.1 Applicable Requirements & Standards 

NATIONAL REGULATIONS  

The Ministry of Culture of the Republic of Uzbekistan is responsible for preserving, developing 

and promoting the cultural wealth and the national tourism attractions of the nations, 

nationalities and peoples of Uzbekistan. 

Relevant legislation in Uzbekistan relating to archaeology and cultural heritage include: 

x 7KH�/DZ�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�Ɋ����-,,�GDWHG�$XJXVW������´2Q�WKH�SURWHFWLRQ�
DQG�XVH�RI�WKH�VLWHV�DQG�REMHFWV�RI�FXOWXUDO�KHULWDJH�µ 

x 5HVROXWLRQ�RI�WKH�3UHVLGHQW�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�Ɋ�53-4068 dated December 
19�������´2Q�PHDVXUHV�IRU�LPSURYLQJ�DFWLRQV�IRU�SURWHFWLRQ�RI�PDWHULDO�FXOWXUDO�
KHULWDJH�REMHFWV�µ 

x 5HVROXWLRQ�RI�WKH�&DELQHW�RI�0LQLVWHUV�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�Ɋ�����GDWHG�
2FWREHU��������´2Q�DSSURYDO�RI�WKH�QDWLRQDO�OLVW�RI�UHDO�VWDWH�VLWHV�DQG�REMHFts of 
PDWHULDO�FXOWXUDO�KHULWDJH�µ 

The above laws seek to protect and sites and objects of cultural heritage which are considered 

as part of the national heritage for all the people in Uzbekistan. 

LENDER REQUIREMENTS 

EBRD 

EBRD Performance Requirement 8 recognises the importance of cultural heritage, both 

tangible and intangible for present and future generations. The aim is to protect cultural 

heritage and to guide clients in avoiding or mitigating adverse impacts on cultural heritage in 

the course of their business operations. The clients are expected to be precautionary in their 

approach to the management and sustainable use of cultural heritage. 

ADB 

$'%·V�6DIHJXDUG�3ROLF\�6WDWHPHQW�DQG�UHODWHG�6DIHJXDUGV��LQFOXGH�YDULRXV�UHTXLUHPHQWV�IRU�

cultural resources, both physical (and assumed to include intangible resources) ² of 

importance locally, provincially, nationally and internationally. Where such resources are 

identified the ADB safeguards highlight the importance of consulting with the communities 

who use such facilities, as well as the regulatory agencies entrusted with protecting such 

resources. 
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(3),·V 

In accordance with the Equator Principles, the assessment will refer to applicable IFC 

Performance Standards on Social and Environmental Sustainability, specifically with due 

consideration of Performance Standard 8 ² Cultural Heritage. PS8 aims to protect the adverse 

impacts of project activities and support its preservation and to promote equitable sharing of 

benefits from the use of cultural heritage. Cultural heritage in this standard refers to: 

x Tangible forms of cultural heritage, such as tangible moveable or immovable objects, 
property, sites, structures, or groups of structures, having archaeological (prehistoric), 
paleontological, historical, cultural, artistic, and religious values;  

x Unique natural features or tangible objects that embody cultural values, such as 
sacred groves, rocks, lakes, and waterfalls; and  

x Certain instances of intangible forms of culture that are proposed to be used for 
commercial purposes, such as cultural knowledge, innovations, and practices of 
communities embodying traditional lifestyles. 

5.8.2 Initial Observations and Baseline Conditions 

PROJECT SITE 

Based on the desktop research conducted, there are no recorded cultural or archaeological 

sites in the vicinity of the Project. This includes no recorded UNESCO World Heritage sites and 

other publicly identified archaeological sites within 30km radius of the Project site. 

OHTL 

The alignment of the OHTL is not yet confirmed. Based on the potential OHTL options provided, 

it is not expected to run in proximity to the nearest UNESCO World Heritage site, which is the 

Historic Centre of Bukhara, located approximately 97km south east of the proposed Project 

site. 

5.8.3 Potential Impacts 

Potential impacts described below are consistent for both the Project site and OHTL. 

Table 5-9 Potential Cultural Heritage Impacts 

ACTIVITY ENVIRONMENTAL ASPECT IMPACTS AND ZONE OF INFLUENCE POTENTIAL RECEPTORS 

Construction Phase 

Earthworks Excavations of soil 

Potential damage or 
destruction of any unknown 
buried artefacts in footprint 
of all works 

Unknown buried 
artefacts 

Operational Phase 

Impacts to cultural heritage are not envisaged during the operational phase unless an 
intangible cultural receptor is used in this area or as part of a cultural landscape. 
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5.8.4 Proposed ToR for the ESIA 

BASELINE STUDIES 

Consultation will be conducted with relevant governmental bodies and institutes (i.e. the 

Ministry of Culture of the Republic of Uzbekistan and institute of Archaeological Research 

under the Science Academy of the Republic of Uzbekistan) in order to gain official 

confirmation regarding the absence/presence of archaeological and cultural heritage at the 

site and surrounding areas. 

The socio-economic surveys will also help establish if the land has any specific physical cultural 

resources or other intangible cultural value. 

CONSTRUCTION PHASE IMPACTS ASSESSMENT (PROJECT SITE AND OHTL) 

Unless further information is gathered to identify specific cultural features of importance in/or 

near to the footprint of works (including temporary facilities), there is not expected to be a 

need for a detailed assessment of impacts to cultural heritage in the ESIA. 

7KH�(6,$�ZLOO� UDWKHU�HVWDEOLVK�WKH�QHHG�IRU�D�¶&KDQFH�)LQGV�3URFHGXUH·�WR�EH�GHYHORSHG��VR�

that any potential interactions with unknown buried archaeology can be managed in 

accordance with a defined process and the applicable regulatory stakeholders. 
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5.9 Socio-Economics 

5.9.1 Applicable Requirements & Standards 

NATIONAL REGULATIONS 

The following laws are applicable concerning land rights, acquisition and resettlement: 

x Civil Code of the Republic of Uzbekistan ´&LYLO�FRGHµ 

x Land Code (1998 as amended 2010) 

x Law of the Republic of Uzbekistan on State Land Cadastre No.666-I of 28.08.1998 

x Presidential Decree "On Measures for The Efficient Use of Land and Water 
Resources in Agriculture" 

x 5HVROXWLRQ�Ɋ�����RI�WKH�&DELQHW RI�0LQLVWHUV�´2Q�WKH�3URFHGXUH�IRU�&RPSHQVDWLRQ�
for Losses of Land Owners, Users, Tenants and Owners, As Well As Losses of 
$JULFXOWXUDO�DQG�)RUHVWU\�3URGXFWLRQµ�� 

LENDER REQUIREMENTS 

EBRD 

Performance Requirement 1 outlines the need for assessing social impacts as part of ESIA. This 

is interpreted to include socio-economic effects to individuals/groups/populations that may 

be impacted by a project. 

Performance Requirement 5 on land acquisition, involuntary resettlement and economic 

displacement refers to Involuntary resettlement as both physical displacement (relocation or 

loss of shelter) and economic displacement (loss of assets or resources, and/or loss of access 

to assets or resources that leads to loss of income sources or means of livelihood) as a result of 

project-related land acquisition and/or restrictions on land use. 

Where resettlement is government led, PS5 requires, ¶the client (to) collaborate with the 

responsible government agency, to the extent permitted by the agency, to achieve 

outcomes that are consistent with the objectives of this PR.· 

ADB 

The ADB Environmental Safeguards include the need to assess socio-economic project 

impacts in ESIA (including impacts on livelihood through environmental media, health and 

safety, vulnerable groups, and gender issues). 

6SHFLILFDOO\��¶The borrower/client will identify and assess the risks to, and potential impacts on, 

the safety of affected communities during the design, construction, operation, and 

decommissioning of the project, and will establish preventive measures and plans to address 

them in a manner cRPPHQVXUDWH�ZLWK�WKH�LGHQWLILHG�ULVNV�DQG�LPSDFWV�· 
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$'%·V� LQYROXQWDU\�UHVHWWOHPHQW�VDIHJXDUG�DOVR�DLPV�WR�DYRLG� LQYROXQWDU\�UHVHWWOHPHQW�ZKHUH�

possible; to minimise involuntary resettlement by exploring project and design alternatives; to 

enhance at least restore, the livelihoods of all displaced persons in real terms relative to pre-

project levels; and to improve the standards of living of the displaced poor and other 

vulnerable groups. 

The safeguard also requires adverse economic, social or environmental impacts from project 

activities other than land acquisition such as loss of access to assets or resources or restrictions 

on land use to be avoided, or at least minimized, mitigated or compensated for through the 

environmental assessment process. Where such impacts are found to be adverse, the 

borrower/client is required to develop and implement a management plan to restore the 

livelihood of affected persons to at least pre-project level or better. 

(3),·V 

Several of the IFC Performance Standards have elements that relate to socio-economics. Key 

requirements for the assessment of socio-economic impacts are outlined in PS1, whilst PS5 on 

Land Acquisition and Involuntary Resettlement has important requirements relating to projects 

that acquire land or will necessitate physical or economic displacement to PAPs, including 

compensatory measures. 

5.9.2 Initial Observations and Baseline Conditions 

The Project site is located away from population clusters and is quite remote.  A small number 

of herders are understood to use the land at the Project site informally during the spring and 

summer seasons for animal grazing. There are some structures on the site (up to 4), which can 

provide shelter. 

Locally (but outside of the Project site are areas for mining and there are also facilities linked 

to oil storage in close proximity to the site boundary. 

SOCIO-ECONOMIC STATUS 

Specific observations and baseline details concerning socio-economic status  are not 

available at this stage, however such information will be collected as part of the ESIA socio-

economic baseline surveys, outlined in the sub-section below. 

 

 

LAND USE AND RESETTLEMENT 
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As the land for the Project site will be leased from the Government of The Republic of 

Uzbekistan, there is no requirement for land acquisition. It is understood that this will be the 

same for the OHTL. Survey are currently being undertaken to determine if any land at the 

Project site is under lease agreements with private users and whether any resettlement will be 

required. Once the OHTL alignment is confirmed, the same process will need to be undertaken 

and will form part of the ESIA. 

Some land within the Project site is used for infrastructure (i.e., railway line, OHTL corridor and 

gas pipeline corridors), other land is used seasonally by herders, as outlined above.  

5.9.3 Potential Impacts 

Table 5-10 Potential Socio-Economic Impacts 

ACTIVITY ASPECT IMPACTS AND ZONE OF INFLUENCE POTENTIAL RECEPTORS 

Construction Phase 

Project 
construction 

Project employment 
Provision of temporary jobs 
during construction 

Local populations Skills training to local 
communities and the 
Project workforce 

Increase in skills sets of 
population 

Use of local goods 
and services 

Positive indirect benefits and 
uplift to local economy from 
increased local spending 

Local businesses 
and populations 

Land use change 
Local herders may not be 
able to use the site during 
the construction phase. 

Herders 

Disruption of local 
customs 

Influx of workers could 
potentially introduce new 
habits or practices that are 
not consistent with local 
beliefs 

Local populations 

Worker Influx 

Increase of demand 
and purchasing 
locally may inflate 
process of basic 
commodities 

Increased cost of living for 
local populations and 
benefits to local home 
owners 

Local populations 

Operational Phase 

Plant operations 

Project employment Provision of employment 

Local populations Skills training to local 
communities and the 
Project workforce 

Increase in skills sets of 
population 

 

5.9.4 Proposed ToR for the ESIA 

Land Use 
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$V� VSHFLILHG� LQ� WKH� ¶/DQG� 8VH� DQG� 6LWH� &RQGLWLRQ·� VHFWLRQ� KHUH� LQ� WKLV� VFRSLQJ� UHSRUW�� 7KH�

Khokimiyat of Bukhara region will issue land allotment order that will allow the Project 

Company and its contractors to use the site without restriction. Following issuance of the land 

allotment order, the Project Company will enter into a Land Lease Agreement with The 

Government of The Republic of Uzbekistan as represented by the Khokimiyat of Bukhara 

Region. 

It is expected that the Land Lease Agreement would have been signed during the ESIA stage. 

Where this is the case, evidence of Land Lease Agreement will be provided. 

Socio-Economic Status Surveys 

A key task of the ESIA baseline surveys is to gather data to: 

x Confirm use of land, including past uses (land registry, conditions of land agreements, 
land valuation, compensation procedures, resettlement issues and etc.). 

x Identity socio-economic characteristics of the population in the project area ² size, 
gender and age structure, ethnic composition (including minorities and their 
vulnerability assessment);  

x Characterise the living standards of the population in the project area - size and 
structure of income, property/other assets and their use, poverty level, living 
conditions (housing type and amenity);  

x Assess access to social (health care, education, social programs) and public (water 
pipe, sanitary facilities, heat, electricity and gas supply) services;  

x Identify the availability of social and cultural facilities (roads, transport, retail outlets);  

x Assess existing knowledge about the Project within the communities and land users. 

The key informants during the assessment will be:  

x Current land users within the project area (if any); 

x Populations in the nearby communities and settlements; 

x Representatives of responsible institutions;  

x Local governments managers, representatives of public and non-governmental 
organizations; When required, other stakeholders (representatives of local 
Khokimiyats, labour authorities etc.) will be involved in the assessment.  
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CONSTRUCTION PHASE IMPACTS ASSESSMENT 

Worker Influx 

The ESIA will aim to establish the likely extent of worker influx as a result of the Project, and how 

these workers will be housed and catered for to assess impacts upon local populations, 

particularly in terms of commodity prices. 

Project Construction Positive Impacts 

The outcomes of the survey of socio-economic condition, are expected to highlight and target 

methods that can be implemented to enhance such benefits of local employment, training 

provisions and use of local business and services. Where applicable the ESIA will outline 

provisions that can be implemented during construction. 

OPERATIONAL PHASE IMPACTS ASSESSMENT 

The same context (as for construction, above) is applicable for the ESIA concerning the 

positive project impacts linked to local employment, training provision and use of local 

business and services. 

  



 
 

 

 

 

Bash 500MW Wind Farm  
Environmental & Social Impact Assessment: Scoping Report 

 94 

   

5.10 Community Health, Safety & Security 

5.10.1 Applicable Requirements & Standards 

NATIONAL REGULATIONS 

x Resolution of Cabinet of Ministers of RepublLF�RI�8]EHNLVWDQ�1R����´2Q�DSSURYDO�RI�
JHQHUDO�WHFKQLFDO�UHJXODWLRQV�RI�HQYLURQPHQWDO�VDIHW\µ�������� 

- Requires the implementation of environmental safety measures for the 
protection of flora and fauna. This includes the prevention of death of 
wildlife species due to magnetic fields of power transmission lines and 
sanitary protection zones. 

- Requires transformer substations in power transmission lines, their grids to 
have equipment (barriers, fences etc.,) to prevent animals from entering 
the territory of the substation. 

x 'HFUHH�RI�WKH�&DELQHW�RI�0LQLVWHUV�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ�1R������´2Q�
DSSURYDO�RI�5XOHV�IRU�3URWHFWLRQ�RI�3RZHU�*ULG�)DFLOLWLHV������µ� 

- This determines the procedure for establishing protected zones for power 
grid facilities, as well as special conditions for using land located within the 
protected zones and ensure the functioning and operation of the said 
facilities. 

- Construction of power grid facilities with 110, 220 or 500kV in protected 
areas of state nature reserves, protected areas of nature parks and state 
biosphere reserves etc shall be allowed with the permission of the Cabinet 
of Ministers of the Republic of Uzbekistan. 

- Protected zones of power grid facilities shall be established on both sides of 
the power transmission line from the outermost wires and along the 
perimeter of substations at the following distances for voltages; 

o 110kV: 20 meters; 

o 220kV: 25 meters; and  

o 500kV: 30 meters. 

x San Rules & Norms No. 0236-���´6DQLWDU\�QRUPV�DQG�UXOHV�WR�HQVXUH�VDIHW\�IRU�SHople 
OLYLQJ�QHDU�KLJK�YROWDJH�SRZHU�WUDQVPLVVLRQ�OLQHV������µ� 

- This regulation sets the requirements for ensuring public safety when 
overhead power lines pass over populated, unpopulated or inaccessible 
territories.  

- It requires sanitary norms and rules to be followed in the design, construction 
and operation of overhead power lines. 

- The distances corresponding to the projection onto the ground of the outer 
phase wires in a direction perpendicular to the overhead line as follows: 

o Up to 110kV/m: 10 meters; 

o Up to 220kV/m: 15 meters;  

o Up to 330kV/m: 20 meters; 

o Up to 500kV/m: 30 meters; and  

o Up to 570kV/m: 40 meters. 
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LENDERS REQUIREMENT 

EBRD 

Performance Requirement 4 establishes the importance of avoiding or mitigating adverse 

health and safety impacts and issues associated with project activities on workers, project 

affected communities and consumers. The objectives of EBRD PR4 are: 

x To protect and promote the safety & health of workers by ensuring safe and healthy 
working conditions and implementing a health and safety management system, 
appropriate to the relevant issues and risks associated with the Project. 

x To anticipate, assess and prevent or minimise adverse impacts on the health and 
safety of project affected communities and consumers during the project lifecycle 
from both routine and non-routine circumstances. 

ADB 

Under ADB Safeguard Requirement 1: Environment, the assessment of community health and 

safety is required in ESIA. 

Specifically, ¶7KH�ERUURZHU�FOLHQW�ZLOO�LGHQWLI\�DQG�DVVHVV�WKH�ULVNV�WR��DQG�potential impacts on, 

the safety of affected communities during the design, construction, operation, and 

decommissioning of the project, and will establish preventive measures and plans to address 

them in a manner commensurate with the identified risks and LPSDFWV�· 

This includes reasonably foreseeable incidents, accidents and natural impacts (due to the 

Project) and requires affected communities to be informed. Preparation is also required to be 

made to plan for such events. 

EPFIs 

IFC Performance Standard 4 establishes requirements to safeguard local communities from 

potential risks associated with the Project including impacts associated with introduction of 

communicable disease, site access and operation, material use etc. The key objectives of PS4 

are: 

x To anticipate and avoid adverse impacts on the health and safety of the Affected 

Community during the project life from both routine and non-routine circumstances. ͒ 

x To ensure that the safeguarding of personnel and property is carried out in ͒

accordance with relevant human rights principles and in a manner that avoids or 
minimizes risks to the Affected Communities. 

 

5.10.2 Initial Observation and Baseline Conditions 

PROJECT SITE 
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The Project site has no communities within the land footprint or in the immediate surrounding 

area. There are approximately 4 shelter structures on the site that may be used during spring 

and summer seasons by local herders, who informally use the land for grazing of animals. 

Infrastructure for a railway, OHTL corridor and gas pipeline corridor also run across the Project 

site. There are no observable telecommunications masts/networks locally. 

OHTL 

The alignment of the OHTL has not yet been confirmed by ACWA Power. It is possible that the 

ultimate alignment may coincide with areas used by humans, such as farms, or could run close 

to properties. This would only be confirmed at a later stage. 

5.10.3 Potential Impacts 

This chapter will outline and assess the impacts relating to the safety and security of the public 

who access the surrounding areas and may be subject to project related impacts. Secondary 

impacts relating to public health in terms of air quality, noise, waste etc., will be addressed in 

specific chapters elsewhere in this report. 

Table 5-11 Potential Community, Health, Safety and Security Impacts 

ACTIVITY ASPECT IMPACTS AND ZONE OF INFLUENCE POTENTIAL RECEPTORS 

Construction Phase 

Influx of workers 

Community 
disgruntlement and 
conflict with staff and 
security (potentially 
including expatriate 
workers)  

Conflict, disease spread, 
initially on a local basis 
(potentially wider) 

Local populations 
(where this 
coincides with 
Project workers) 
and those herders 
that use the site. 

Community health 
risks 

Gender Based 
Violence and 
Harassment/Sexual 
Exploitation & Abuse/ 
Sexual Harassment 

Risk posed to local women, 
young boys and girls by 
migrant workers from other 
parts of Uzbekistan and 
overseas. 

Construction Works 

Exposure of 
community to 
construction and 
commissioning 
hazards (including 
equipment, electrical 
hazards, hazardous 
materials, chemicals 
and fuels, hazardous 
wastes  etc.) 

In areas of the WTGs and 
substation or at associated 
facilities that may not be fully 
secure, or where there are 
poor security management 
practices. 

Emergency situations 
(e.g. fire, explosion 
etc.) 

Project footprint and 
external to the Project areas 

Nearby residences 
and ecological 
receptors 
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ACTIVITY ASPECT IMPACTS AND ZONE OF INFLUENCE POTENTIAL RECEPTORS 

(depending on type and 
magnitude of emergency) 

Movement of 
construction 
vehicles 

Increased vehicles on 
local road 
(particularly HGVs) 

Increased potential for 
incidents and increased 
road safety risks to 
communities. 

Local 
communities and 
other road users 

Operational Phase 

Public Access 

Safety issues may arise 
with public access to 
wind turbines (e.g., 
unauthorized climbing 
of the turbine) 

:7*·V Public 

Blade/ Ice Throw 

Failure of the rotor 
blade can result in the 
´WKURZLQJ� RI� D� URWRU�
blade or part and 
during certain cold 
weather conditions 
accretion of ice on 
the blades and risk of 
pieces of ice thrown 
from rotor during 
operation or dropped 
if turbine is idle (IFC 
EHS Guideline on Wind 
Energy, 2015) 

The IFC EHS Guideline on 
Wind Energy, 2015 outlines 
minimum set back distances 
should be 1.5 times the 
height of the turbine (tower 
+ rotor radius). 

Nearby land users 
(e.g. herders and 
farmers) and 
ecological 
receptors 

Plant Operations 

Emergency situations 
(e.g. structural 
damage and possible 
collapse, spills of any 
back up fuels (from 
operational buildings), 
un-warranted releases 
of wastewater etc.) 

Project footprint (WTGs, 
access roads and 
substations) and external to 
the Project areas 
(depending on type and 
magnitude of emergency) 

Nearby land users 
(e.g. herders and 
farmers) and 
ecological 
receptors 

5.10.4 Proposed ToR for the ESIA 

Reasonably foreseeable risks to community health, safety and security will be delineated in 

the ESIA and where appropriate, provisions for the management of such circumstances will be 

outlined, with applicable mitigation and management measures. 

The ESIA will highlight the need for preparedness and response mechanisms for reasonably 

foreseeable emergency situation to be addressed in specific construction and operational 

phase management plans. 

5.11 Human Rights, Labour & Working Conditions 

5.11.1 Applicable Requirements & Standards 

NATIONAL REGULATIONS 
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Labour and Working Conditions 

x Ordinance No. 30-31 of the Ministry of Labour and Social Security and the Ministry of 
Health of the Republic of Uzbekistan approving the list of hazardous jobs mentioned 
in Article 355, for which the employment of persons under the age of eighteen years is 
prohibited 

x Joint Decree of the Ministry of Labour and Social Protection of the Population (No. 7) 
and the Ministry of Healthcare (No. 1) of Uzbekistan dated 30 May 2001 to approve 
the list of occupations with unfavourable working conditions to which it is forbidden to 
employ persons under 18 years of age. 

x Decree No. 133 of 11 March 1997 to approve normative acts necessary for the 
realization of the Labour Code of the Republic of Uzbekistan 

x Decree of the Cabinet of the Ministers No. 1011 of 22 December 2017 "On Perfection 
of the Methodology of Definition of Number of People in Need of Job Placement, 
including the Methodology for Observing Households with Regard to Employment 
Issues, also for the Development of Balance of Labour Resources, Employment and 
Job Placement of Population". 

x Decree of the Cabinet of the Ministers No. 965 of 5 December 2017 "On the Measures 
of Further Perfection of the Procedure of Establishment and Reservation of Minimum 
Number of Job Places for the Job Placement of Persons who are in need of Social 
Protection and Face Difficulties in Searching Employment and Incapable of 
Competing in Labour Market with Equal Conditions". 

x Decree No. 964 of 5 December 2017 "On the Measures for Perfection of the Activity of 
Self-Government Bodies Aimed at Ensuring Employment, Firstly for the Youth and 
Women". 

Human Rights 

x As a member of the United Nations, Uzbekistan supports and implements all the main 
international instruments of the United Nations relating to the protection of human 
rights and freedoms, including UN Universal Declaration of Human Rights, Human 
Rights Council Resolution No. 30/15 on human rights and preventing and countering 
violent extremism, Convention on the Elimination of all Forms of Discrimination against 
Women among others.  

x Uzbekistan's State Policy on human rights is aimed at preventing violations or any 
restriction on human rights and freedoms and at establishing the necessary 
organizational, legal, social, economic, spiritual and moral foundations for the 
protection of human rights. 

 

LENDERS REQUIREMENT 

EBRD 

PR2 is applicable to Labour and Working Conditions and has the following key objectives: 

x Respect and protect the fundamental principles and rights of workers; 
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x Promote the decent work agenda, including fair treatment, non-discrimination and 
equal opportunities of workers; 

x Establish, maintain and improve a sound worker-management relationship; 

x Promote compliance with any collective agreements to which the client is a party, 
national labour and employment laws; 

x Protect and promote the safety and health of workers, especially by promoting safe 
and healthy working conditions; and 

x Prevent the use of forced labour and child labour (as defined by the ILO) as it relates 
to project activities. 

Concerning dedicated accommodation, compliance is required with: 

x IFC & EBRD Workers Accommodation: Processes and Standards (2009). 

In regard to human rights: 

x $FFRUGLQJ�WR�(%5'·V�(QYLURQPHQWDO�DQG�6RFLDO�3ROLF\��(%5'�LV�FRPPLWWHG�WR�WKH�
respect of human rights in the Project they finance. EBRD is also guided by the 
International Bill of Human Rights and the eight core conventions of the International 
Labour Organization. 

ADB 

The Environmental Safeguard requirements necessitate The Borrower/client to, ¶SURYLGH�

workers with safe and healthy working conditions and prevent accidents, injuries, and disease. 

Establish preventive and emergency preparedness and response measures to avoid, and 

where avoidance is not possible, to minimize, adverse impacts and risks to the health and 

VDIHW\�RI�ORFDO�FRPPXQLWLHV�· 

ADB have stated that compliance with the IFC & EBRD Worker Accommodation: Processes 

and Standards (2009) will also be required. 

EPFIs 

The following applicable IFC Performance Standards aim to identify and ensure that social 

and economic impacts of a project are addressed in the relevant areas, in particular: 

x Performance Standard 2: Labour and Working Conditions; 

In accordance with IFC Performance Standard 2 (Labor and Working Conditions) there is a 

requirement to align with the following conventions: 

x ILO Convention 29 on Forced Labor; 

x ILO Convention 87 on Freedom of Association and Protection of the Right to 
Organize; 

x ILO Convention 98 on the Right to Organize and Collective Bargaining; 

x ILO Convention 100 on Equal Remuneration; 
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x ILO Convention 105 on the Abolition of Forced Labor; 

x ILO Convention 138 on Minimum Age (of Employment); 

x ILO Convention 182 on the Worst Forms of Child Labor; 

x ILO Convention 111 on Discrimination (Employment and Occupation); 

x UN Convention on the Rights of the Child, Article 32.1; and 

x UN Convention on the Protection of the Rights of all Migrant Workers and 
Members of their Families. 

In regard to human rights: 

x In line with EP IV requirements, the United Nations Human Rights Guiding Principles 
DSSO\�WR�WKH�3URMHFW��+5*3�,,�RQ�´7KH�FRUSRUDWH�UHVSRQVLELOLW\�WR�UHVSHFW�KXPDQ�ULJKWVµ�
recognises that it is the responsibility of businesses and corporations to respect human 
rights. It is a global standard of expected conduct for all business enterprises 
ZKHUHYHU�WKH\�RSHUDWH��,W�H[LVWV�LQGHSHQGHQWO\�RI�D�6WDWHV·�DELOLW\�DQG�RU�ZLOlingness to 
fulfil their human rights obligations and does not diminish those obligations. 

5.11.2 Initial Observation and Baseline Conditions 

Uzbekistan operates on the basis of its national policies, the constitution and applicable 

regulations concerning both human rights and labour & working conditions on the basis. 

Uzbekistan is a signatory of the International Labour Organisation (ILO). 

+XPDQ�5LJKWV�:DWFK�DQ�LQWHUQDWLRQDO�1*2�VWDWHV�WKDW��¶6LQFH�8]EHNLVWDQ·V�3UHVLGHQW�6KDYNDW�

Mirziyoyev assumed the presidency in 2016, the government has taken some concrete steps 

WR�LPSURYH�WKH�FRXQWU\·V�KXPDQ�ULJKWV�UHFRUG�· 
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5.11.3 Potential Impacts 

Table 5-12 Potential Labour & Working Conditions Impacts 

ACTIVITY ASPECT IMPACTS AND ZONE OF INFLUENCE POTENTIAL RECEPTORS 

Construction Phase 

Employment of 
staff 

Contracting 

Discrimination and 
exploitation. 

Risk of poorly formed 
contracts (or no contracts), 
risks of non-compliance with 
labour law and lender 
requirements, employment 
of labour that is forced or 
child labour. 

Project workforce 
(PC, EPC 
Contractor and 
Sub-Contractors) 

Day-to-day and 
specific 
construction & 
commissioning 
activities 

Risks to worker 
occupational health 
and safety 

Injury or death to workers 
where key risks are not 
suitably managed. 

Project workforce 

Working Conditions 

Poor conditions provided to 
workers with lack of welfare 
facilities, first aid, or other 
typical working amenities. 

Project workforce 

Gender Based 
Violence and 
Harassment/Sexual 
Exploitation & Abuse/ 
Sexual Harassment 

Within the workforce and 
potentially applicable to 
both women and men. 

Project workforce 

Worker 
Accommodation 

Camps 

Poor quality housing without 
access to all (or 
some/inadequate) required 
amenities and/or other non-
compliance with the EBRD 
and IFC Worker 
Accommodation 
Guidelines. 

 

Applicable to 
Project workforce 
requiring 
dedicated 
accommodation 

Operational Phase 

Employment of 
staff 

Contracting 

Discrimination and 
exploitation. 

Risk of poorly formed 
contracts (or no contracts), 
risks of non-compliance with 
labour law and lender 
requirements, employment 
of labour that is forced or 
child labour. 

Project workforce 
(PC, O&M 
Company and 
Sub-Contractors) 

Day-to-day and 
specific 
operational and 
maintenance 
activities 

Risks to worker 
occupational health 
and safety 

Injury or death to workers 
where key risks are not 
suitably managed. 

Project workforce 

Working Conditions 

Poor conditions provided to 
workers with lack of welfare 
facilities, first aid, or other 
typical working amenities. 

Project workforce 
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5.11.4 Proposed ToR for the ESIA 

The ESIA will highlight applicable requirements and risks that the Project may encounter related 

to labour and working conditions, similar to those outlined above. This will also include 

necessary compliance requirements to meet lender guidelines. 

It will aim to identity appropriate mitigation and management measures to ensure that such 

risks are minimised and/or appropriately managed throughout the entire project workforce 

and any key supply chains. 
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APPENDIX C ² PRESIDENTIAL DECREE (JULY 2022) 

  



 

 Unofficial translation 

 
DECREE 

OF PRESIDENT OF THE REPUBLIC OF UZBEKISTAN 
 
08/07/2022                                                                                                        PD-314  
 

On amendments and additions to some acts of the President of the Republic of 
Uzbekistan in order to allocate the necessary land plots for the development of 

renewable energy sources

As a result of the formation of the legal framework over the past three years and the creation 

of favorable conditions for the development of renewable energy, work has begun to date on the 

construction of 10 solar and wind power plants with a total capacity of 2,897 MW at the expense of 

foreign direct investment in the amount of 2.9 billion US dollars. 

At the same time, in order to ensure the stability of property and legal relations on land issues, 

land protection, guaranteeing the property rights of landowners, as well as introducing them into free 

circulation as an object of civil law relations by determining the economic value of land, a transparent, 

market-based and equal procedure for allocating land plots has been introduced. 

In order to allocate land plots for the construction of newly built solar and wind power plants 

to expand the use of renewable energy sources on the basis of current legislation, as well as in 

accordance with the Decree of the President of the Republic of Uzbekistan dated June 8, 2021 No. 

UP-6243 "On measures to ensure equality and transparency in land relations, reliable protection of 

land rights and their transformation into a market asset": 

1. Make amendments and additions to some acts of the President of the Republic of 
Uzbekistan according to the annex, providing: 

allocation to the Ministry of Energy on the right of permanent use for state and public needs 

of land plots necessary for the construction of wind farms, substations and power lines in accordance 

with the conditions specified in the Investment Agreement and the Agreement on Electricity Purchase 

concluded with foreign investors; 

provision by the Ministry of Energy of land plots for rent to investors for a period equal to the 

construction and operation of wind farms; 

within the framework of the construction and operation of wind power plants, if the land plots 

allocated for state and public needs belong to the category of agricultural land, their transfer to the 

category of non-agricultural industrial land; 

granting the Minister of Finance, the authority to sign on behalf of the Government of the 

Republic of Uzbekistan an agreement on reimbursement of expenses of the Asian Development 

Bank within the framework of the investment project "Construction of a 500 MW wind power plant in 

Navoi region". 

1. Control over the implementation of this resolution shall be entrusted to the Prime Minister 
of the Republic of Uzbekistan A.N.Aripov. 

 
 

President 

of the Republic of Uzbekistan Sh. Mirziyoyev
 
 

 



 
Annex 

to the Decree of the President of the Republic 
of Uzbekistan dated July 8, 2022 No. PP-314 

 

Amendments and additions to some acts of the President of the Republic of Uzbekistan 

1. In the Decree of the President of the Republic of Uzbekistan dated December 22, 2020 No. 

PD-4933 "On measures for the implementation of the investment project "Construction of a 

500 MW wind power plant in Navoi region": 

a) in paragraph 5, replace the words "khokimiyat of Navoi region" with the words "Ministry 

of Energy"; 

b) add paragraph 71 as follows: 
³71. To authorize the Minister of Finance to sign, on behalf of the Government of the Republic 

of Uzbekistan, an agreement with the Asian Development Bank on reimbursement of expenses of 

the Asian Development Bank in a form acceptable to the Government of the Republic of Uzbekistan, 

in case of fulfillment by JSC "National Electric Networks of Uzbekistan" of payment obligations to a 

foreign bank opening a letter of credit under the guarantee of the Asian Development Bank"; 

c) paragraph 8 should be worded as follows:  
³8. The Khokimiyat of Navoi region, by July 30, 2022, to ensure the allocation to the Ministry 

of Energy of a land plot on the right of permanent use, as well as the land area necessary for the 

construction of a wind farm, substation, and overhead power lines based on the coordinates of the 

land occupied by supporting structures that meet the conditions specified in the Investment 

Agreement and the Agreement on purchase of electric energy´. 

The Ministry of Energy in accordance with this paragraph for state and public needs to ensure 

the transfer of lease: 

Project company - a land plot allocated for the construction of a wind power plant and 

substation for a period equal to the period of implementation of the Investment Project;     

JSC "National Electric Networks of Uzbekistan" - a land plot allocated for the construction of 

overhead transmission lines. 

Determine that the payment for the right to lease land at market value is expressed in the 

form of rent applicable to the land and paid by the Project Company. 

At the same time, release the Project Company and JSC "National Electric Networks of 

Agricultural Uzbekistan" production from compensation (compensation losses of payments) when 

using agricultural land as part of the implementation of an investment project"; 

d) add paragraph 81 as follows: 
³81.  To agree with the proposal of the Ministry of Investment and Foreign Trade, the Ministry 

of Agriculture, the Ministry of Water Resources, the Khokimiyat of Navoi region on the transfer of 

land allocated for the placement of an investment project with an area of 293.35 hectares in the 

Tamdyn district of Navoi region from the category of agricultural land to the category of industrial 

land according to the annex to this resolution´. 

The Khokimiyat of Navoi region should ensure the development of new agricultural lands 

equal to the area of land plots, the category of which is changing according to this resolution, by the 

end of 2022"; 

e) add the following appendix:
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Appendix 

to the Decree of the President of the Republic of Uzbekistan 

 dated December 22, 2020 No. PP-4933

The list of land plots, the category of which is being transferred from agricultural to industrial and other purposes within the 
framework of the Investment project "Construction of a 500 MW wind power plant in the Tamdy district of Navoi region" 

 
 
 

Name of territory 

 

Contour 

number 

Land area 

(hectare) 

 

Pastures 

 
 

Ball bonitet 

For a wind farm 

 
 
 
 
 
 
 

Tamdy district,  

Tomdibulok community 

���ɤ 12,97 12,97 Not valuated 

���ɤ 33,99 33,99 Not valuated 

���ɤ 9,25 9,25 Not valuated 

���ɤ 1,35 1,35 Not valuated 

���ɤ 18,56 18,56 Not valuated 

���ɤ 35,04 35,04 
Not valuated 

���ɤ 8,0 8,0 Not valuated 

��ɛɤ 4,2 4, 2 Not valuated 

���ɤ 24,26 24,26 Not valuated 

���ɤ 28,34 28,34 Not valuated 

���ɤ 48,75 48,75 Not valuated 

Total by territory 224,71 224,71  
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Name of territory 

 

Contour 

number 

Land area 

(hectare) 

 

Pastures 

 
 

Ball bonitet 

 
Tamdy district  

Octav community 

��ɤ 13,56 13,56 Not valuated 

��ɤ 14,96 14,96 Not valuated 

��ɤ 4,58 4,58 Not valuated 

Total by territory 33,1 33,1  

Total 257,81 257,81  

For the construction of a substation 

Tamdy district, 

Tomdibulok community 
���ɤ 11,25 11,25 Not valuated 

Total 11,25 11,25  

For the construction of supporting structures of overhead transmission lines 

Tamdy district,  

Tomdibulok community 
���ɤ 0,05 0,05 Not valuated 

Total 0,05 0,05  

For bird survey and wind survey system 

 
 

Tamdy district, 
Tomdibulok community 

���ɤ 2,59 2,59 Not valuated 

���ɤ 3,01 3,01 Not valuated 

���ɤ 0,33 0,33 
Not valuated 

���ɤ 2,51 2,51 Not valuated 

���ɤ 2,76 2,76 Not valuated 
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' 

 
 

Name of territory 

 

Contour 

number 

Land area 

(hectare) 

 

Pastures 

 

 
Ball bonitet 

 ���ɤ 2,18 2,18 Not valuated 

���ɤ 0,17 0,17 Not valuated 

���ɤ 2,26 2,26 Not valuated 

���ɤ 2,59 2,59 Not valuated 

���ɤ 2,92 2,92 Not valuated 

Total by territory 21,32 21,32  

 
Tamdy district  

Octav community 

��ɤ 0,5 0,5 Not valuated 

��ɤ 2,34 2,34 
Not valuated 

��ɤ 0,08 0,08 Not valuated 

Total by territory 2,92 2,92  

 
Total 24,24 24,24 

 

Total by territory 293,35 293,35  
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1. In the Decree of the President of the Republic of Uzbekistan dated February 23, 2021 No. 

PD-5001 ³2n measures for the implementation of the investment project Construction of a 

wind power plant with a capacity of 300 - 500 MW in the Peshku district of Bukhara region": 

a) in paragraph 5, replace the words "khokimiyat of Bukhara region" with the words 
"Ministry of Energy"; 

b) paragraph 8 should be worded as follows: 

 

"8. The Khokimiyat of the Bukhara region, by July 30, 2022, to ensure that the Ministry of 

Energy is allocated a land plot on the right of permanent use, as well as the land area necessary for 

the construction of a wind power plant, substation, and overhead power lines based on the 

coordinates of the land occupied by supporting structures that meet the conditions specified in the 

Investment Agreement and the Agreement on purchase of electric energy. 

The Ministry of Energy in accordance with this paragraph for state and public needs to 

ensure the transfer of lease: 

The project company of the land plot allocated for the construction of the wind power plant 

and substation for a period equal to the period of implementation of the Investment Project; 

JSC "National Electric Networks of Uzbekistan" - a land plot allocated for the construction of 

overhead power lines. 
Determine that the payment for the right to lease land at market value is expressed in the form 

of rent applicable to the land and paid by the Project Company. 

At the same time, to exempt the Project Company and JSC "National Electric Networks of 

Uzbekistan" from compensation for losses of agricultural production (compensation payments) when 

using agricultural land as part of the implementation of the Investment Project"; 

b) add paragraph 81 as follows: 
 

"81. To agree with the proposal of the Ministry of Investment and Foreign Trade, the Ministry 

of Agriculture, the Ministry of Water Management, the khokimiyats of Bukhara and Navoi regions on 

the transfer of land allocated for the placement of an investment project with a total area of 154.2 

hectares in the Peshkun and Gijduvan districts of Bukhara region and Kanimekh district of Navoi 

region from the category of agricultural land to the category of industrial land according to the annex 

to this resolution. 

The khokimiyats of Bukhara and Navoi regions should ensure the development of new 

agricultural lands equal to the area of land plots, the category of which is changing according to this 

resolution, by the end of 2022"; 

d) add the following appendix:



 

 

Appendix 
to the Decree of the President of the Republic of Uzbekistan  

dated February 23, 2021 No. PP-5001

 

The list of land plots, the category of which is being transferred from agricultural to industrial and other purposes as part of the implementation  
of the Investment project "Construction of a wind power plant with a capacity of 300 - 500 MW in the Peshku district of the Bukhara region". 

 
 
 

Name of territory 

 
 

Contour number 
Land area 

(hectare) 

 

Pastures  

 
 

Ball bonitet 

For wind farm 

 
 
 

Peshku district,  

Dzhankeldy village 

��ɤ 4,63 4,63 Not valuated 

��ɤ 11,65 11,65 Not valuated 

��ɤ 0,5 0,5 Not valuated 

��ɤ 32,84 32,84 Not valuated 

��ɤ 26,04 26,04 Not valuated 

��ɤ 41,84 41,84 Not valuated 

Total 117,5 117,5  

For the construction of supporting structures of overhead transmission lines 

Peshku district,  

Dzhankeldy village 

��ɤ 0,1 0,1 Not valuated 

��ɤ 1,25 1,25 Not valuated 
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Name of territory 

 
 

Contour number 
Land area 

(hectare) 

 

Pastures  

 
 

Ball bonitet 

Total by territory 1,35 1,35  

 
 
 
 
 
 
 

Gijduvan district,  

Kukcha community 

���ɤ 0,73 0,73 Not valuated 

���ɤ 0,35 0,35 Not valuated 

���ɤ 0,32 0,32 Not valuated 

���ɤ 0,59 0,59 Not valuated 

���ɤ 0,38 0,38 Not valuated 

���ɤ 0,14 0,14 Not valuated 

���ɤ 0,29 0,29 Not valuated 

���ɤ 0,33 0,33 Not valuated 

���ɤ 0,32 0,32 Not valuated 

���ɤ 0,61 0,61 Not valuated 

Total by territory 4,06 4,06  

 ���ɤ 0,65 0,65 Not valuated 

���ɤ 1,05 1,05 
Not valuated 

���ɤ 0,9 0,9 
Not valuated 

���ɤ 0,15 0,15 
Not valuated 

���ɤ 0,45 0,45 
Not valuated 
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Name of territory 

 
 

Contour number 
Land area 

(hectare) 

 

Pastures  

 
 

Ball bonitet 

 
 
 

 
 
 
 
 
 
 

Navoi region,  
Kanimekh district 

Aul "Karakata" 

���ɤ 0,6 0,6 
Not valuated 

���ɤ 0,1 0,1 
Not valuated 

���ɤ 0,75 0,75 Not valuated 

���ɤ 0,2 0,2 Not valuated 

���ɤ 0,9 0,9 Not valuated 

���ɤ 0,85 0,85 Not valuated 

���ɤ 0,05 0,05 Not valuated 

���ɤ 1,65 1,65 Not valuated 

���ɤ 0,9 0,9 Not valuated 

���ɚɤ 1,3 1,3 Not valuated 

���ɚ ɤ 0,45 0,45 Not valuated 

���ɚ ɤ 1,05 1,05 Not valuated 

���ɤ 0,3 0,3 Not valuated 

���ɤ 1,2 1,2 Not valuated 

Total by territory 13,5 13,5  

Total 18,91 18,91  

For the construction of substation 
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,, 

 

 
Name of territory 

 

 
Contour 
number 

Land area 

(hectare) 

 

Pastures  

 

 
Ball bonitet 

Peshku district,  

Dzhankeldy village 

 
��ɤ 

 
17,79 

 
17,79 

 
Not valuated 

Total by territory 17,79 17,79  

Total for project 154,2 154,2 
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1. In the Decree of the President of the Republic of Uzbekistan dated February 23, 2021 

No. PP-5003 "On measures for the implementation of the investment project "Construction of a 

500 MW wind power plant in Gijduvan district of Bukhara region": 

ɚ) in paragraph 5, replace the words "khokimiyat of Bukhara region" with the words "Ministry 
of Energy"; 

b) paragraph 8 should be worded as follows: 

8. The Khokimiyat of the Bukhara region, by July 30, 2022, to ensure the allocation to the 

Ministry of Energy of a land plot on the right of permanent use, as well as the land area necessary 

for the construction of a wind power plant, substation, and overhead power lines based on the 

coordinates of the land occupied by the supporting structures corresponding to the conditions 

specified in the Investment Agreement and the Agreement about the purchase of electric energy. 

The Ministry of Energy in accordance with this paragraph for state and public needs to ensure 

the transfer of lease: 

The project company of the land plot allocated for the construction of the wind power plant 

and substation for a period equal to the period of implementation of the Investment Project; 

JSC "National Electric Networks of Uzbekistan" - a land plot allocated for the construction of 

overhead power lines. 

Determine that the payment for the right to lease land at market value is expressed in the 

form of rent applicable to the land and paid by the Project Company. 

 

At the same time, release the Project Company and JSC "National Electric Networks of 

Uzbekistan" production from compensation (compensation losses of payments) when using 

agricultural land as part of the implementation of an investment project"; 

c) add the following paragraph 81: 
 

"8 1 To agree with the proposal of the Ministry of Investments and Foreign Trade, the Ministry 

of Agriculture, the Ministry of Water Management, the Khokimiyat of Bukhara region on the transfer 

of land allocated for the placement of an investment project with an area of 172.55 hectares, 0.18 

hectares of which are irrigated, in Gijduvan, Shafirkan, Peshkun, Ramitan, Jandar and Karakul 

districts of Bukhara region from the category of agricultural appointments to the category of industrial 

lands in accordance with the annex to this resolution. 

The Khokimiyat of the Bukhara region, by the end of 2022, to ensure the development of new 

irrigated land plots in an amount equal to ten times the size of irrigated land plots, as well as new 

agricultural lands equal to the area of pasture lands1 the category of lands of which is changing 

according to this resolution"; 

d) add the following appendix: 

 



 

Appendix 

to the Decree of the President of the Republic of 

Uzbekistan dated February 23, 2021 No. PP-5003 

 

The list of land plots, the category of which is being transferred from agricultural to industrial and other purposes within the framework  
of the Investment project "Construction of 500 MW wind power plant in Gijduvan district of Bukhara region" 

 
 
 

Name of territory 
 

Contour 

number 

Land area 

(hectare) 

From 
them 

 
 

Ball bonitet 
irrigated 

croplands 

 
Pastures 

For wind farm 

 
 
 
 
 
 
 

Gijduvan district,  

Kukcha community 

���ɤ 9,97  9,97 Not valuated 

���ɤ 4,97  4,97 Not valuated 

���ɤ 28,23  28,23 Not valuated 

��Ɂɤ 1,65  1,65 Not valuated 

���ɤ 1,65  1,65 Not valuated 

���ɤ 6,66 
 

6,66 
Not valuated 

���ɤ 1,65  1,65 Not valuated 

���ɤ 4,97  4,97 Not valuated 

���ɤ 1,66  1,66 Not valuated 

���ɤ 1,66  1,66 Not valuated 

���ɤ 1,66 
 

1,66 
Not valuated 

 ���ɤ 1,66  1,66 Not valuated 



 

 
 
 

Name of territory 
 
 

 

 

Counter 

number 

Land area 
(hectare) 

From them 
 
 

Ball bonitet Irrigated 
croplands 

 
Pastures 

 
 
 
 
 
 

Gijduvan district, 
 Kukcha community 

���ɤ 1,66  1,66     Not valuated 

���ɤ 1,66  1,66 Not valuated 

���ɤ 1,65  1,65 Not valuated 

���ɤ 3,35  3,35 Not valuated 

���ɤ 1,65  1,65 Not valuated 

���ɤ 1,65  1,65 Not valuated 

���ɤ 36,54  36,54 Not valuated 

���ɤ 3,32  3,32 Not valuated 

���ɤ 3,32  3,32 Not valuated 

���ɤ 3,32  3,32 Not valuated 

���ɤ 1,66  1,66 Not valuated 

���ɤ 4,97  4,97 Not valuated 

Total 131,14  131,14  

For the construction of supporting structures of overhead transmission lines 

 
 

 Gijduvan district, 
 Kukcha community 

���ɤ 0,67  0,67 Not valuated 

���ɤ 0,38  0,38 Not valuated 

���ɤ 0,45  0,45 Not valuated 

���ɤ 0,43  0,43 Not valuated 

 ���ɤ 0,30  0,3 Not valuated 



 

 
 
 

Name of territory 
 
 

 

 

Counter 

number 

Land area 
(hectare) 

From them 
 
 

Ball bonitet 
 

 

Irrigated 
croplands 

   
Pastures 

 
 

Gijduvan district, 

Kukcha community 

 

���ɤ 0,22  0,22 Not valuated 

���ɤ 0,17  0,17 Not valuated 

���ɤ 0,39  0,39 Not valuated 

���ɤ 0,42  0,42 Not valuated 

���ɤ 0,45  0,45 Not valuated 

���ɤ 0,24  0,24 Not valuated 

���ɤ 0,29  0,29 Not valuated 

���ɤ 0,39  0,39 Not valuated 

Total 4,80  4,80  

 
 
 
 
 
 

Shofirkon district,  

Galaba community 

�����ɤ 0,3  0,3 Not valuated 

�����ɤ 0,38  0,38 Not valuated 

�����ɤ 0,35  0,35 Not valuated 

�����ɤ 0,48  0,48 Not valuated 

�����ɤ 0,2  0,2 Not valuated 

�����ɤ 0,11  0,11 Not valuated 

�����ɤ 0,18  0,18 Not valuated 

�����ɤ 0,04  0,04 Not valuated 

�����ɤ 0,09  0,09 Not valuated 

�����ɤ 0,24  0,24 Not valuated 

 �����ɤ 0,59  0,59 Not valuated 



 

 
 
 

Name of territory 
 
 

 

 

Counter 

number 

Land area 
(hectare) 

From them 
 
 

Ball bonitet 
 
 

 

Irrigated 
croplands 

 
Pastures 

 
Shifirkon district,  

Galaba community 

�����ɤ 0,54  0,54 Not valuated 

�����ɤ 0,34  0,34 Not valuated 

�����ɤ 0,2  0,2 Not valuated 

�����ɤ 0,34  0,34 Not valuated 

Total by territory 4,38  4,38  

 

Peshku district,  

Dzhankledy community 

���ɤ 1,1  1,1 Not valuated 

���ɤ 0,47  0,47 Not valuated 

���ɤ 1,32  1,32 Not valuated 

Total by territory 2,89  2,89  

 
 
 
 
 
 

Romitan district, 

E.Khojaev and 

Yangiobod community 

�ɤ 0,23  0,23 Not valuated 

��ɤ 0,2  0,2 Not valuated 

  11ɤ 0,59  0,59 Not valuated 

��ɤ 0,51  0,51 Not valuated 

��ɤ 0,2  0,2 Not valuated 

��ɤ 0,13  0,13 Not valuated 

�ɛɤ 0,25  0,25 Not valuated 

��ɤ 0,1  0,1 Not valuated 

��ɤ 0,04  0,04 Not valuated 

��ɤ 0,1  0,1 Not valuated 

��ɤ 0,22  0,22 Not valuated 

Total by territory 2,57  2,57  
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Name of territory 
 
 

 

 

Counter 

number 

Land area 
(hectare) 

From them 
 
 

Ball bonitet Irrigated 
croplands 

 
Pastures 

 
 
 
 
 
 
 

Jandar district,  

Ⱥ.Ɍemur community 

�����ɤ 0,61  0,61 Not valuated 

�����ɤ 0,25  0,25 Not valuated 

�����ɤ 1,6  1,6 Not valuated 

�����ɤ 0,67  0,67 Not valuated 

�����ɤ 0,35  0,35 Not valuated 

�����ɤ 0,25  0,25 Not valuated 

�����ɤ 0,87  0,87 Not valuated 

�����ɤ 0,44  0,44 Not valuated 

�����ɤ 0,35  0,35 Not valuated 

�����ɤ 0,91  0,91 Not valuated 

�����ɤ 0,43  0,43 Not valuated 

Total by territory 6,73  6,73  

 
 
 
 
 

Karakul district,  

Karakul community  

����ɤ 0,07  0,07 Not valuated 

����ɤ 0,15  0,15 Not valuated 

����ɤ 0,06  0,06 Not valuated 

21 ��ɤ 0,28  0,28 Not valuated 

����ɤ 0,09  0,09 Not valuated 

����ɤ 0,01  0,01 Not valuated 

����ɤ 0,03 0,03  49 ball 

����ɤ 0,02 0,02  40 ball 
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Name of territory 
 
 

 

 

Counter 

number 

Land area 

(hectare) 

From them 
 

 
Ball bonitet Irrigated 

croplands 
 

Pastures 

 
 
 
 

Karakul district,  
Karakul community 

����ɤ 0,14  0,14 Not valuated 

����ɤ 0,27  0,27 Not valuated 

����ɤ 0,02 0,02  49 ball 

����ɤ 0,02 0,02 
 

55 ball 

����ɤ 0,03 0,03  55 ball 

����ɤ 0,03 0,03  55 ball 

����ɤ 0,03 0,03  44 ball 

Total by territory 1,25 0,18 1,07  

Total 22,62 0,18 22,44  

For the construction of substation 

Gijduvan district,  

Kukcha community 

���ɤ 1,81  1,81 Not valuated 

���ɤ 16,98  16,98 Not valuated 

Total by territory 18,79 
 

18,79 
 

Total for the project 172,55 0,18 172,37  

 



  

 

 

Bash 500MW Wind Farm  
ESIA -Appendices: Part A 

Appendices 

   

APPENDIX D ² CONSULTATION LETTERS CLARIFYING 
THE ISSUE OF LAND LEASE AGREEMENT  

  



FE "ACWA POWER BASH WIND" LLC

The Republic of Uzbekistan, Tashkent city,
Yunusabad district, Amir Temur Avenue, 107-8,
lnternational Business Centre, floor No. '13 office
No. A-2.

J\t49 20 sentabr 2021y.

Buxoro viloyati G'ijduvon tumanida quvvati 500 MVt
bo'lgan shamol stansiyasini qurish loyihasi masalasida

XK "ACWA POWER BASH WIND" MChJ
Sizga bo'lgan hurmatini va korxonarniz faoliyatini
qo'llab-quvvatlagani uchun minnatdorchilik
bildiradi.

Binobarin, Buxoro viloyatida shamol elektr
stansiyalarini qurish loyihalari bo'yicha O'zbekiston
Milliy Elektr Tarmoqlari bilan elektr energiyasini
sotib olish bo'yicha shartnoma va O'zbekiston
Respublikasi lnvestitsiya va Tashqi Savdo Vazirligi
bilan investitsiya bitimi imzolandi. Yuqoridagi
kelishuvlar asosida ushbu loyihani amalga oshirish
bo'yicha keyingi chora-tadbirlar to'g'risida
O'zbekiston Respublikasi Prezidentining PQ-5003 -
sonli Qarori imzolandi (l-ilova l0-bet).

Investitsiya loyihalari doirasida shamol
stansiyalarini qurish uchun maqbul yer uchastkalari
aniqlandi va 2021 yil l9-mart sanasida Buxoro
Viloyati G'ijduvon tumani Hokimligining 173-sonli
yer ucahstkasi ajratish Qarori qabul qilindi (2-ilova
2-bet). Shu tariqa, bu qaror Buxoro viloyati hokimligi
tomonidan 2021 yil23-mart sanasida 129-son qaror
bilan tasdiqlandi (3-ilova 3-bet). Holbuki, Pillachilik
va Qorako'lchilikni Rivojlantirish Qo'mitasi bu
yerlargaegalik huquqi borligini ta'kidlab, yer ajratish
qarorlari qaytadan qo'mita tomonidan berilishi
kerakligi va keyinchalik yer ijara shartnomasi ham
uchbu qo'mita bilan imzolanishi kerakligini aytib
o'tishdi.

Yuqoridagilardan kelib chiqib, Sizdan qisqa
muddat ichida masalaga oydinlik kiritish va yer ijara
shartnomasi kim bilan tuzilishi kerakligi haqida
mao lumot berishingizni so'raymiz.

hn OOO (ACWA POWER BASH WIND>

Pecny6nura Yg6exrcrar, ropoA TaLuKeHr,
lOxyca6a4cxuil paion, npocner'r Amurpa Teruypa,
1 07-6, Mexfgyxapo4usrfi Ersxec l-lenrp,
srax Ne 13 o$uc No A-2.

Buxoro viloyati hokimligiga

Nusxasi: Buxoro viloyati G'ijduvon tumani
hokimligiga

Hereby, FE "ACWA POWER BASH
WIND" LLC expresses its respect to you and thanks
you for the support provided to the activities of our
companies.

Accordingly, or1 projects for the
constructiou of wind power plants in the Bukhara
region, PPA was signed with NEGU and Investment
Agreement with MIFT of the Republic of
Uzbekistan. Based on the above agreements,
Resolution of the President of the Republic of
Uzbekistan No. 5003 on further measures for the
implernentation of this project was adopted (Annex
l, l0-pages).

As part of the investrnent projects, suitable
land plots for the construction of wind farms were
identified, and on March 19,2021, the Khokimiyat of
Gijduvan district of Bukhara region adopted a

Resolution No. 173 on the allocation of land (Annex
2,2-pages). Thus, this decision was approved by the
Bukhara Region Khokimiyat on March 23,2021 by
Resolution No. 129 (Annex 3, 3-pages). However,
Sericulture and Karakul Farming Development
Committee said that land ownership rights were in
place and that land allocation decisions should be re-
issued by the Committee and a land lease agreement
should be signed with the Committee later.

Based on the above, we ask you to clarifl,
the issue as soon as possible and provide information
on with whom the land lease agreement should be

concluded.

Hunnat ila,

Bosh direk

ljrochi: Mavlonov A
+99890 026 9960

Sincerely,

Onarqulov Sh. K.

" R
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O'ZBEKISTON RESPUBLIKASI BUXORO VILOYATI HOKIMINING

aARORT
200118, Buxoro shahri,I. Mo'minov ko'chasi,l-uy. Tel: (365) 224-3tl-85, faks: 223-05-95,e-mail: info@buxoro.ttz, buxorc@exat.uz

zolt-yir"M 0a 'Hg *r Buxoro sh.

rreuxf na fnxgynon ryMaunap[ xoKnMuuunr r[aMoJr gJreKTp cra'qrrfc[ r(ypfiru
y.ryu ep axparrru rirpncu4arn rqapoprapnufi TacAntgrau rirpncnga

Vs6eKncroH Pecny6JILrKacI{ o'Ep KoAerccH"HuHr 5-nao.q.q acvL Ep yqacrKrurapu 6epnru
(peanusaqrx rqrrlrur) Maculauarpvryr rtpz6 ur.rrgisvn Eyxopo Bwrorrr. KoMuccfircl
finrurumnnuxr 2O2l fiwJ{f 6 I ilJ/t"rsnn 6a6nura acocranr6,

KAPOP KIIJIAMAH:
l. FrorlysoH TyMaH xoKr,rMr{Hr.rHr;

' 2021 fun 19 uaprraru ""6yxopo Br.rJrorru Fux4rnon ryManr.r Eapara rr.ralanna

Qyraporap xyrylu{Aa rVBBarr{ 500 MBr 6}nran manron greKrp crarq}uculul Xyprru,, yvyu
"AcwA PowER BASH WIND" uacrym.r.rrx qeKrraHrag x<avrwrrfi Irrarrrru u xopr.rxrn:i
KopxoHacl'r (Caynux Apa6r,rcton)ra maprlroMa acocr{Aa Qotna.lranurura ep uafi4onr.r arKparnrl
rfrpucraa"rr.r l7 3 - coutru;

fleux} ryrr,ran xoKr{MlHr{Hr;

' 2021 frr4n 23 uaprgarn *AcwA PowER DZYANKELDy' uacrynurrn qeKrraHrau
xaMrrrrr{ maKrrruaru xoploxufi ropxolracura flemc} ryruanu4a (yBBarn 300-500 MBr 6}nrau
maMon gJreKrp craHrl[rcrrHu rvpr4rtr Ma(caArra ep uatgolrn axcpatu6 6epuru ri4lucuga"rra
227 -counn Kapopnap[ Tac.q[(raucr{a.

2. 'AcwA PowER BASH WIND" vacnyrnrru ne*ra'ra' .*a\rn4a,rh uars ,ua*
xoprorraft KopxoHacr{ arKpar}rrrlaH xaruu 295,1 rerrap, ..ACWA powER DZYANKELDY'
Macsym{tru qeKJIaHraIr xtlMrrtrll rnaK,r[Aafl{ xopnxufi Kopxogacfira 280,0 rerrap rfrnoa ep
uafi4orurapugan Ma(caArv Ba caMapaJru $ofuarrancun.

3, Ka'qacrp ar€Hrrrrru surorr 6oru( apMacn ({.paxa6or) 6apva ryxNarnap
pacruufiianrrup[nrallAaH xefitn ep aacparu6 6epurunu rabMurrJracuH xaMra ep xuco6crrura
terruu;ul lsrapruprururap K4prlrcmr.

4. Ym6y (apop racArrr.r xaJrK AerD/Tarnapu rrnom Kenraurr{Hr{Hr Has6araaru ceccfircv
i\,IyXO KaM aC I,IIa KI,Ip LITIIJI CI,IH .

5. Masnyp Kapop ulKpoc BI{JrOflT XOKr,rMr,rHr.rHr KlruuroK Ba cyB xiNalrura
M acarriur apn fyirwra yp MACUTA IOKJIATLIJICI4H.

.#ffiBu.nosr xorcIl E.3apurroB



Ep yuacrKaJrapn 6epnu (peaJrrr3arlrrr KrrJrnrrr) MacaJraJraprrHu rcipn6 un4yBrrrr
Eyxopo B rrJro.flTrr KoM rr cc rrfl crr fi nrn"rr u ru rr H rl H r

l/ZtU-coHJ*r 6aeun
Vt't rt tl nQ

2ozrnn.rr /g 24 &lil, lJ ,p3, Byxopo BrrJroflT xonrrMJrrrrrr
KI|rrnK Ma?KnHcnap 3aJrH.

Panc.uuK KlrJrArr:

(arnarrrArrJrap:

E.3apnrroB - BrrJrornr XoKrrMrr, KoMrrcclrlil pa[cu.

Bzlosr xoKLtMLrHr{Hr }puu6ocapn A.Harapon, Ka4acrp
areHTJr uru Bprrosr 6oru4apMacr,r ({. Paxa6on), Kr,rruno4 x}xan urvr
(A.Xana4on), naaprasufi 6aur (X.Ilrapouon), crarr{cruKa
(V.XynaaHa3apoB), Berepr4:aapun (H.Co6upon), MOJIII'I
(E.AgzroB), "Anay-E5xopo" vppura\us, TLr3r4MJrapv xaB3a
(3.@afisnllaen), vpMoH xlxaluru (C.Xa66opon)
6oru4apMaJrapr4 6ounuKrrapn, BHJrof,T eJreKTp TapMoKJr apu
KopxoHacv (F.Xaeron), "XyAyArag Eyxopo" ra3 rabMrrHorr,r
$wnuanu (V.A6luen), Br{Jrof,T can}rrap vrfl-silwAeMr{oJrorr{rr
Ha3oparrr MapK€l3n (A.Tixraen), flunnaqr,rJrlrK na I(oparfluulnr
6ourqap vracv (O.Igaparon) (p!fixar acocn4a).

KyH Taprr{fiuz

Vg6erucroH Pecny6 ilvrKacn "Ep KoAercu"HnHr 5-naoAA acura acocaH
Fzx4yBoH TyIvIaHJrapH xoKLrMJrapI4HHHr IuaMoJr eJreKTp craHrlr{f,c}r 1qypu1ll rryH
alKp arr{ru rrrp ucn lid' f Lr (apopJr ap rdH u r ac Aurgr aul xaKr{Aa.

Ileulr! Ba

ep uafiAoHrr

(8. 3 apuno6, A. Hasapo e, {. P acrca1oe, B. I{aocopoe, M. Vuapoe, E. 3apunoe)
VlurunwrrA& BrrJrof,T XoKIMHHLTHT lpnH6ocapv A.Hasapon clsra .ru4u6,

"EyxopoYg6erzcroH Pecny6 ilvrKacn flpesu4eHrr.rHraHr 20zl fiun 23 QenpzurAarpr
s}Iro-trlTHzHr FDK4/BoH na Ilerur] ryr'rarrrrAa (yBBarrr 300-500 MBr 6]nran [raMoJr gne1rp
crarrrlrlnrclr rgryzru" rrHBecrlrrlr{f, nofinqacuun aM€ulra oruHpr.ntr vopa-ra46upnaprn
rirpucrga"rz rK-5001 sa I4-5003-cognn Kapoplr r.Dr(pocnnrr rabMrrruraur Ma(caAr.rAa
4aita tzrnanaArlraH gueprlrtHlI pl,IBoxJran{umrp[rrrnr,r rabM[HJlaru, oJreKIp srreprfirclr
uuura6 vr4ap6rna ra6uffi. ra3AaH $oftgaflaHn,u*u ravafi'nrpnru 1ar,q4a nura6 qu(apuru'rr
4uaepcn$uraqvrurarrr, EryE[HrAeK, gneKTp grreprerr.rKa rapMorrrra rfrpryan-rfrpn
xoplrxrufi uuBecr[IlrarJrapn Kerrr xar6 I(r{Jrrrltr, Kysran-Kynra puaoxnanaErran
MElMJraKarrrMr3Aa rootad truKapru'' xoKMrr*rr r]naform'ga rapyp 6]n4prarr gneKTp
g'epflrrrcura 6fnran rwm,6u'u (orrr4plru Ma(caArnla rleuucf na Fnx.qrnon ryrr4{lrrJrapu
xyAyAJIapI'IAaIr 6ennuanras raprn6ga ep rraafiAou ancparn6 6epunrarurr,rru a['na6, yru6y ep
uaft4onnapn4a nofilqa KoMrltlulrtcrr rlHBecrr{rlfif, loit:n{acunrt aMaJrra ounrprlru Ao4paclrAa
$ruo'o( xfxamrz na fpnron xlxarnru r'uura6 quKapuru'' uo6y4rapurarurKnaprlr ]pnnru
(o[JIaIIIAaH (KoMneHcaq[t r]loanaprqan) osog ryrnulrrarrJrr{ru finnmnur \argarrgr4Jrap[
ranrpz6 6ep.ur.

Ilynga' cinr, Kagacrp arre'TJ'rr{ BriJrorr 6o'qapuacu 6ouurnru raeu([aculrr.r
{'Paxa6oa cpra vraryr6, yru6y MaKcaryIa 4a6yr q.unnran Fux4raoH Tyrr4a'}r



xoKlrMnrrlrHr "AcwA PowER BASH WIND" Macbyrr,r.f,rr,r EreKrranr"H x(aMr.rrrr{
IIIEtKrrqaru xoprorurfi KopxoHacr.rra 2021 irutr 19 rraapr4aru 173-cosnn 4apopz 6unan
285,1 rerrap sa "ACWA PowER DZYANKELDY' uacrynurrn qeKrraurag xaMr{rrr
rlraKrrr{Aaru xopnxruz KopxoHacura 2021 iaw 23 l/'aptwry. 227-corum 4apopn 6mau
280,0 rermp dnor ep uaftIonr,'a uraMoJr enercrp crarrrryrrcu S{priru ysy* ep
uaftgounap rlr Vs6erncron Pecrry6nuxacnxnnr "Ep KogeKclr" rana6napn acocr4Aa
pacuufinaurulpnnrauul}trv Ba S/p]ilr]rru rurJrapnra r446npropnapnunr uonr.rxnufi
UMKOHT{rrJrapn }prann6, nofir.rxalapnr.r }': rarqruga aMaJrra oruup}rurrHr4 atrnn' 6epu6,
yru6y 4apopnaprurHr rac4{fltHrr B}urorr roMrrccr4f, cu MJrr(oKaMacr{ra ra(ArlM grru,

Mylora"rua acocfiAa KoMuccl{s as3onaprlHrnr {urcp aa Mynoxa3aJrapunn uno6arra
orn6, Ep rracrKarrapu 6eprru (pearnraqr.rr 4r.uruu) Macarr rapr{Hr.r rfpu6 qmsnqr
BIIJIofi T KoMlrccfirctl frrzrvttamzt

KAPoP (UJIA AI/:
t. Vs6errcron Pecny6nrvrKacu "Ep Ko4excu"HnHr 5-uoM acuta uynoQu4

Fux.4yBoH TyMaH XoKLrMr4HuHr;

- 2021 itun 19 naaprAaru ""E5D<opo BI,IJI oflTvI FIaxAyBoH Tyr\,ranu Eaparca MaxiurJra

xopnxufi Kopxonacr{ (cayaw. Apa6ncron)ra EaprHoMa acocr{Aa Qofi4anauumra ep
naafi4oHr{ axparuru ryrp r4cvrga"rn I 7 3 -couttu;

Ilemr! ryrtlan xoKlrMrrur{Hr;
- 2021 rnlrr 23 MaprAarlr "ACWA powER DZYANKELDy' uacryanrrn

qeKrrauraH xalMrrrrrlr maKJr[Aaf,lr xoplrxorft Kopxonac[ra rleury TyrrranuAa rgnrarn 300_
500 MBt 6fnrax ur.lMoJr eJrerop cragrl[rcng]r r$pwu MaKcaAnAa ep ruafi4onu axpatn6
6epuru rfrpncw4d' rv 227 -cowm Kapopnaprr racA[Krarrcr{H.

2.Yut6y 6aeu KapopuHuHr rac$uru BHJrorr xoKr{MuAaH c}pancun.

Kounccn B.3apurroB

Qyxaporrap XyAyAr,rAa KyBBarrr 500 MBr
y.ryH "ACWA POWER BASH WIND"

6lnraH rrraMoJr gJreKTp craurln r cLr:nu Kypuur"
MacbyJruflTu qeKIaHraH >KADIVTATU rUaKJrprAAtu

wW
F0TUKAPMACH



BUKHARA REGION MUNICIPALITY 

N660 

30.09.2021 

 

dŽ͗�^Ś͘KŶĂƌŬƵůŽǀ͕�ĚŝƌĞĐƚŽƌ�ŽĨ�͞��t��
WŽǁĞƌ��ǌŚĂŶŬĞůĚǇ�tŝŶĚ͟�>>��ĂŶĚ�
͞��t��WŽǁĞƌ��ĂƐŚ�tŝŶĚ͟�>>� 

Copy: Committee of the Republic of 
Uzbekistan on development of 
Sericulture and karakul farming  

 

In response to letter N49 and N50 on 20.102021: 

 

We are glad to know that your company is going to construct wind power plants in Bukhara 
region.  

We have examined your request sent to municipality in close coordination with representatives 
of relevant sectors.  

Based on chapter 4 of WƌĞƐŝĚĞŶƚŝĂů��ĞĐƌĞĞ�ϰϰϮϮ�ĚĂƚĞĚ�ŽŶ�ϮϮ͘Ϭϴ͘ϮϬϭϵ�͞ Measure on increasing 
the effectiveness of electricity generation, development of facilities that economises usage of 
ŶĂƚƵƌĂů�ƌĞƐŽƵƌĐĞƐ͟  it was agreed with Ministry of Energy that ^ĂƵĚŝ��ƌĂďŝĂŶ�ĐŽŵƉĂŶǇ�͞��t��
WŽǁĞƌ͟�ǁŝůů�ĐŽŶƐƚƌƵĐƚ�ǁŝŶĚ�ƉŽǁĞƌ�ƉůĂŶƚƐ�ǁŝƚŚ�Ă�ĐĂƉĂĐŝƚǇ�ĨƌŽŵ�ϱϬϬ�Dt�ƵƉ�ƚŽ�ϭϬϬϬ�Dt�ďĂƐĞĚ�
on public private partnership.  

Moreover, based on resolution of Cabinet of Ministries N164 (paragraph 4.b) on 15.12.2020  it 
was agreed to sign an agreement with ACWA Power on construction of wind power plants in 
Bukhara and Navoi regions with total capacity of 1000 MW.  

Based on these assignments, relevant representatives examined available as well as suitable 
lands across the republic.  

In particular, 31 000 ha of land in Peshku district and 21 500 ha of land near Ayakagitma lake in 
Gijduvan district  were considered as the most suitable ones/ Overall, it was decided that for 
constructing wind farms as well as placing wind turbines will be necessary 1 100 ha of land.  

These lands are allocated to the Committee on developing sericulture and karakul farming.  

As per paragraph 13 of PD-4420 dated oŶ� ϭϲ͘Ϭϴ͘ϮϬϭϵ� ͞KŶ� ŵĞĂƐƵƌĞƐ� ŽĨ� ŬĂƌĂŬƵů� ĨĂƌŵŝŶŐ�
ĚĞǀĞůŽƉŵĞŶƚ͟�ŝƚ�ŝƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĂƚ�ůĂĚƐ�ĂůůŽĐĂƚĞĚ�ĨŽƌ�ŬĂƌĂŬƵů�ĨĂƌŵŝŶŐ�ĚĞǀĞůŽƉŵĞŶƚ�ƐŚŽƵůĚ�ďĞ�
returned to the state reserve fund within ƌĞĐĞŝǀŝŶŐ� ŽĨ� ĂŐƌĞĞŵĞŶƚ� ŽĨ� ͞ŬĂƌĂŬƵů� ĨĂƌŵŝŶŐ�
ĂƐƐŽĐŝĂƚŝŽŶƐ͘͟� 

In this regard, for implementation of PD 4422 dated on 22.08.2019 in a timely manner, Ministry 
ŽĨ� �ŶĞƌŐǇ� ĂŶĚ� ^ĂƵĚŝ� �ƌĂďŝĂŶ� ĐŽŵƉĂŶǇ� ͞��t�� WŽǁĞƌ͟� ƐĞŶƚ� ƌĞƋƵĞƐƚ� ƚŽ� ƚŚĞ� �ƵŬŚĂƌĂ� ƌĞŐŝŽŶ�



municipality asking to allocate land plots required for construction of power plant facilities in 
Gijduvan and Peshku districts on selected land plot considering that these plants will need 
only some parts, as per coordinates, for placing wind turbines and other facilities.  

As per letter received from Committee on sericulture and karakul development farming No1-
2/241 dated on 31.12.2020, Committee has agreed on allocation of 1100 ha of land for 
ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ǁŝŶĚ�ĨĂƌŵƐ� ŝŶ�'ŝũĚƵǀĂŶ�ĂŶĚ�WĞƐŚŬƵ�ĚŝƐƚƌŝĐƚƐ� ŝŶ�ĐĂƐĞ� ŝĨ� ŝƚ�ĚŽĞƐŶ͛ƚ�ŶŽƚ�ĂĨĨĞĐƚ�ŽŶ�
Committees activities.  

As per paragraph 8 of PD-5001 on Ϯϯ͘Ϭϯ͘ϮϬϮϭ�͞KŶ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ǁŝŶĚ�ƉŽǁĞƌ�ƉůĂŶƚ�ǁŝƚŚ�Ă�
capacity of 300-ϱϬϬ�Dt�ŝŶ�WĞƐŚŬƵ�ĚŝƐƚƌŝĐƚ�ŽĨ��ƵŬŚĂƌĂ�ƌĞŐŝŽŶ͟�ĂŶĚ�W�-ϱϬϬϯ�ŽŶ�Ϯϯ͘ϬϮ͘ϮϬϮϭ�͞KŶ�
construction of wind power plant with a capacity of 500MW in Gijduvan district of Bukhara 
ƌĞŐŝŽŶ͕͟�ůŽĐĂů�ĂƵƚŚŽrities are obliged to allocate required land plots to Investing company for 
realisation of these projects.  

To execute these assignments, based on instructions given in PD-ϱϬϬϭ�ŽŶ�Ϯϯ͘ϬϮ͘ϮϬϮϭ�͞��t��
WŽǁĞƌ��ŚĂŶŬĞůĚǇ�tŝŶĚ͟�>>����t��WŽǁĞƌ�ĂƐ�ǁĞůů�ĂƐ�ŝŶ�ƐŝŐŶĞĚ�ŝnvestment agreement and PPA 
agreement, Dzhankeldy municipality has allocated required 280 ha of land under the mayor 
order N129 on 23.03.2021.  

Furthermore, based on PD-5003 on 23.02.2021 as well as PPA agreement signed by Project 
developer ʹ ͞��t��WŽǁĞƌ��ĂƐŚ�tŝŶĚ͕͟�'ŝũĚƵǀĂŶ�ŵƵŶŝĐŝƉĂůŝƚǇ�ŚĂƐ�ŝƐƐƵĞĚ�ĂŶ�ŽƌĚĞƌ�ďǇ�ĂůůŽĐĂƚŝŶŐ�
285.0 for project implementation under order No129 dated 23.03.2021.   

Considering above mentioned, we inform you that land lease agreements should be signed with 
relevant district municipalities as per land lease orders.  

Aneex in 25 pages.  

Deputy mayor 

A.Nazarov  



Municipality of Gijduvan  District 

 

No1/470 

20.01.2021 

      To Mayor of Bukhara region municipality 

In response to your letter No429 on 16.01.2021,   

For execution of chapter 4 of the PD 4422 dated 22.08.2019 , we would like to inform you that 
land in on north-western part of Ayakagitma lake examined by representatives of Ministry of 
Energy will be allocated to investor as per request.  

 

Best regards,  

Mayor of district,  

M.Umarov 

 



  

 

 

Bash 500MW Wind Farm  
ESIA -Appendices: Part A 

Appendices 

   

APPENDIX E ² AIR INSULATED SUBSTATION (AIS) 
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1 INTRODUCTION 

1.1 Entran Ltd have been commissioned to provide a noise assessment for the project known 

as the ‘Bash Wind Farm’, Uzbekistan. The project site is in the Gijduvon district of the 
Bukhara region of Uzbekistan. This report presents the results of the noise model 

constructed to identify potential effects at nearby noise sensitive receptors.  

1.2 This noise assessment has been undertaken in accordance with the World Bank 

Group/International Finance Corporation’s (IFC) environmental guidelines on Wind Energy 
projects. 

1.3 The 500MW wind farm will comprise 79 Envision EN171 (6.5MW) turbines and ancillary 
equipment. The general site location is presented in Figure 1 and the receptors are 

presented in Table 1.1. 

1.4 This Report is necessarily technical in nature and contains terminology relating to acoustics 

and noise. Therefore, a glossary together with a brief introduction to the subject of noise has 
been provided in Appendix A. 
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Figure 1 Bash Wind Farm Project, Locations of Wind Turbines, Receptors and Noise Survey 

Locations 
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1.5 For the purposes of this study all nearby human settlements and ecological sites that are 
considered to be noise sensitive as shown in Table 1.1. 

Table 1.1 Identification of Sensitive Receptors 
 

Receptor Location 
WGS84 (Zone41N) UTM 

Nearest 
WTG 

Distance 
to Nearest 
WTG, m 

Ground 
height at 
receptor, m 

Description 

R5 641016.8,4502567.7 BAS32 265 295 Residential use by herders (within the 
project site) 

R6 639992.1,4503251.3 BAS32 1047 267 Residential use by herders (within the 
project site) 

R7 645640.4,4497535.9 BAS76 3038 240 Residential use by herders (within the 
project site) 

R12 647579.1, 4488583 BAS71 4720 263 Kuklam Village 

R18 639117.4,4491013.7 BAS63 382 255 Residential use by herders (within the 
project site) 

R15 633497.1, 497330.4 BAS49 4605 155 Ecological Use, Lake Ayakagitma 

R22 648054.6,4507580.7 BAS1 1434 271 Residential use by herders (just 
outside project site) 

R21 640320.8,4496324.5 BAS56 730 261 Residential use by herders (within the 
project site) 

R23 641626.9,4508563.8 BAS19 3696 256 Residential use by herders 

R24 633986.1,4502241.9 BAS40 1804 185 Residential use by herders 

R25 633224.3,4501879.8 BAS39 2492 159 Residential accommodation by 
fishermen at Lake Ayakagitma 

R28 630664.3,4503025.3 BAS35 3015 168 Ecological Use (water-well for 
livestock) 

R29 634069.3,4502084.4 BAS40 1882 179 Ecological Use (water-well for 
livestock) 

R30 633302, 4487227 BAS68 5236 221 Residential use by herders 
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2 NOISE ASSESSMENT CRITERIA 

World Bank Group/International Finance Corporation 

2.1 The Environmental, Health and Safety’ Guidelines for Wind Energy (2015) sets 

the following screening criteria for wind farms: 

“Preliminary modelling should be carried out to determine whether more 

detailed investigation is warranted. The preliminary modelling can be as simple 

as assuming hemispherical propagation (i.e., the radiation of sound, in all 

directions, from a source point). Preliminary modelling should focus on 

sensitive receptors within 2,000 meters of any of the turbines in a wind energy 

facility.” 

 

“If the preliminary model suggests that turbine noise at all sensitive receptors 

is likely to be below an LA90 of 35 decibels (dB) (A) at a wind speed of 10 
meters/second (m/s) at 10 m height during day and night times, then this 

preliminary modelling is likely to be sufficient to assess noise impact; otherwise 

it is recommended that more detailed modelling be carried out, which may 

include background ambient noise measurements.”. 

2.2 The EHS Guidelines for Wind Energy (2015) do not provide a noise limit other 

than the screening limit and therefore the general IFC guidance has be applied 
in common with other such projects. 

2.3 The IFC / World Bank Environmental, Health, and Safety General Guideline (1.7 
Noise (2007) is therefore applied for the Bash Wind Farm project and presented 

below in Table 2.1. 
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Table 2.1 IFC/World Bank Group Noise Level Guideline (adopted from WHO 

guidance) 

Receptor 

LAeq,T (dB) 

Daytime 

07:00 – 22:00 

Night time 

22:00 – 07:00 

Residential, Institutional, 

Educational 
55 45 

Industrial, Commercial 70 70 

 

2.4 The above guideline values are expressed in terms of LAeq,T and for the 

comparison with the LA90,T parameter used for the preliminary assessment, a 
correction of -2 dB has to be applied (the limit for residential use is therefore 53 

dB LA90,T during the day and 43 dB LA90,T during the night). 

2.5 The above noise limits can be revised to allow for a 5 dB increase over ambient 

noise levels in the following manner: 

• Daytime: The higher of 53 dB(A) or 5 dB(A) above the prevailing day-time 

background noise level; 

• Night-time: The higher of 43 dB(A) or 5 dB(A) above the prevailing night-time 

background noise level. Good practice is not to normally exceed the absolute 
noise criteria or the background noise level. 

Uzbekistan National Standards 

2.6 Given the proximity of the nearby communities, it is expected that the applicable 
residential standards will be applicable to the Project. SanPiN No. 0339-16 

“Sanitary rules and norms of planning and development of settlements of 
Uzbekistan provides criteria for noise levels at residential areas. 

2.7 The guideline criteria for residential areas are set out in Table 2.2 below. 
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Table 2.2 National Noise Standards 

Receptor 

Uzbekistan, SanPiN No. 0325-16.  
 

Daytime (07:00 to 
23:00) LAeq,T dB 

Night-time 
(23:00 to 07:00) 

LAeq,T dB 
 

Residential, institutional, 
educational 55 45  

Industry, commercial 75 70  

 

2.8 For sensitive locations (e.g., residential use buildings), the noise limits for the 

Uzbekistan’s National guidance are the same as the IFC guidance. 

2.9 The above guideline values are expressed in terms of LAeq,T and for the 
comparison with the LA90,T parameter used for the preliminary assessment, a 

correction of -2 dB has to be applied. 

2.10 The calculation methodology for assessment purposes is outlined in 

International Standard ISO 9613-2:1996 (‘Acoustics — Attenuation of sound 
during propagation outdoors — Part 2: General method of calculation’). The 

standard specifies an engineering method for calculating noise at a known 
distance from a variety of sources under meteorological conditions favourable to 

sound propagation. The standard defines favourable conditions for light 
downwind propagation where the wind blows from all the turbines to the 

receiver(s) within an angle of +/-45 degrees from a line connecting each turbine 
to each receiver, at wind speeds between approximately 1 m/s and 5 m/s, 

measured at a height of 3 m to 11 m above the ground. Equivalently, the method 
accounts for average propagation under a well-developed moderate ground 
based thermal inversion. In this respect, it is noted that at the wind speeds 

relevant to noise levels from wind turbines, atmospheric conditions do not favour 
the development of thermal inversions throughout the propagation path from the 

source to the receiver.  
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2.11 The general calculation method considers the following attenuation corrections: 

• Geometric divergence  

• Air absorption  

• Reflecting obstacles  

• Screening  

• Vegetation  

• Ground reflections  
 

2.12 Attenuation due to the above factors is applied to the sound power levels of the 

noise sources to derive the resulting noise levels at the receptors. 

2.13 Wind turbines are sound sources with special characteristics, such as wind 

speed dependent sound power levels, high source heights etc., which require 
special considerations. These parameter adjustments are chosen in 

combination (see Table 2.3) to give a more reliable calculation methodology. 

Table 2.3 ISO9613 Parameters used in the Preliminary Noise Assessment. 

Calculation Parameter ISO 9613 
 

Observation 

Agr = -3 (Geometrical divergence) Normal correction for wind farms 

Cmet = 0 (Metrological corrections) Normal correction for wind farms 

(downwind propagation) 

Terrain obstacles correction = 0 (site 

specific) 

Normal correction for wind farms (site 

specific for a worst-case assessment) 

Temperature = 100 C; 

Relative Humidity = 70% 

Normal correction for a worst-case 

assessment for sound propagation. 

Correction of results from LAeq,T to LA90,T 

by  -2dB. 

Normal correction in the UK and some 

other countries but not universally 
applied by all countries. 

For propagation of turbine sound to a 
receptor across a valley with a concave 

profile, a correction of +3 dB must be 
applied. 

Normal correction for wind farms. 

Ground Absorption Factor, G=0.5 The normal correction for wind farms in 
the UK, Germany, NZ and Australia is 

G=0.5.  
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3 NOISE SURVEYS 

3.1 As mentioned earlier in this report, criteria based upon the ambient noise levels at reference 
speeds (e.g. 10 m/s at 10m) are routinely applied with an allowance of 5 dB above the 

prevailing noise level or the criteria presented in Tables 2.1 and 2.2 (whichever is the 
highest). 

3.2 Background noise monitoring was conducted by contractors employed by 5C Limited at four 
proxy locations (N1 to N4) in lieu of the human settlements/ecological sites shown in Figure 

1. The monitoring survey duration was between 10th August 2021 and 9th September 2021. 
Survey details are published elsewhere. Ten-minute intervals were recorded, with the 

LA90,10min readings synchronised with the site’s wind mast data to determine background 
noise levels. 

3.3 It is understood that all acoustic measurement equipment used during the noise surveys 

conformed to Type 1 specification of British Standard 61672: 2013: Electroacoustics. Sound 

level meters. Part 1 Specifications. The noise measurement equipment used during the 

surveys were calibrated at the start and end of the measurement period. No significant drift 
in calibration was found to have occurred on the sound level meter. 

3.4 The regression analysis of the monitored noise levels is presented below (for a standardised 
wind speed at 10m/s and a height of 10m). As observed over the course of the monitoring 

survey, it was evident that there was, apart from wind noise, an absence of any other 
significant noise source(s). Therefore, to gather sufficient data for the regression analysis, 

daytime and evening periods were aggregated to the period 0700 to 2300 hrs (as per the 
adopted criteria). The night-time period remains between 2300 to 0700 hrs. 

3.5 The regression analysis is presented below in Figures 3.1 to 3.8. 
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Figure 3.1 Daytime Noise Levels for Survey Location N1 

  

Figure 3.2 Night-time Noise Levels for Survey Location N1 
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Figure 3.3 Daytime Noise Levels for Survey Location N2 

 
 

Figure 3.4 Night-time Noise Levels for Survey Location N2 
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Figure 3.5 Daytime Noise Levels for Survey Location N3 

 

Figure 3.6 Night-time Noise Levels for Survey Location N3 
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Figure 3.7 Daytime Noise Levels for Survey Location N4 

 
 

Figure 3.8 Night-time Noise Levels for Survey Location N4 
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Table 3.1 Derived Background Noise Limits 
Location Noise Level at Standardised 

Wind Speed (10 m/s at 10m), 

LA90,T dB 

 

Day/Night 

Derived Criteria based on 

Background Noise levels, LA90,T dB 

(10 m/s). See Paragraph 2.5. 

 

Day/Night 

R5 28/39 53/43 

R6 28/39 53/43 

R7 33/27 53/43 

R12 33/27 53/43 

R15 29/43 53/43 

R18 29/43 53/43 

R21 29/43 53/43 

R22 29/43 53/43 

R23 29/43 53/43 

R24 28/39 53/43 

R25 28/39 53/43 

R28 28/39 53/43 

R29 28/39 53/43 

R30 29/43 53/43 
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4 NOISE ASSESSMENT 

 Turbine Data 

4.1 The sound power levels of the turbines in octave bands are presented below in Figure 4.1 
for the hub height wind speed of 10m/s. The hub heights of the EN171 turbine are at 100m 

relative to the ground. The layout details are presented in Appendix B. 

Figure 4.1 Octave Data for the turbines (hub height, 10m/s, not adjusted for uncertainty) 

 

4.2 All the above sound power levels are not guaranteed by the manufacturer and therefore, for 
the purposes of noise modelling, an uncertainty of +2 dB has been applied for a worst-case 

assessment. The +2 dB addition to the sound power levels is in accordance with good 
practice guidance and is routinely applied for wind farm projects where there is no 

manufacturer’s warranty. 

Other Acoustic Considerations 

4.3 The IFC guidance does not consider other factors such as tonality. It is understood from the 
turbine manufacturers’ advice that tonality will not be an issue for receptors beyond 300m 

from the nearest turbine. For receptors within 300m of a turbine, a tonal penalty of 5 dB is 
applied as per normal international guidance. 
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Calculation of Noise Levels at Receptors 

4.4 Noise levels at the receptors has been calculated using the noise-modelling suite IMMI2021 

(recognised by the European Union and the UK Government), in accordance with the ISO 
9613 prediction methodology (applied with the above-mentioned calculation modifications). 

4.5 In addition to the uncertainty adjusted turbine sound power levels used in the calculations, 
the model also considers the effects of the topographical conditions throughout the area as 

well as applying a light downwind propagation correction to represent worst case. The model 
considers the noise ‘emission’ of each turbine and calculates the accumulative noise level 

at each receptor in accordance with the ISO9613 methodology discussed in Table 2.3. 

4.6 The topography model was obtained from the (Space) ‘Shuttle Radar Topography Mission’, 
(SRTM), at 30m resolution. The turbine layout supplied by the client is presented in Appendix 

B. Noise levels have been calculated at the first-floor height (4m above ground). None of the 
receptors fit the ‘concave’ profile and therefore further corrections have not been added. 

4.7 The results of the noise model (for Bash Wind Farm) are shown below in Table 4.1. The 
difference in ground level to the first floor is not significant due to the high noise sources and 

therefore long slant distances as well as long horizontal distances as well as the limitations 
imposed on the ISO9613 methodology set out in Table 2.3. Noise contours for six receptor 

areas at wind speeds 5 m/s and 10 m/s are presented in Appendix C. 
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Table 4.1 Noise Levels at Receptors (rounded) - First Floor (4m above ground) 

Receptor Location Nearest 
Turbine 

Distance 
to 
Nearest 
Turbine  

5m/s 6m/s 7m/s 8m/s 9m/s 10m/s 

   
(m) LA90,T dB 

R5 641016.8,4502567.7 BAS32 265 49.1 51.5 54.9 57.7 59.1 59.4 

R6 639992.1,4503251.3 BAS32 1047 34.8 37.3 40.6 43.5 44.9 45.2 

R7 645640.4,4497535.9 BAS76 3038 27.5 29.9 33.3 36.1 37.5 37.8 

R12 647579.1, 4488583 BAS71 4720 18.8 21.2 24.6 27.4 28.8 29.1 

R18 639117.4,4491013.7 BAS63 382 41.8 44.2 47.6 50.4 51.8 52.1 

R15 633497.1, 497330.4 BAS49 4605 22.1 24.6 27.9 30.8 32.2 32.5 

R22 648054.6,4507580.7 BAS1 1434 30.0 32.4 35.8 38.6 40.0 40.3 

R21 640320.8,4496324.5 BAS56 730 38.2 40.6 44.0 46.8 48.2 48.5 

R23 641626.9,4508563.8 BAS19 3696 25.3 27.8 31.1 34.0 35.4 35.7 

R24 633986.1,4502241.9 BAS40 1804 30.3 32.7 36.1 38.9 40.3 40.6 

R25 633224.3,4501879.8 BAS39 2492 27.6 30.0 33.4 36.2 37.6 37.9 

R28 630664.3,4503025.3 BAS35 3015 25.0 27.4 30.8 33.6 35.0 35.3 

R29 634069.3,4502084.4 BAS40 1882 29.8 32.3 35.6 38.5 39.9 40.2 

R30 633302, 4487227 BAS68 5236 16.5 18.9 22.3 25.1 26.5 26.8 

 
4.8 For the Bash Wind Farm project, compliance with the relevant criteria is set out in Table 4.2.  

Table 4.2 Compliance with IFC/Uzbekistan Assessment Limits (10m/s) 
Receptor Compliant with the Initial 

IFC 35 dB LA90,T criterion 
Compliant with the IFC 
General / Uzbekistan 
Daytime 53 dB criteria? 

Compliant with the IFC 
General / Uzbekistan 
Night-time 43 dB 
criteria? 

Receptor Classification 

R5 N N N Residential use by herders 
(within the project site) 

R6 N Y N Residential use by herders 
(within the project site) 

R7 N Y Y Residential use by herders 
(within the project site) 

R12 Y Y Y Kuklam Village 

R18 N Y N Residential use by herders 
(within the project site) 

R15 Y Y Y Ecological Use, Lake 
Ayakagitma 

R22 N Y Y Residential use by herders 
(just outside project site) 

R21 N Y N Residential use by herders 
(within the project site) 

R23 N Y Y Residential use by herders 

R24 N Y Y Residential use by herders 

R25 N Y Y Residential accommodation 
by fishermen at Lake 

Ayakagitma 
R28 N Y Y Ecological Use (water-well 

for livestock) 
R29 N Y Y Ecological Use (water-well 

for livestock) 
R30 Y Y Y Residential use by herders 
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4.9 As can be seen from Table 4.2, only three receptors comply with the WBG/IFC’s initial 35 

dB LA90,T criterion and further detail studies including noise surveys have undertaken for 
these and other receptors. However, as shown in Section 2 of this report, the WBG/IFC 

General guidelines as well as the Uzbekistan National Standards limits still apply. To comply 
with the WBG/IFC guidelines as well as the Uzbekistan national guidelines, the following 

receptors will require mitigation measures if these receptors are considered to be noise 
sensitive: 

• Compliance with day and night-time IFC/Uzbekistan guidelines: R5; 

• Compliance with night-time (only) IFC/Uzbekistan guidelines: R6, R18 and R21. 

Mitigation Measures 

4.10 It is understood that receptors R5, R6, R18 and R21 are in a Health Protection Zone and 
due to the adverse Social Impact, these receptors will be relocated 500m or further away 

and therefore, be within the IFC/Uzbekistan Guidelines. 

4.11 It should also be noted that the noise output of a turbine varies with the wind speed and 

therefore the noise climate attributable to the wind farm will not always be at a worst-case 
output at 10m/s or greater. 
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5  CONCLUSIONS   

5.1 A noise assessment has been undertaken for the proposed Bash Wind Farm project in 
accordance with the World Bank Group/International Finance Corporation’s guidelines for 

Wind Energy. The project will consist of 79 Envision EN171 turbines (6.5MW) at hub-height 
of 100m.  

5.2 Noise levels at a sample set of receptors was calculated using a modified version (for wind 
farms) of ISO 9613-2:1996, for each of the turbine options and assessed against the criteria 

outlined by World Bank Group/International Finance Corporation’s environmental guidance 
on Wind Energy projects. The WBG/IFC guidance is considered in two parts; part one is for 

the initial study to ascertain whether any of the receptors are above a threshold value of 35 
dB LA90,T and part two is the assessment of receptor noise levels against the general 
guidance criteria of, for example, residential receptors, 55 dB LAeq,day or 45 dB LAeq,night 

(corrected to 53 dB LA90,day and 43 dB LA90,night). Similarly, national Uzbekistan guidance also 
outlines the noise limits 55 dB LAeq,day and 45 dB LAeq,night for sensitive areas. 

5.3 The assessment concludes that the majority of receptors under consideration are above the 
initial IFC guideline value of 35 dB LA90,T and therefore further studies including background 

noise surveys have been considered. However, as shown in Section 2 of this report, the 
WBG/IFC General Guidelines as well as the Uzbekistan limits still apply. Four receptors (R5, 

R6, R18 and R21) that do not comply with the WBG/IFC guidelines or the Uzbekistan 
national guidelines, will be relocated (by more than 500m) as these receptors are in a Health 

Protection Zone or/and deemed to have an adverse Social Impact. 
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APPENDIX A – INTRODUCTION TO NOISE 

In order to assist the understanding of acoustic terminology and the relative change in noise, the 
following background information is provided. 

The human ear can detect a very wide range of pressure fluctuations, which are perceived as 
sound.  In order to express these fluctuations in a manageable way, a logarithmic scale called the 

decibel, or dB scale is used.  The decibel scale typically ranges from 0 dB (the threshold of hearing) 
to over 120 dB.  

 
The ear is less sensitive to some frequencies than to others.  The A-weighting scale is used to 

approximate the frequency response of the ear. Levels weighted using this scale are commonly 
identified by the notation dB(A). 
 

A noise impact on a community is deemed to occur when a new noise is introduced that is out of 
character with the area, or when a significant increase above the pre-existing ambient noise level 

occurs. For levels of noise that vary with time, it is necessary to employ a statistical index that 
allows for this variation.  These statistical indices are expressed as the sound level that is exceeded 

for a percentage of the time period of interest.   
 

The LA90 is the level exceeded for 90% of the time and has been adopted to represent the 
background noise level in the absence of discrete events.  An alternative way of assessing the 

time varying noise levels is to use the equivalent continuous sound level, LAeq.  This is a notional 
steady level that would, over a given period of time, deliver the same sound energy as the actual 

fluctuating sound. 
 
To put these quantities into context, where a receiver is predominantly affected by continuous 

flows of road traffic, a doubling or halving of the flows would result in a just perceptible change of 
3dB, while an increase of more than 25%, or a decrease of more than 20%, in traffic flows 

represent changes of 1dB in traffic noise levels (assuming no alteration in the mix of traffic or flow 
speeds). 
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Table A1: Glossary of Terms 

Term Definition 

Decibel (dB) A scale for comparing the ratios of two quantities, including sound pressure 
and sound power. The difference in level between two sounds s1 and s2 is 
given by 20 log10 (s1/s2). The decibel can also be used to measure 
absolute quantities by specifying a reference value that fixes one point on 
the scale. For sound pressure, the reference value is 20µPa. 

A-weighting, dB(A) The unit of sound level, weighted according to the A-scale, which takes into 
account the increased sensitivity of the human ear at some frequencies. 

Noise Level Indices Noise levels usually fluctuate over time, so it is often necessary to consider 
an average or statistical noise level. This can be done in several ways, so a 
number of different noise indices have been defined, according to how the 
averaging or statistics are carried out. 

Leq,T A noise level index called the equivalent continuous noise level over the 
time period T. This is the level of a notional steady sound that would contain 
the same amount of sound energy as the actual, possibly fluctuating, sound 
that was recorded. 

Lmax,T A noise level index defined as the maximum noise level during the period T. 
Lmax is sometimes used for the assessment of occasional loud noises, which 
may have little effect on the overall Leq noise level but will still affect the 
noise environment. Unless described otherwise, it is measured using the 
'fast' sound level meter response. 

L90,T A noise level index. The noise level exceeded for 90% of the time over the 
period T. L90 can be considered to be the "average minimum" noise level 
and is often used to describe the background noise. 

Free-Field Far from the presence of sound reflecting objects (except the ground), 
usually taken to mean at least 3.5m 

Ambient Noise 
Level 

The totally encompassing sound in a given situation at a given time, usually 
composed of a sound from many sources both distant and near (LAeq,T). 
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APPENDIX B – WIND FARM LAYOUT 
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Turbine Layout 

Turbine Id UTM X-co-ord UTM Y- co-ord Absolute 
Height, m 

BAS1 648373 4506185 298 

BAS2 649045 4506020 304 

BAS3 649597 4505755 311 

BAS4 650015 4505307 306 

BAS5 648500 4501127 318 

BAS6 648244 4501558 315 

BAS7 647793 4501840 316 

BAS8 647452 4502178 318 

BAS9 647142 4502536 313 

BAS10 646808 4503590 325 

BAS11 646403 4503988 333 

BAS12 646069 4504406 336 

BAS13 645698 4504834 330 

BAS14 645368 4505369 324 

BAS15 645106 4505987 305 

BAS16 638995 4505245 299 

BAS17 639665 4505171 307 

BAS18 640283 4505084 315 

BAS19 640795 4504970 314 

BAS20 641343 4504845 318 

BAS21 641886 4504779 324 

BAS22 642325 4504612 338 

BAS23 642773 4504448 347 

BAS24 643226 4504282 341 

BAS25 643626 4504073 339 

BAS26 643968 4503730 335 

BAS27 644203 4503278 327 

BAS28 644429 4502820 319 

BAS29 644688 4502362 313 

BAS30 642034 4502391 301 

BAS31 641422 4502557 301 

BAS32 640946 4502822 306 

BAS33 631909 4506191 270 

BAS34 632255 4505763 273 

BAS35 632598 4505334 277 

BAS36 632967 4504976 281 

BAS37 633786 4504691 270 
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BAS38 634270 4504385 271 

BAS39 634615 4503943 272 

BAS40 635118 4503644 271 

BAS41 636510 4504989 297 

BAS42 636416 4504050 284 

BAS43 636529 4502987 264 

BAS44 637653 4502459 266 

BAS45 637967 4502130 265 

BAS46 638274 4501543 269 

BAS47 638630 4501177 262 

BAS48 639042 4500835 261 

BAS49 637933 4498563 265 

BAS50 638172 4498197 265 

BAS51 638418 4497824 263 

BAS52 638656 4497458 263 

BAS53 638891 4497090 264 

BAS54 639268 4496882 264 

BAS55 639530 4496487 264 

BAS56 639677 4495981 263 

BAS57 639726 4495417 262 

BAS58 639738 4494819 258 

BAS59 640050 4494488 259 

BAS60 639989 4493841 259 

BAS61 639696 4492978 257 

BAS62 638847 4491758 259 

BAS63 639379 4491292 260 

BAS64 639626 4490771 263 

BAS65 639993 4490329 265 

BAS66 640331 4489887 268 

BAS67 640839 4489660 266 

BAS68 638159 4489177 263 

BAS70 637950 4490476 264 

BAS71 646678 4493206 259 

BAS72 646210 4493511 260 

BAS73 645705 4493870 255 

BAS74 645118 4494123 261 

BAS75 644589 4494447 260 

BAS76 644186 4494874 261 

BAS77 643628 4495173 260 

BAS78 643244 4495601 262 

BAS79 642835 4496125 260 

BAS80 642460 4496544 261 
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APPENDIX C – NOISE MAPS 
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Noise Contours at Receptors R24, R25, R28 & R29 (Wind speed, 5m/s) 
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Noise Contours at Receptor R23 (Wind speed, 5m/s) 
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Noise Contours at Receptor R22 (Wind speed, 5m/s) 
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Noise Contours at Receptors R5 & R6 (Wind speed, 5m/s) 
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Noise Contours at Receptor R7 (Wind speed, 5m/s) 
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Noise Contours at Receptors R18 & R21 (Wind speed, 5m/s) 
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Noise Contours at Receptors R24, R25, R28 & R29 (Wind speed, 10m/s) 
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Noise Contours at Receptor R23 (Wind speed, 10m/s) 
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Noise Contours at Receptor R22 (Wind speed, 10m/s) 
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Noise Contours at Receptors R5 & R6 (Wind speed, 10m/s) 
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Noise Contours at Receptor R7 (Wind speed, 10m/s) 
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Noise Contours at Receptors R18 & R21 (Wind speed, 10m/s) 

 

 

 



  

 

 

Bash 500MW Wind Farm  
ESIA -Appendices: Part A 

Appendices 

   

APPENDIX K - CONSULTATION LETTERS TO & FROM 
LUCENT CENTRE LLC AND NAVOI SANOAT 
SADVO LLC 

  



ɈȻɓȿɋɌȼɈ�ɋ�ɈȽɊȺɇɂɑȿɇɇɈɃ�ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖɘ 
JURU ENERGY CONSULTING 

 
100077, Tashkent, Ɇ.Ulugbek region, Chust Street, house # 10. 

TIN: 303454532, BIC: 00974 Bank: «Kapitalbank» A/N: 20208000600502375001 
 

 
JEC-OUT-21-146 
26.05.2021 
 

To ³/XFHQW�&HQWUH´�//&� 
                                                                                                                                                                

8QGHU�3UHVLGHQWLDO�'HFUHH�RI� WKH�5HSXEOLF�RI�8]EHNLVWDQ�1R������GDWHG������������ ³2Q�
measures to implement the investment of the Project on construction of a 500MW wind power 
SODQW�LQ�*LMGXYRQ�GLVWULFW�LQ�%XNKDUD�UHJLRQ´��)(�µ$&:$�3RZHU�%DVK�:LQG¶�//&��7DVKNHQW�¶�
has entered into a 25-year Power Purchase Agreement with JSC National Electric Networks 
of Uzbekistan. This agreement was entered into on 24th January 2021 for the development, 
financing, construction and operation of a 500MW Wind Farm in Gijduvon district of Bukhara 
region (See Annex 1). 
 
The project also includes the development of an Overhead Transmission Line (OHTL) with a 
UDWLQJ� RI� ���N9� VLQJOH� FLUFXLW�� 7KLV� 2+7/� ZLOO� EH� VKDUHG� EHWZHHQ� $&:$� 3RZHU¶V� %DVK�
500MW Wind Farm and the ACWA Power Dzhankeldy 500MW Wind Farm. The alignment 
of the OHTL is being finalised by JSC National Electric Networks of Uzbekistan and will 
FRQQHFW�WR�DQ�H[LVWLQJ�VXEVWDWLRQ�LQ�4XUDNR¶O� 

As part of the ESIA, Juru Energy is consulting with ³/XFHQW�&HQWUH´�//&�to request any data 
or comments that will be relevant to the preparation of the Project ESIA. We would also like to 
UHTXHVW�IRU�\RXU�DVVLVWDQFH�LQ�REWDLQLQJ�LQIRUPDWLRQ�RQ�³6DQMDU´�PLQLQJ�DFWLYLWLHV in proximity 
to the Project site (See Annex 2). Such information will be based on the questionnaire in Annex 
3. 

Thank you very much for your assistance and we look forward to your response. 

 

Yours Sincerely, 

 

 

Director                                                                          J.Yakubov                                                                                 

 

 

                                                                                                                                                                

  

 
 
 
 

 
 
 
 

 
For the further information please contact: 
Gulchekhra Nematullaeva 
 
Phone: +99871 202 04 40 
Mob.:   +99897 445 95 04  
 

 



Annex 1  
To the letter JEC-OUT-21-146 

25.05.2021 

 
 

The project is located in Gijduvon district of Bukhara region 

Project Coordinates (based on preliminary co-ordinates) 

NORTHING EASTING 
ACWA Power 500MW Project Site 

4488709.16 637987.39 

4489065.00 645911.20 

4492662.15 646074.46 

4493476.69 647325.10 

4495585.81 646194.93 

4498671.77 646323.63 

4498528.88 646690.97 

4499538.02 648248.52 

4500867.54 648351.79 

4503425.70 650137.28 

4507450.24 649969.59 

4507264.73 632532.51 

4506189.41 631394.22 

4503502.14 631176.63 

4503073.76 635108.38 

4499198.71 637482.55 
 

 
 
 
 



Annex 2  
To the letter JEC-OUT-21-146 

26.05.2021 
Mining area ³6DQMDU´ 

 

 

&RRUGLQDWHV�RI�³6DQMDU´ Mining Area 

 

NORTHING EASTING 
40.661006° 64.589351° 

40.660955° 64.589823° 

40.660964° 64.591148° 

40.662608° 64.592122° 

40.663570° 64.592204° 

40.663912° 64.592224° 

40.663985° 64.592167° 

40.664050° 64.592014° 

40.664095° 64.591365° 

40.664096° 64.590702° 

40.664071° 64.590536° 

40.663875° 64.590378° 

40.662936° 64.589882° 

40.661808° 64.589335° 

40.661100° 64.589058° 

 
 
 
 

 



Annex 3  
To the letter JEC-OUT-21-146 

26.05.2021 
Questionnaire  

 

Mining area ³6DQMDU´ 

1. How many workers are involved in the mining 
activities? 

 

2.  Would you please confirm the location of the 
accommodation facilities for workers who work in 
the mining? 

 

3. Could you please provide a cadastral map of 
mining area? 

 

4. Do the workers at the mining area use the project 
site: 

- As an access route 

- Transportation of the mined raw 
materials/minerals 

- Other uses (please clarify) 

 

5.  Where is waste from the mining activities 
including any wastewater, hazardous materials 
and other wastes disposed? 

 

6.  Do the mining area employ any local residents 
from Ayakagytma village or any other 
communities within the project area? 

If yes, would you please provide us with an 
estimate? 

 

7. Would you please clarify whether the mining area 
rely on the local communities for the following: 

-  Source of water (please provide the source and 
volume) 

-  Waste disposal 

-  Local medical clinic 

-  Food supply 

-  Other (please clarify) 

 

8. Which access roads are used in the 
transportation of the raw materials from the 
mining areas? 

 

9. Does the mining area use any area of the project 
site as an access road, transportation of mined 
materials and other activities? 

 

10. Please provide us with additional 
comments/feedback (if applicable). 

 

 



ɈȻɓȿɋɌȼɈ�ɋ�ɈȽɊȺɇɂɑȿɇɇɈɃ�ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖɘ 
JURU ENERGY CONSULTING 

 
100077, Tashkent, Ɇ.Ulugbek region, Chust Street, house # 10. 

TIN: 303454532, BIC: 00974 Bank: «Kapitalbank» A/N: 20208000600502375001 
 

 
JEC-OUT-21-149 
26.05.2021 
 

To ³1DYRL�VDQRDW�VDYGR´�//& 
                                                                                                                                                                

8QGHU�3UHVLGHQWLDO�'HFUHH�RI� WKH�5HSXEOLF�RI�8]EHNLVWDQ�1R������GDWHG������������ ³2Q�
measures to implement the investment of the Project on construction of a 500MW wind power 
SODQW�LQ�*LMGXYRQ�GLVWULFW�LQ�%XNKDUD�UHJLRQ´��)(�µ$&:$�3RZHU�%DVK�:LQG¶�//&��7DVKNHQW�¶�
has entered into a 25-year Power Purchase Agreement with JSC National Electric Networks 
of Uzbekistan. This agreement was entered into on 24th January 2021 for the development, 
financing, construction and operation of a 500MW Wind Farm in Gijduvon district of Bukhara 
region (See Annex 1). 
 
The project also includes the development of an Overhead Transmission Line (OHTL) with a 
UDWLQJ� RI� ���N9� VLQJOH� FLUFXLW�� 7KLV� 2+7/� ZLOO� EH� VKDUHG� EHWZHHQ� $&:$� 3RZHU¶V� %DVK�
500MW Wind Farm and the ACWA Power Dzhankeldy 500MW Wind Farm. The alignment 
of the OHTL is being finalised by JSC National Electric Networks of Uzbekistan and will 
FRQQHFW�WR�DQ�H[LVWLQJ�VXEVWDWLRQ�LQ�4XUDNR¶O� 

As part of the ESIA, Juru Energy is consulting with ³Navoi sanoat savdo´�//&�to request any 
data or comments that will be relevant to the preparation of the Project ESIA. We would also 
OLNH�WR�UHTXHVW�IRU�\RXU�DVVLVWDQFH�LQ�REWDLQLQJ�LQIRUPDWLRQ�RQ�³Qorasigir´�PLQLQJ�DFWLYLWLHV in 
proximity to the Project site (See Annex 2). Such information will be based on the questionnaire 
in Annex 3. 

Thank you very much for your assistance and we look forward to your response. 

 

Yours Sincerely, 

Director                                                                          J.Yakubov                                                                                 

 

 

                                                                                                                                                                

  

 
 
 
 

 
 
 
 

 
 
 

 
For the further information please contact: 
Gulchekhra Nematullaeva 
 
Phone: +99871 202 04 40 
Mob.:   +99897 445 95 04  
 

 



Annex 1  
To the letter JEC-OUT-21-149 

26.05.2021 

 
 

The project is located in Gijduvon district of Bukhara region 

Project Coordinates (based on preliminary co-ordinates) 

NORTHING EASTING 
ACWA Power 500MW Project Site 

4488709.16 637987.39 

4489065.00 645911.20 

4492662.15 646074.46 

4493476.69 647325.10 

4495585.81 646194.93 

4498671.77 646323.63 

4498528.88 646690.97 

4499538.02 648248.52 

4500867.54 648351.79 

4503425.70 650137.28 

4507450.24 649969.59 

4507264.73 632532.51 

4506189.41 631394.22 

4503502.14 631176.63 

4503073.76 635108.38 

4499198.71 637482.55 
 

 
 
 
 



Annex 2  
To the letter JEC-OUT-21-149 

26.05.2021 
Mining area ³Qorasigir´ 

 

 

&RRUGLQDWHV�RI�³Qorasigir´ Mining Area 

 

NORTHING EASTING 
ACWA Power 500MW Project Site 

40.661006° 64.589351° 

40.660955° 64.589823° 

40.660964° 64.591148° 

40.662608° 64.592122° 

40.663570° 64.592204° 

40.663912° 64.592224° 

40.663985° 64.592167° 

40.664050° 64.592014° 

40.664095° 64.591365° 

40.664096° 64.590702° 

40.664071° 64.590536° 

40.663875° 64.590378° 

40.662936° 64.589882° 

40.661808° 64.589335° 

40.661100° 64.589058° 

 
 
 
 

 



Annex 3  
To the letter JEC-OUT-21-149 

26.05.2021 
Questionnaire  

 

Mining area ³Qorasigir´ 

1. How many workers are involved in the mining 
activities? 

 

2.  Would you please confirm the location of the 
accommodation facilities for workers who work in 
the mining? 

 

3. Could you please provide a cadastral map of 
mining area? 

 

4. Do the workers at the mining area use the project 
site: 

- As an access route 

- Transportation of the mined raw 
materials/minerals 

- Other uses (please clarify) 

 

5.  Where is waste from the mining activities 
including any wastewater, hazardous materials 
and other wastes disposed? 

 

6.  Do the mining area employ any local residents 
from Ayakagytma village or any other 
communities within the project area? 

If yes, would you please provide us with an 
estimate? 

 

7. Would you please clarify whether the mining area 
rely on the local communities for the following: 

-  Source of water (please provide the source and 
volume) 

-  Waste disposal 

-  Local medical clinic 

-  Food supply 

-  Other (please clarify) 

 

8. Which access roads are used in the 
transportation of the raw materials from the 
mining areas? 

 

9. Does the mining area use any area of the project 
site as an access road, transportation of mined 
materials and other activities? 

 

10. Please provide us with additional 
comments/feedback (if applicable). 

 

 



 



 

 

 



Unofficial translation  

No.17 dated 24.09.2021 

dŽ�͞:ƵƌƵ��ŶĞƌŐǇ�ĐŽŶƐƵůƚŝŶŐ͟�>>� 

͞>ĞĐĞŶƚ��ĞŶƚƌ͟�>>��ŝŶĨŽƌŵƐ�ǇŽƵ�ƚŚĂƚ�ĨŽƌ�ŵŝŶŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ�Ăƚ�͞^ĂŶũĂƌ͟�ŐǇƉƐƵŵ�ŵŝŶŝŶŐ�ĂƌĞĂ�ůŽĐĂƚĞĚ�ŝŶ�
Gijduvon district of Bukhara region the licence BH 0087 F5 dated 08.05.2021 was obtained.  

At the moment, our team is working on annual work plan for mining activities.  

Mining work will commence in 2022, as such as a response to the letter No.21-146 dated 26.05.2021 
sent by Juru energy consulting LLC, we are sending our responses according to the annex 1.  

Annex 1. 

Mining area 1  

1. How many workers are involved in the 
mining activities? 

27 

2.  Would you please confirm the location of 
the accommodation facilities for workers 
who work in area 1? 

Within the mining area 

3. Could you please provide us a cadastral 
map of mining area? 

We have the licence  

4. Do the workers in area one uses the 
project site: 

- As an access route 

- Transportation of the mined raw 
materials/minerals 

- Other uses (please clarify) 

For transportation of the mined raw 
materials/minerals 

 

5.  Where do the mining area dispose its 
waste including any wastewater, 
hazardous materials etc? 

For waste disposal municipality allocates a 
separate land plot 

6.  Do the mining area employ any local 
residences from Ayakagytma village or 
any other communities within the project 
area? 

If yes, would you please provide us with an 
estimate? 

Yes, 7-8 people 

7. Would you please clarify whether the 
mining area rely on the local communities 
for the following: 

-  Source of water (please provide the 
source and volume) 

-  Waste disposal 

-  Local medical clinic 

-  Food supply 

Yes, for source of water 10 tons per month and 
for food supply 



-  Other (please clarify) 

8. Which access roads are used in the 
transportation of the raw materials from the 
mining areas? 

Raw materials are taken to the point of goods 
delivery of train departure 

9. Does the mining area use any of the 
project site i.e., an access road, 
transportation of mined materials etc? 

For transportation of mined materials only 

10. Please provide us with additional 
comments/feedback (if applicable). 

- 

 

 

 



 

 

  



Document translation: English  

 

State Committee of the Republic of Uzbekistan for Geology and Mineral Resources 

LICENSE 
For the right to use a subsoil block containing minerals.   

serial number: BH 

serial number: 0011 

license type: F5 

The license was issued to Navoi Industrial Trade LLC.   

The license confirms the right to use the subsoil block for mining.   

The ³4RUDVLJLU´ gypsum deposit is located in Gijduvan district of Bukhara region.   

A description of the boundaries of the subsoil, coordinates of the corner points, topographic plan, 

copies of sections, etc. are provided in the appendix. 

I. Geological map of the deposit, with coordinates;   

II. Resolution of the Cabinet of Ministers of the Republic of Uzbekistan dated June 12, 

2018 No 443;  

III. Letter of guarantee from the Deputy Khokim of Bukhara region No. 3/5306 dated 

September 25, 2018. The decree guarantees the allocation of land plots for subsoil 

use. 

License Validity: January 9, 2040  
 
The following are an integral part of the license:  

Subsoil Use Terms: Appendix IV (4 pages) 
Text Applications: Appendix V (TIA 57 pages) 
Drawing Applications: Appendix VI (4 pages) 
License Date:  October 19, 2018 

 
Licensee and his/her authorized 
representative:  
A.Khusanov 
 

Chairman of State Committee of the Republic 
of Uzbekistan for Geology and Mineral 
Resources: 
B.Islamov 
 

 
 

 

 

  



 
Document translation: English  

 
CERTIFICATE 

Of the rights to a land plot on state registration 

7KH�FHUWLILFDWH�JLYHQ�WR�³1DYR\�VDQRDW�VDYGR´�//&�DQG�DSSOLHV�WR�UHDO�HVWDWH�ULJKWV�RI�XVLQJ�ODQG�� 

This certificate was issued by the Gijduvan district branch of the State Enterprise of Land 

Management and Real Estate Cadastre. 

Head of branch: F.Kholov 

Registered by: B.Jumaev 

December 14,2018 

 

  



 

A legal entity from the Unified State Register of Enterprises and Organizations 

General information 
INN (identification number of tax payer): 302060257 
The registering authority: District Khokimiyat 
Registration date: 20.07.2011 
Registration number: 1517 
1DPH�RI�WKH�OHJDO�HQWLW\��³1DYRL�VDYGR�VDQRDW´�//& 
INN (Identification Number of Tax Payer)  code: 152 Company with limiter or additional liabilities.  
OKED (Nationwide Classification of Economic Activities) code: 7800-activities of other organizations 
for working with personal 
SOOGU (Government designation System) code: 79994-business entities that are not included in 
the structures of state and economic management bodies.  
Belonging to small business entities: yes 
Activity status: operating enterprises  
Authorities capital: 71 181 400,00 UZS 
Information about the founder and their share in the DXWKRULWLHV¶ fund:  

1. ³1()7(.,0<2´�//&�������� 
2. Xusanov Najmiddin Usmonovich: 3,70% 
3. Jumaev Bakhodir Rakhmatovich: 0,30% 
 

 

  



  

 

 

Bash 500MW Wind Farm  
ESIA -Appendices: Part A 

Appendices 

   

 APPENDIX L- SOIL LABORATORY RESULTS ² WIND 
FARM 
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INTRODUCTION  
The project area is located in the southern part of the Kyzylkum desert. The site comprises of an extensive 
plain with desert sandy soils. The landscape of the project area is steppe, rather homogeneous and arid. 
Accordingly, steppe and desert species of animals and plants live here. The nearest surface water to the 
project is represented by Lake Ayakagitma. Lake placed at north-eastern part of Ayakagitma reservoir 
(depression). 
 
The road network is poorly developed and consists of separate unpaved roads, which can be used only 
by off-road transport equipment with significant detours, and partially only on foot. 
The climate of the area is extreme continental with dry hot summer and cold winter. The maximum 
temperature in summer reaches +49,5°С. The average annual precipitation, which usually falls in the 
autumn and winter, and spring periods, is 100-150 mm 

The settlement Agitma village is located 5.26 km from the project site. The territory of the future WF is used 
by several shepherds to graze livestock. 
Agitma village has around 380 villagers. Households at the village are primarily led by male. Almost all 
households own some cattle, such as cows and sheep.  
 
The Environmental Assessment of soil and water from lake Ayakagitma providing information on qualitative 
and quantitative content of pollutants. 
 
 

1. METHODS OF FIELD AND LABORATORY RESEARCH 

1.1 Organization of field research  
As per the Terms of Reference, on 6th of April, 2020 on the territory of the planned Bash WF in 

Bukhara region, the field works were carried out to take samples. Eight (8) soil samples and four (4) water 
samples from lake Ayakagitma were taken at the project site. 

1.2. Description of methods for sampling of water. 
 
Four water samples were collected within available radial distance оf the study area and were 

analysed to study the water quality.  
 

 

 
 
 
 
 

Figure 1. Water sampling locations 
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Table 1. Coordinates of collected soil and water samples  

 
 
 
 
 

 
 
 
 
 
 

 
Sampling and analysis were carried out in accordance with the established state standards, 

regulatory and methodological and instructional documents.  
The samples of surface waters were taken as per State standard 31861-2012 “Water. General 

requirements for sampling”. 
 

The following steps were performed: 
 
Step 1: location for each water sample was determined by using handheld GPS navigator. Sampling was 
carried out as further as possible from the shore. It necessary to highlight that due to the windy weather 
local fisherman preferred not to get far from shore in terms of safety.  
At WQ_3 and WQ_1 locations JE used boat of local fisherman to reach the distance at around 250 meters 
from the shore.  
At the WQ_4 location there were no fisherman, even boats. Previous fisherman refused to move from one 
location to another as it was windy. Therefore, JE used a help of local fisherman by using special waterproof 
uniform to collect water at 30 meters distance from shore.   
WQ_2 location was at the canal that supplies Ayakagitma lake with water. The length of canal was around 
7-8 meters and there was no need to use a boat.  
Step 2: By using a bathometer, water was taken from a depth of 5 and 2 meters (WQ1). 
Step 3: Water from was collected to borosilicate glass bottles. Based on the demand of local labs, there 
were collected 2 liters of water for each location.  
Step 4: Each bottle was labelled in accordance with water sample location (e.g. WQ_1 WQ_2 and etc.) 
and signed with date of collection 

The lake shore was clean and no anthropogenic pollution was observed. 

 

No. Sample number Coordinates  

Ayakagitma water  

1. Water No.1 40.662392° 64.552717° 

2. Water No.2 40.567667° 64.571633° 

3. Water No.3 40.645586° 64.588751° 

4. Water No.4 40.606723° 64.615602° 
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Figure 2. The lake shore 

 
For water sampling at the WQ_1 locations JE used boat of local fisherman.  
 

Figure 3. Sampling of water from Ayakagitma No.1 
 
WQ_2 location was in the input to the lake of Ayakagitma 
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Figure 4. Sampling of water from Ayakagitma No.2 
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Figure 5. Sampling of water from Ayakagitma No.3 
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Figure 6. Sampling of water No.4 

 

1.3. Description of methods for sampling of soil. 
Eight soil samples were collected from following locations  

 

Figure 7. Soil sampling locations 
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Table 2. Coordinates of collected soil sample 

 

 

 

 

 

 

 

 

 
Sampling was carried out in accordance with the established State standard 17.4.4.02-2017 “Nature 
protection. Soils. Methods for sampling and preparation of soil for chemical, bacteriological, 
helminthological analysis”, as well as requirements indicated in ToR for collecting soil samples.  
The following steps were performed: 
Step 1: Location for each soil sample was determined by using Garmin navigator. Then surface was 
cleaned from stones and other waste on the surface.  
Step 2: By using small scapula the surface layer of ground was removed up to 10 cm. To define the depth 
for 10 cm was used meter measurer.  
Step 3: Soil from top 10 cm was collected to special canvas bag. Stones and roots of weed grass were 
removed. Based on the demand of local labs, there were collected 200 grams of soil for each location.  
Step 4: Each bag was labelled in accordance with soil sample location (e.g. SQ_1 SQ_2 and etc) and 
signed with date of collection 
The coordinates of sample locations were determined by the personal navigation device ETREX 32x 
«GARMIN » (Figure 8). 

Figure 8. Navigation device ETREX 32x «GARMIN » 
Eight soil locations consisted of sandy sands with light vegetation 

No. Sample number Coordinates  
Soil samples 

1. Soil No.1 40.678374° 64.603904° 
2. Soil No.2 40.657039° 64.653990° 
3. Soil No.3 40.643303° 64.700523° 
4. Soil No.4 40.626497° 64.725644° 
5. Soil No.5 40.552418° 64.653035° 
6. Soil No.6 40.622771° 64.654993° 
7. Soil No.7  40.587550° 64.715565° 
8 Soil No.8 40.667283° 64.722731° 
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Figure 9. Sampling of soil from location No.1 
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Figure 10. Sampling of soil from location No.2 

 
 

Figure 11. Sampling of soil from location No.3 
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Figure 12. Sampling of soil from location No.4 

Soil samples at sites 3 and 4 were collected after sunset; they were similar in texture because of their close 
proximity to each other 

 
 

Figure 13. Sampling of soil from location No.5 
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         Figure 14. Sampling of soil from location No.6 
 

 

Fig.15. Sampling of soil from location No.7 
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Figure 16. Sampling of soil from location No.8 

1.4 Chemical studies of the composition of soil and water. 
The samples were sent to a “Central laboratory” for analysis of the following parameters:  
 
Table 2. Parameters for qualitative and quantitative analyses 
Parameters for soils: Parameters for water: 

• Chlorides (Cl-)   
• Nitrates (NO3) 
• Metals: 

- Sodium (Na)  
- Potassium (K)  
- Arsenic (As) 
- Cadmium (Cd)  
- Chromium (Cr)  
- Copper (Cu)  
- Mercury (Hg)  
- Nickel (Ni) 
- Ferrum (Fe)  
- Lead (Pb)  
- Zinc (Zn) 

 

• pH. 
• turbidity  
• Metals:  
- Arsenic (As) 
- Aluminium (Al)  
- Cadmium (Cd)  
- Chromium (Cr)  
- Copper (Cu) 
- Mercury (Hg) 
- Nickel (Ni) 
- Ferrum (Fe) 
- Lead (Pb)  
- Zinc (Zn) 

 
Basic physical and chemical methods were used to analyze pollutants: 
- Photometric – based on chemical conversion of harmful substances (nitrates, aluminum, 

chromium (+6),) in color-intensive compounds when interacting with corresponding reagents, with 
subsequent measurements of the density of the colored compounds at a certain wavelength and allowing 
to make quick measurements with a sufficiently high accuracy;  

- Inductively coupled plasma mass spectrometry (ICP-MS) – an analytical method that is used 
to detect metals and several non-metals in liquid samples at very low concentrations. MS analysis is the 
most sensitive of all modern multi-element analysis methods. The basic principle of mass spectrometry 
(MS) is to generate ions from inorganic or organic compounds, to distribute these ions by mass-to-charge 
ratio and to detect their qualitative and quantitative characteristics. 

- Potentiometry –one of the electroanalytical methods. Potentiometry based on measures the 
difference in electrode potentials. One electrode is called the reference electrode and has a constant 
potential, while the other one is an indicator electrode whose potential changes with the composition of the 
sample. Therefore, the difference of potential between the two electrodes gives an assessment of the 
composition of the sample. Ion-selective electrodes (ISE’s) possess a high degree of selectivity. In the 
laboratory, the electrode used is specific for chloride ion. 
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- titrimetric – a method of quantitative/mass analysis (chlorides), based on the measurement of 
the reagent solution volume of a precisely known concentration consumed for the reaction with the 
substance being determined; 

2. Results of analysis 

2.1 Results of water analysis   
 
In the Ayakagitma lake water (sample No.1 - 4), an excess of followings was noted that the samples of 
water fully comply with the state standards and does not exceed the maximum permissible concentration. 
 
The obtained results of the chemical analysis of waters are presented in tables 3 
 
 

Table 31 - Results of water analyses of the Ayakagitma lake 
Name of 

parameters  
Place of selection and content mg/l Detecta

ble 
limits  

MPC 
O'zDSt 
950:201

1 
 

MPC for 
water in 
fishery 

reservoir
s for 

surface 
waters” 

 

Complian
ce with 

establish
ed norms 

Locations  
№1 №2 №3 №4 

1 2 3 4 5 6 7 8 9 
рН 8,00 8,00 8,00 8,00 1-14 6-9 6,5-8,5 Comply  
Turbidity, 
mg/dm3  

0.03 0.03 0.03 0.03 0,001-
9999mg/

l 

1,5 (2,0) 
N/A 

Comply  

Arsenic (As) 0.012 0.0026 0.01 0.01 0.0001-
10 mg/l 

0.05 N/A Comply 

Aluminium 
(Al) 

0.079 0.053 0.055 0.045 0.002- 
10 mg/l  

0.2(0.5) 0,2 Comply 

Cadmium 
(Cd) 

<0.0001 <0.0001 <0.0001 <0.0001 0.0001- 
1 mg/l 

0.001 0,005 Comply 

Copper (Cu) 0.011 0.0031 0.01 0.01 0.002 - 1 
mg/l 

1.0 0,001 Comply 

Mercury 
(Hg) 

3*10-6 2*10-6 3*10-6 2*10-6 * 0.0005 0,00001 Comply 

Nickel (Ni) 
 

0.013 0.0083 0.010 0.0087 0.002- 1 
mg/l 

0.1 0.01 Comply 

Ferrum (Fe) 
 

0.047 0.031 0.033 0.021 * 0.3 0.05 Comply 

Lead (Pb) <0.0002 <0.0002 <0.0002 <0.0002 0.0002- 
10 mg/l 

0.03 0.01 Comply 

Zinc (Zn) 0.0073 0.0055 0.0042 0.0029 0.0002- 
10 mg/l 

3.0 0.01 Comply 

2.2.  Results of soils analysis 
 
The results of laboratory analysis of the soil are presented in Table 4. 
The MPC in the soil is determined for 35 substances that are considered typical for anthropogenic impact, 
as well as for 109 pesticides. The samples do not fully comply with sanitary standards and exceed the 
maximum permissible values for four components (Ni, Cr, Zn, Cu). 
 
The 8th sample is 10 times higher in nitrate content than the others. 
The results showed that the content of heavy metals in sample 5 is lower than in almost all other samples 

 
 

1 This table shows results for chemical parameters that were proposed to 5 C with in initial TP. The lab, in turn, conducted full mass 
spectrometry analysis for more parameters (only metals). Please refer to Annex 7-8 for more information. 
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Table 42 Results of chemical analysis of soils 
Name of 

parameters 
Sample number  Detect

able 
limits 

in mg/l 

MPC 
in 

mg/kg 

Compl
iance 
with 

establi
shed 

norms 
 

№1 №2 №3 №4 №5 №6 №7 №8 

рН 7,70 7,80 7,80 7,60 7,80 7,80 7,70 7,75 1-14 N/A N/A 

Chloride (as 
Cl), % 

0,014 0,032 0,021 0,014 0,04 0,01 0.01 0,014 

N/A N/A N/A Chloride (as 
Cl) mg/l 

7 16 11 7 7 5 5 7 

Nitrate (NO3), 
mg/dm3 

1 1 2 2 2 1 2 12 10-6-
100* 
mg/kg 

130.0 
(gross 
conten
t) 

Compl
y 

Sodium (Na), 
mg/kg 

8100 9500 9500 9592 9669 9074 11193 11199 40-
11000
0mg/k
g 

N/A N/A 

Magnesium 
(Mg), mg/kg 

2100 
 

8300 16000 18288 13730 11446 11250 9898 40-
11000
0mg/k
g 

N/A N/A 

Potassium, 
mg/kg 

22000 
 

19000 15000 
 

16558 16055 18455 18579 18233 80-
30000
0 
mg/kg 

N/A N/A 

Lead (Pb), 
mg/kg 

13 14 15
  

13.4 13.8
  

14.9 13.3 13.2 0.1-
4000 
mg/kg 

32.0 Compl
y 

Manganese 
(Mn), mg/kg 

68
  

380 520 648 478 457 423 393 20-
10000
0 
mg/kg 

1500.0 
(gross 
conten
t) 

Compl
y 

Copper (Cu), 
mg/kg 

19 22 25 178 134 124 98 89.2  1,0-
4000 
mg/kg 

3.0 Does 
not 
Compl
y 

Zinc (Zn), 
mg/kg 

21 35 49 48.8 48.5 52.9 44.0 42.5 1,0-
4000 
mg/kg 

23,0 Does 
not 
Compl
y 

Chromium 
(Cr), mg/kg 

45
  

54 61 61.8 54.7 67.9 65.8 64.7 1,0-
4000 
mg/kg 

6.0 Does 
not 
Compl
y 

Iron (Fe), 
mg/kg 

10000 13000 19000 22645 22350 25476 22319 20159 60-
30000
00 
mg/kg 

N/A N/A 

 
2 This table shows results for chemical parameters that were proposed to 5 C with in initial TP. The lab, in turn, conducted full mass 
spectrometry analysis for more parameters (only metals). Please refer to Annex 7-8 for more information. 
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Name of 
parameters 

Sample number  Detect
able 

limits 
in mg/l 

MPC 
in 

mg/kg 

Compl
iance 
with 

establi
shed 

norms 
 

№1 №2 №3 №4 №5 №6 №7 №8 

Mercury (Hg), 
mg/kg 

0.330 0.100 0.180 0.070 0.120 0.090 0.070 0.070 * 2.1 Compl
y 

Nickel (Ni), 
mg/kg 

47
  

51
  

41 37.9 39.1 64.8 66.3 33.3 1,0-
4000 

4.0 Does 
not 
Compl
y 

Cadmium 
(Cd), mg/kg 

0.031 0.028 0.064 0.067 0.086 0.066 0.087 0.070 0.005-
4000 
mg/kg 

N/A N/A 

Aluminum 
(Al), mg/kg 

34000
  

50000 63000 65295 63.927 66918 64680 63510 20-
20000
0 
mg/kg 

N/A N/A 

Arsenicum 
(As) mg/kg 

47 18 20 32.1 52.4 47.6 31.8 47.4 0.1-
4000 
mg/kg 

N/A N/A 
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Annex 1.  Brief profile of the “Central laboratory” 
The state enterprise "Central Laboratory" of the State Committee of the Republic of Uzbekistan on 
Geology and Mineral Resources began its activity in 1868.  

Main activities: 

- Development of regulatory documents regulating the procedure for performing analytical work. 
- Analysis of soils, rocks, ores, minerals, natural waters. 
- Development of measurement techniques. 
- Development of standard samples of the composition of rocks, ores, products of technological 

processing and aqueous solutions of heavy metals. 
- Production of acid and alkaline electrolytes. 

The main methods of analysis: spectral, assay, chemical, neutron activation, mass spectrometry, 
mineralogical and all types of preparation of rocks for analysis. 

SE "Central Laboratory" in 2015-2020 was accredited by the agency "Uzstandart" for technical 
competence and independence for compliance with the requirements of the standards O'ZDST ISO/IEC 
17025, O'ZDST 16.5 and O'ZDST 16.3 and registered in the State Register of the National Accreditation 
System of the Republic of Uzbekistan. № UZ.AMT.07.MAI.672 

- for the right to conduct tests according to O'z DStISO/IEC 17025, 

- for the right to conduct the certification of MVI according to O'z DSt 16.5 

- for the right to conduct the certification of CO according to O'z DSt 16.3 
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Annex 2.  Copy of lab results for collected water samples  
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Annex 3. National standards and regulations for water  
“Generalized list of maximum permissible concentrations (MPC) of harmful substances for water in 
fishery reservoirs for surface waters” 
This is an internal document of Centre for specialized analytical control in the field of environmental 
protection, approved by State Committee for ecology and environmental protection. This regulation 
establishes Maximum permittable concentration of pollutants for fishery reservoirs/canals. This standard 
applies for reservoirs/canals with fish. 
Analysis of surface water were also performed under this regulation, as near agricultural lands are irrigated 
with water from this canal.  

Name of parameters  MPC  

рН 6,5-8,5 
Total suspended solids, mg/l  15 

Ammonium, mg/l  0,5 
Nitrate, mg/l  40 
Nitrites, mg/l  0,08 
Sodium (Na), mg / l  120 
Chloride mg/l, e 300 
Sulfates, mg/l  100 
Sulfide, mg/l  N/A 
Mineralization (salinity), mg/l  1000 

COD (chemical oxygen demand), mg/l  15 

BOD (biochemical oxygen demand), mg/l  3 

Phosphate mg/l,  0,3 
Aluminum (Al), mg/l  0,2 

Barium (Ba), mg/l  2 
Vanadium (V), mg/l  0,001 
Potassium (K), mg/l  50 
Cadmium (Cd), mg/l  0,005 
Lead (Pb), mg/l  0,01 
Manganese (Mn), mg/l  0,01 

Copper (Cu), mg/l  0,001 
Nickel (Ni), mg/l  0,01 
Mercury (Hg), mg/l e 0,00001 

Chromium (Cr) (+3), mg/l  N/A 

Chromium (Cr) (+6), mg/l  0,001 

Zinc (Zn), mg/l  0,01 
Iron (Fe), mg/l  0,05 
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O’zDSt 950:2011 
National Standard of the Republic of Uzbekistan for drinking water 
Hygienic norms and quality control 
This standard applies for drinking water which is supplied by centralized system to the population. At the 
same time, the standard quality of drinking water is achieved under certain conditions: the right choice of a 
source of water supply, its proper sanitary protection, effective methods of purification and disinfection of 
water, systematic monitoring of the quality of tap water in public drinking water supply systems. 
Below is given table with the established norms for drinking water quality.  
Standards of water quality indicators and methods of their control 

Indicators and its components  Measurement units Normatives  Control methods  

1 2 3 4 

1. Microbiological indicators  

1.1. Total microbial quantity Quantity of microbes in 1 
ml. 

Not more than 
100 
1) 

State Standard 
18963 

1.2. Quantity of E. coli bacteria (coli index) Quantity of E. coli bacteria 
in 1000 ml. 

Not more than 3 
1) 2) 4) 

State Standard 
18963 

1.3. Escherichia (indicators of fresh fecal 
contamination) 

Quantity of Escherichia in 
300 ml 

Absence 
3) 4) 

State Standard 
18963 

1.4. Coliphages Quantity of coliphages in 
200 ml  

Absence 
4)7) 

Methodological 
guidelines 
established by 
Ministry of health 

2. Parasitological indicators 

2.1. Pathogenic intestinal, protozoa (lamblia 
cysts, amoebas, etc.) 

Quantity – in 25 dm³ Absence 
7) 

Methodological 
guidelines 
established by 
Ministry of health 

2.2. Helminth eggs  

Quantity of eggs and larvae 
in 25 dm³.  

Absence 
7) 

The same as 
above 

3. Toxicological indicators (MPC components) 
а) Inorganic components  
3.1. Aluminum (Al)  mg/ dm³ 0,2(0,5)х State Standard 

18165 
3.2. Beryllium (Be) mg/ dm³ 0,0002 State Standard 

18294 
3.3. Borum (B) mg/ dm³ 0,5 ISO (Basic 

hygienic 
requirements) 
9390 

3.4. Cadmium, Cd mg/ dm³ 0,001 ISO (Basic 
hygienic 
requirements) 
5961 

3.5. Molybdenum (Mo)  mg/ dm³ 0,25 State Standard 
18308 

3.6. Arsenicum (As) mg/ dm³ 0,05 State Standard 
4152 

3.7. Nickel (Ni) mg/ dm³ 0,1 ISO (Basic 
hygienic 
requirements) 
8288 

3.8. Nitrate (NOƽ) mg/ dm³ 45 State Standard 
18826 
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3.9. Hydrargyrum (Hg) mg/ dm³ 0,0005 ISO (Basic 
hygienic 
requirements) 
5666/3 

3.10. Plumbum (Pb) mg/ dm³ 0,03 State Standard 
182293 

3.11. Selenium (Se) mg/ dm³ 0,01 State Standard 
19411 

3.12. Strontium (Str) mg/ dm³ 7,0 State Standard 
23950 

3.13. Fluorum (F) mg/ dm³ 0,7 State Standard 
4386 

3.14. Chromium (Cr) mg/ dm³ 0,05 ISO (Basic 
hygienic 
requirements) 
9174 

b) Organic components 

3.16. Benzene mg/ dm³ 10,0 Methodological 
guidelines 
established by 
Ministry of health 

3.17. Benz [a] pyrene mg/ dm³ 0,01 The same  

3.18 . Polyacryl amide mg/ dm³ 2,0 State standard 
19355 

3.19. Pesticides 5) mg/ dm³ According MPC Methodological 
guidelines 
established by 
Ministry of health 

4. Organoleptic indicators and MPC of organoleptic properties of water 

4.1. Flavor points 2 State Standard 
3351 

4.2. Smell (scent) points 2 The same 

4.3. Turbidity mg/ dm³ 1,5/2,0**  The same  

4.4. Colour ° C 20/25*** The same 

4.5. pH-indicator  рН 6-9 Measured by pH-
meter  

4.6. Mineralization (dry residue) mg/ dm³ 1000/1500****  State Standard 
18164 

4.7. Iron (Fe) mg/ dm³ 0,3/1,0****  State Standard 
4011 

4.8. Total suspended solids Mg – equivalent / dm³ 7/10**** State Standard 
4151 

4.9. Manganum (Mn) mg/ dm³ 0,1 State Standard 
4974 

4.10. Copper (Cu)  mg/ dm³ 1,0 State Standard 
4388 

4.11. Polyphosphates (PO₄) mg/ dm³ 3,5 State Standard 
18309 

4.12. Sulphates (SO₄) mg/ dm³ 400/500**** State Standard 
4389 

4.13. Chlorides (Cl) mg/ dm³ 250/350****  State Standard 
4245 
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4.14. Zinc (Zn) mg/ dm³ 3,0 State Standard 
18293 

4.15. Surfactants mg/ dm³ 0,5 ISO (Basic 
hygienic 
requirements) 
7875/1-2 

4.16. Phenol mg/ dm³ 0,001/0,1*****  ISO (Basic 
hygienic 
requirements) 
6439 

4.17. Oil products mg/ dm³ 0,1 Methodological 
guidelines 
established by 
Ministry of health  

4.18. Barium mg/ dm³ 0.1 State Standard 
51309 

4.19. Permanganic acid mg/ dm³ 5.0 Titrometric method 

4.20. Cyanides mg/ dm³ 0.035 Photometry 
method  

4.21. Formaldehyde mg/ dm³ 0.05 State Standard 
22648  

5. Radioactive Contamination Indicators  

5.1. Total alpha radioactivity Bq/dm³ 0,1 ISO (Basic 
hygienic 
requirements) 
9696 

5.2. Total beta radioactivity Bq/dm³ 0,1 ISO (Basic 
hygienic 
requirements) 
9697 

* when treating water with reagents containing aluminium 

** with guaranteed reliability of water disinfection 

*** in the treatment of high-color water and the mandatory control of trihalomethanes in the case of chlorine disinfection 

**** for water pipelines supplying water without special treatment 

***** in the absence of chlorinated water 
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Annex 4 National standards and regulations for soil. 
 
In accordance with the SanPiN No. 0272-09 "Sanitary rules and norms for compiling hygienic justifications 
for soil protection schemes from pollution in Uzbekistan" indicators of sanitary status of soils for enterprises 
and industrial zones are as follows: 

- Ammonium nitrogen 
- Nitrate nitrogen 
- Chlorides 
- pH 
- Pesticides 
- Heavy metals 
- Oil and oil products 
- Phenols are volatile 
- Sulfur compounds 
- Carcinogenic substances 
- Radioactive substances 
- Thermophilic bacteria 
- Escherichia coli bacteria 
- Clostridium perfringens 
- Helminth eggs and larvae 
- Larvae and pupae of synanthropic flies 

 
In accordance with SanPiN № 0191-05 “Maximum allowable concentrations (MPC) and Approximate 
permittable concentrations of exogenous harmful substances in soil”, the MPC of exogenous chemicals in 
the soils (in mg/kg) is as follows: 

According to the general sanitary limiting indicator of harmfulness in mg/kg: 
1. BENZAPIRENE (gross content) 0.02 
2.VANADIUM (gross content) 150.0 
3. Manganese + VANADIUM (gross content) 1000.0 
4. TUNGSTEN (moving forms) 10.0 
5. CELTAN 1.0 
6 COBALT (mobile forms) 5.0 
7. COPPER (mobile forms) 3.0 
8. Molybdenum (mobile forms) 10.0 
9. NICKEL (mobile forms) 4.0 
10. COAL FLOTATION WASTE (OFU) (gross content) 3000.0 
11. LEAD (gross content) 32.0 
12. SULFUR ELEMENTARY (gross content) 160.0 
13. SULFURIC ACID (gross content) 160.0 
14. PHOSPHATES 27.2 
15. FURFUROL  3.0 
16. CHROME (moving forms) 6.0 
by air-migration limiting hazard indicator: 
17. ALFAMETHYLSTYROL 0.5 
18. BENZENE 0.3 
19. ISOPROTTILBENZENE 0.5 
20. HYDROGEN SULFUR (gross content) 0.4 
21. STYROL 0.1 
22. FORMALDEHYDE 0.7 
by water-migration limiting hazard indicator: 
23. LIQUID COMPLEX FERTILIZERS (gross content) 80.0 
24. INTEGRATED GRANULATED FERTILIZERS (gross 
content) 

120.0 

25. Manganese: (gross content) (mobile forms) 1500.0 
60.0 

26. NITRATES (gross content) 130.0 
27. POTASSIUM CHLORIDE (gross content) 560.0 
by trans locational limiting hazard indicator: 
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28. ACIDS (ortho, -meta, -pa) 0.3 
29. ARROW (gross maintenance) 2.0 
30. Mercury (gross content) 2.1 
31. LEAD + MERCURY (gross content) 20.0+1.0 
32. ANTIMONY (gross content) 4.5 
33. TOLUOL 0.3 
34. FLUORINE (water soluble forms) 10.0 
35. ZINC  23.0 

 

 

 
 
 

Annex 5 Photos of sample collection  
Collected soil samples 
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Collection process 
Soil sampling from № 1  
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Soil № 2  
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Soil sample № 3  
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Soil sample № 4  
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Soil sample № 5  
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Soil sample № 6  
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Soil sample № 7  
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Soil sample № 8 
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Water sample collection  
 

Figure 13. Sampling of water  location No.1 
 



Assessments of soil and water quality 
 

36 
 

 

 

 

 
Figure 13. Sampling of soil from location No.2 
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Figure 13. Sampling of soil from location No.3 
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Figure 13. Sampling of soil from location No.4 
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Annex 6 Original copy of the Accreditation Certificate  

 

 
 

 

 

 

 

 

 

 

 

 

 

 



Assessments of soil and water quality 
 

40 
 

 
Unofficial translation of the Accreditation Certificate 

 
 
 
 

THE CERTIFICATE 
State registration of a legal entity (business entity) 

 
It is hereby confirmed that the Unified State Register of Business Entities contains an entry on 
the creation of: 

State unitary enterprise "MARKAZIY LABORATORIYA" 
(Full name of legal entity - business entity, indicating the organizational and legal 
form) 
 
SUE "MARKAZIY LABORATORIYA" 
(Abbreviated name of legal person) 

 
 23.03.2007  registration number:  000592-04  

(Number, month (cursive), year) 

 
 Tax Identification Number (TIN): 205174241  
 
 
Organizational-legal forms: State unitary enterprise 
Location:  Tashkent region, Zangiatinsk district, 

Eshanguzar, A.TEMUR MFY, MUSTAQILLIK 
STREET, 21-house 

Issued by:  Tashkent region, Zangiata district, STATE 
SERVICES CENTER 

(Full name of registering authority): 
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Annex 7. Original copy of Protocol of mass spectrometric (ICP-MS) analysis of water 
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Unofficial translate of Protocol of mass spectrometric (ICP-MS) analysis of water  

 
ПСК-05-10 
 

 
 
The state committee of the Republic of Uzbekistan for Geology and Mineral resources SE "Central Laboratory" 

111800, Tashkent region, Zangiatinsk district, Eshanguzar, Mustakillik street, 21-house tel.933805415 
Protocol No. ЛМСА 361 

Protocol of mass spectrometric (ICP-MS) analysis of natural waters and solutions 
 

1. Customer - ООО JURU ENERGY CONSULTING 
2. Laboratory order number – 286-15-21 
3. Number of samples – 15 
4. Place of sampling: 
5. Type of analysis - mass spectral 
6. Date of receipt of samples – 12.04.2021 
7. Date of analysis -  
8. Date of issue of the report - 14.04.21 
9. Used equipment: 

       10.1 Thermohygrometers HTC-2 No. n/n - test certificate No. 0901141 
       10.2 Mass spectrometer ISP Agilent 7500 CX No. JP51202494 - test certificate No. 0910705  

10.(ND) Normative documents for test methods and measuring instruments – MVI O'zDSt 0677:2015 
11.Environmental conditions – 
12.Results of the analysis in μg/dm3 

Appendix 1 page 
    
Director of SE "Central Laboratory"      S.V. Mihaylov 
Head of LMSSA          V.A.Bannov  
 
 

 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 

№ Lab № Sample Li Be B Na * Mg * Al P K * Ca * Sc Ti V Cr Mn Fe * Co 
 Detectable 

limits 
 0,2-

1000 
0,1-
1000 

2-
1000 

  2-
1000 

80-
10000 

  2-
1000 

2-
1000 

2-
1000 

2-
1000 

0,2-
1000 

 0,1-
1000 

1 286-1 Wq 
Bash-1 170 <0,10 520 310000 480000 79,0 42,0 31000 450000 <2,0 2,60 7,00 22,0 5,80 47,0 1,30 

2 269-2 Wq 
Bash-2 34,0 <0,10 110 330000 120000 53,0 43,0 6500 240000 2,20 <2,0 2,10 5,10 8,70 31,0 0,700 

3 269-3 Wq 
Bash-3 97,0 <0,10 370 340000 360000 55,0 34,0 24000 340000 <2,0 <2,0 6,10 20,0 6,30 33,0 0,990 

4 269-4 Wq 
Bash-4 82,0 <0,10 320 340000 320000 45,0 32,0 22000 270000 <2,0 <2,0 6,10 20,0 3,70 21,0 0,900 

                   

 
 
 
 

                 

№ Lab № Sample Ni Cu Zn Ga As Se Br Rb Sr Y Zr Nb Mo Ag Cd In 
 Detectable 

limits 
 2-

1000 
2-

1000 
2-

1000 
0,2-
1000 

0,1-
10000 

5-
10000 

25-
10000 

0,1-
1000 2-1000 0,1-

1000 
0,2-
1000 

0,1-
1000 

0,2-
1000 

0,1-
1000 

0,1-
1000 

0,1-
1000 

1 286-1 Wq 
Bash-1 13,0 11,0 7,30 0,200 12,0 30,0 2400 5,80 9600 0,170 <0,20 <0,10 14,0 <0,10 <0,10 <0,10 

2 269-2 Wq 
Bash-2 8,30 3,10 5,50 0,370 2,60 9,30 480 1,60 3400 <0,10 <0,20 <0,10 4,80 <0,10 <0,10 <0,10 

3 269-3 Wq 
Bash-3 10,0 10,0 4,20 <0,20 10,0 26,0 1900 4,50 7100 0,110 <0,20 <0,10 10,0 <0,10 <0,10 <0,10 

4 269-4 Wq 
Bash-4 8,70 10,0 2,90 <0,20 10,0 26,0 1700 4,00 6400 0,082 <0,20 <0,10 7,70 <0,10 <0,10 <0,10 
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№ Lab № Sample Sn Sb Te I Cs Ba La Ce Pr Nd Sm Eu Gd Tb Dy Ho 
 Detectable 

limits 
 0,2-1000 0,1-1000 0,5-1000 0,05-

1000 
0,05-
1000 0,2-1000 0,05-

1000 
0,05-
1000 

0,05-
1000 

0,05-
1000 

0,05-
1000 

0,05-
1000 

0,05-
1000 

0,05-
1000 

0,05-
1000 

0,05-
1000 

1 286-1 
 Wq Bash-
1 <0,20 1,30 0,640 29,0 <0,05 20,0 0,084 0,110 <0,05 0,067 <0,05 

<0,0
5 

<0,0
5 <0,05 <0,05 

<0,0
5 

2 269-2 
 Wq Bash-
2 <0,20 0,750 <0,50 27,0 <0,05 30,0 <0,05 0,087 <0,05 <0,05 <0,05 

<0,0
5 

<0,0
5 <0,05 <0,05 

<0,0
5 

3 269-3 
 Wq Bash-
3 <0,20 0,990 0,600 22,0 <0,05 20,0 0,061 0,100 <0,05 <0,05 <0,05 

<0,0
5 

<0,0
5 <0,05 <0,05 

<0,0
5 

4 269-4 
 Wq Bash-
4 <0,20 0,850 0,770 18,0 <0,05 16,0 <0,05 0,055 <0,05 <0,05 <0,05 

<0,0
5 

<0,0
5 <0,05 <0,05 

<0,0
5 

                   
№ Lab № Sample Er Tm Yb Lu Hf Ta W* Re Pt Au Hg * Tl Pb Bi Th U 

 Detectable 
limits 

 0,05-1000 0,05-
1000 

0,05-
1000 

0,05-
1000 

0,05-
1000 

0,05-
1000 

0,1-
10000 

0,05-
1000 

0,05-
1000 

0,05-
1000 

 0,05-
1000 

0,2-
1000 

0,05-
1000 

0,05-
1000 

0,05-
1000 

1 286-1 
 Wq Bash-
1 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 0,130 0,220 <0,05 <0,05 0,003 

<0,0
5 

<0,2
0 <0,05 <0,05 56,0 

2 269-2 
 Wq Bash-
2 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,10 0,098 <0,05 <0,05 0,002 

<0,0
5 

<0,2
0 <0,05 <0,05 34,0 

3 269-3 
 Wq Bash-
3 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 0,110 0,180 <0,05 <0,05 0,003 

<0,0
5 

<0,2
0 <0,05 <0,05 48,0 

4 269-4 
 Wq Bash-
4 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,10 0,180 <0,05 <0,05 0,002 

<0,0
5 

<0,2
0 <0,05 <0,05 44,0 



 
 
 

Annex 8. Original copy of Protocol of mass spectrometric (ICP-MS) analysis of soil 
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Unofficial translate of Protocol of mass spectrometric (ICP-MS) analysis of soil 

 
ПСК-05-10 
 

The state committee of the Republic of Uzbekistan for Geology and Mineral resources SE "Central Laboratory" 
111800, Tashkent region, Zangiatinsk district, Eshanguzar, Mustakillik street, 21-house tel.933805415 

Protocol No. ЛМСА 361 
Protocol of mass spectrometric (ICP-MS) analysis of natural waters and solutions 

 
1. Customer - ООО JURU ENERGY CONSULTING 
2. Laboratory order number – 286-15-21 
3. Number of samples – 15 
4. Place of sampling: 
5. Type of analysis - mass spectral 
6. Date of receipt of samples – 12.04.2021 
7. Date of analysis -  
8. Date of issue of the report - 14.04.21 
9. Used equipment: 

       10.1 Thermohygrometers HTC-2 No. n/n - test certificate No. 0901141 
       10.2 Mass spectrometer ISP Agilent 7500 CX No. JP51202494 - test certificate No. 0910705  

10.(ND) Normative documents for test methods and measuring instruments – MVI O'zDSt 0677:2015 
11.Environmental conditions – 
12.Results of the analysis in μg/dm3 

Appendix 1 page 
    
Director of SE "Central Laboratory"      S.V. Mihaylov 
Head of LMSSA          V.A.Bannov  
 

 
 
 
 
 
 
 



 
 

 
 

№ Lab № Sample  Ni    Cu     Zn   Ga   As  Se   Rb   Sr    Y    Zr 
*   Nb     Mo    Ag    Cd    In* 

  
                                    

Detectable limits   1,0-
4000 1,0-4000 1,0-4000 0,10-

4000 
0,10-
4000 

0,50-
4000 

0,10-
4000 

0,10-
4000 

0,10-
4000   0,005-

4000 
0,10-
4000 

0,05-
10,0 

0,005-
4000   

8 285-8 Bash SQ 1 47,0 19,0 21,0 6,80 47,0 5,30 84,0 1400 69,0 31,0 4,20 3,30 0,150 0,031 0,021 

9 285-9 Bash SQ 2 51,0 22,0 35,0 8,70 18,0 4,80 84,0 220 15,0 46,0 5,80 2,10 0,140 0,028 0,017 

10 285-10 Bash SQ 3 41,0 25,0 49,0 10,0 20,0 5,00 83,0 290 18,0 57,0 7,00 2,20 0,130 0,064 0,033 

11 285-11 Bash SQ 4 
37.9 178 48.8 10.3 32.1 1.61 219 277 18.6 59.6 6.87 6.80 0.266 0.067 0.030 

12 285-12 Bash SQ 5 
39.1 134 48.5 10.4 52.4 1.48 209 433 17.4 59.7 7.21 4.77 0.232 0.086 0.028 

13 285-13 Bash SQ 6 
64.8 124 52.9 11.5 47.6 1.64 244 269 16.6 63.4 7.52 6.02 0.209 0.066 0.033 

14 285-14 Bash SQ 7 
66.3 98.0 44.0 10.3 31.8 1.80 240 252 16.3 72.6 7.78 5.53 0.227 0.087 0.017 

15 285-15 Bash SQ 8 
33.3 89.2 42.5 10.1 47.4 1.72 250 261 16.3 61.8 7.37 4.50 0.235 0.070 0.026 

 

№ Lab № Sample Li Be B * Na * Mg * Al * P K * Ca * Sc Ti * V Cr Mn Fe * Co 

 Detectable limits  0,05-
4000 

0,05-
4000 

1,0-
4000 

0,004-
11% 

0,004
-11% 

0,002
-20% 

1,0-
400
0 

0,008
-30% 

0,005
-28% 

0,10
-

4000 

0,0006
-9% 

0,10
-

4000 

1,0-
400
0 

0,002
-10% 

0,006
-30% 

0,10
-

4000 

8 285-8 Bash SQ 1 12,0 1,10 20.4 8100 2100 34000 
260

0 22000 26000 3,20 1100 40,0 45,0 68,0 10000 2,90 

9 285-9 Bash SQ 2 13,0 0,900 20.4 9500 8300 50000 440 19000 38000 5,50 1400 43,0 54,0 380 13000 5,20 

10 285-10 Bash SQ 3 21,0 1,20 19.2 9500 16000 63000 460 15000 70000 8,60 1900 55,0 61,0 520 19000 8,00 

11 285-11 Bash SQ 4 
21.0 1.28 22.5 9592 18288 65295 725 16558 78603 9.35 2043 85.1 61.8 648 22645 7.76 

12 285-12 Bash SQ 5 
20.8 1.22 22.3 9669 13730 63927 723 16055 88361 8.68 2095 94.3 54.7 478 22350 7.51 

13 285-13 Bash SQ 6 
22.3 1.33 22.9 9074 11446 66918 689 18455 62502 8.16 1982 34.3 67.9 457 25476 8.24 

14 285-14 Bash SQ 7 
18.6 1.28 21.7 11193 11250 64680 704 18579 51043 7.94 2101 66.2 65.8 423 22319 6.12 

15 285-15 Bash SQ 8 
17.5 1.26 23.2 11199 9898 63510 680 18233 57589 7.15 1900 61.2 64.7 393 20159 6.12 
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№     Lab № Sample   Sn    Sb  Te   Cs     Ba    La   Ce   Pr   Nd  Sm   Eu  Gd   Tb    Dy     Ho  

  

                                    
Detectable 

limits 
  0,10-10 0,10-

4000 
0,30-
4000 

0,02-
4000 

0,10-
4000 

0,50-
4000 

0,04-
4000 

0,01-
4000 

0,01-
4000 

0,01-
4000 

0,01-
4000 

0,01-
4000 

0,01-
4000 

0,01-
4000 

0,01-
4000 

8 285-8 Bash SQ 1 0,800 0,340 0,110 3,10 400 25,0 71,0 9,30 42,0 11,0 2,70 12,0 2,00 13,0 2,40 
9 285-9 Bash SQ 2 1,10 0,380 0,064 3,60 620 21,0 44,0 5,10 19,0 3,70 0,820 3,40 0,470 3,10 0,510 

10 285-10 Bash SQ 3 1,20 0,530 0,025 5,20 630 27,0 57,0 6,50 24,0 4,90 1,00 4,40 0,610 3,80 0,610 
11 285-11 Bash SQ 4 1.39 0.985 0.157 4.98 529 24.6 144 5.78 22.5 4.31 0.977 4.03 0.574 3.13 0.600 

12 285-12 Bash SQ 5 1.54 1.10 0.133 4.92 983 24.8 140 5.64 21.8 4.10 0.927 3.92 0.532 2.89 0.582 

13 285-13 Bash SQ 6 1.70 1.31 0.178 5.24 693 24.1 141 5.52 19.8 3.86 0.809 3.57 0.481 2.92 0.534 

14 285-14 Bash SQ 7 1.68 0.987 0.133 4.72 652 23.1 136 5.31 19.8 3.62 0.864 3.55 0.494 2.74 0.544 

15 285-15 Bash SQ 8 1.35 0.974 0.092 4.34 700 26.9 120 6.00 21.7 3.73 0.914 3.62 0.481 2.77 0.543 
 
 

№ Lab № Sample   Er   Tm    Yb   Lu   Hf  Ta    W* Re  Pt* Au *  Hg* Tl   Pb   Bi     Th  U 

  

                                                                       
Detectable 

limits 
  0,01-

4000 
0,01-
4000 

0,01-
4000 

0,01-
4000 

0,05-
4000 

0,04-
4000 

0,08-
4000 

0,01-
4000 

0,05-
4000 

0,05-
4000   0,01-

4000 
0,1-
4000 

0,01-
4000 

0,01-
4000 

0,01-
4000 

8 285-8 Bash SQ 1 6,80 0,860 5,20 0,740 1,10 0,350 0,770 <0,01 <0,05 <0,05 0.330 0,330 13,0 0,078 6,10 4,30 

9 285-9 Bash SQ 2 1,60 0,240 1,60 0,240 1,60 0,500 1,00 <0,01 <0,05 <0,05 0.100 0,350 14,0 0,140 9,20 1,90 

10 285-10 Bash SQ 3 1,90 0,270 1,80 0,270 1,70 0,670 2,90 <0,01 <0,05 <0,05 0.180 0,390 15,0 0,230 10,0 2,30 

11 285-11 Bash SQ 4 
1.80 0.228 1.58 0.245 1.43 0.579 1.06 

<0,01 <0,05 <0,05 0.070 
0.404 13.4 0.195 9.25 1.77 

12 285-12 Bash SQ 5 
1.76 0.247 1.61 0.241 1.56 0.578 1.52 

<0,01 <0,05 <0,05 0.120 
0.466 13.8 0.202 8.83 1.92 

13 285-13 Bash SQ 6 
1.63 0.245 1.56 0.246 1.59 0.708 1.22 

<0,01 <0,05 <0,05 0.090 
0.470 14.9 0.229 8.41 1.98 

14 285-14 Bash SQ 7 
1.61 0.252 1.58 0.253 2.00 0.659 1.15 

<0,01 <0,05 <0,05 0.070 
0.439 13.3 0.186 9.94 1.83 

15 285-15 Bash SQ 8 
1.57 0.223 1.46 0.241 1.55 0.871 3.24 

<0,01 <0,05 <0,05 0.070 
0.415 13.2 0.187 9.10 1.71 
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Annex 9. Original copy of Protocol of chemistry analysis No 20 
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Unofficial translate of Protocol of chemistry analysis  

 
The state committee of the Republic of Uzbekistan for Geology and Mineral resources  

SE "Central Laboratory" 
111800, Tashkent region, Zangiatinsk district, Eshanguzar, Mustakillik street, 21  

tel.933805415, 702027142 
 

“Approved” 
Director of the  

SE "Central Laboratory" 
Mihaylov S.V. 

“26” April 2021 
 

Protocol of measurements No. 20 
for measuring according to letter No. JEC 21/41 of 12/04/21 on testing of water samples according to the State standard 

950:2011. 
Customer - ООО JURU ENERGY CONSULTING 
Marking and labeling data of the test object: 
No.1 to No.7 – (05/04/2021) soil – sq dzhankeldi; 
No.8 to No.15 – (06/04/2021) soil – bash sq 

1. Date of receipt – 12.04.2021; of samples 15  
2. Date of analysis -  

 
3. Laboratory order number – 286-15-21 
4. Number of samples – 15 
5. Place of sampling: 
6. Type of analysis - mass spectral 
7. Date of issue of the report - 14.04.21 
8. Used equipment: 

       10.1 Thermohygrometers HTC-2 No. n/n - test certificate No. 0901141 
       10.2 Mass spectrometer ISP Agilent 7500 CX No. JP51202494 - test certificate No. 0910705  

10.(ND) Normative documents for test methods and measuring instruments – MVI O'zDSt 0677:2015 
11.Environmental conditions – 
12.Results of the analysis in μg/dm3 

Appendix 1 page 
    
Director of SE "Central Laboratory"      S.V. Mihaylov 
Head of LMSSA          V.A.Bannov  
 
 
 
 
 



 
 
No. Parameters ND for 

measurme
nts 

Actual value 
Sq Dzhankeldi Bash sq 

   No.7 No.6 No.5 No.
4 

No.
3 

No.
2 

No.1 No.8 No.
9 

No.1
0 

No.1
1 

No.1
2 

No.
13 

No.
14 

No.
15 

 pH 26429-85 7.74 7.80 7.14 7.63 7.82 7.8
0 

7.75 7.70 7.80 7.80 7.60 7.80 7.82 7.70 7.7
5 

 Chlorides % 26425-85 0.03
5 

0.042 0.021 0.01
4 

0.01
4 

0.0
14 

0.01
4 

0.014 0.03
2 

0.021 0.014 0.040 0.01
0 

0.01
0 

0.0
14 

 Nitrates 
mg/dm3 

Measureme
nts with 
ionometers 

1 6 48 2 1 1 1 1 1 2 2 2 1 2 12 



  

 

 

Bash 500MW Wind Farm  
ESIA -Appendices: Part A 
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APPENDIX M ² ACWA POWER ROUTE SURVEY & 
EPC PRELIMINARY TRANSPORTATION REPORT 
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̵̨̛̭̯̬̯̖̣̦̼̽�̨̬̯̌̍�̦̌�̛̪̱̯�̨̯�̨̪̬̯̌�;̸̨̡̯̌�̨̡̛̪̬̱̐̚Ϳ�̡�̨̨̡̭̯̬̜̪̣̺̖̌̔�;̸̨̡̯̌�
̡̛̬̬̱̌̐̚̚Ϳ�̛�̨̥̙̖̯�̸̡̣̯̏̀̌̽͗�

x� ˀ̛̬̖̹̖̦̖̌̚�̦̌�̨̨̛̛̭̪̣̦̖̽̏̌̚�̵̖̥̖̣̦̼̽̚�̸̡̨̱̭̯̌̏�
;̵̸̵̨̭̱̬̭̯̖̦̦̼̭̯̦̼̐̔̌̏ͬ̌Ϳ�

x� ̡̛̱̬̖̪̣̖̦̖�̸̨̨̛̬̪̬̣͕̔̐ͬ̌̌�
x� ̨̡̪̬̖̬̏̌�̨̨̨̛̬̱̪̻̖̥̦̭̯̐̔̚�̨̥̭̯̌�̛�̡̨̱̣̖̬̯̽̏̏�̛�̣̼̖̀̍�̭̦̦̼̖̏́̌̚�̭�

̵̨̨̛̪̬̙̖̦̖̥̔�̵̨̨̛̦̖̥̼̖̍̔�̛̛̥̖̦̖̦͕́̚�
x� ̭̖̏�̨̬̯̼̌̍�̨̪�̛̛̱̹̬̖̦̀�̨̨̬̔̐�̛�̨̨̨̨̪̬̯͕̏̏�
x� ̛̱̣̖̦̖̔̌�̛̪̬̖̪̯̭̯̜͕́̏�
x� ̛̱̣̖̦̖̔̌�̛̛̣�̨̛̪̦̯̖̔́�̛̛̣̦̜�̸̡̨̛̣̖̯̬̪̖̬̖̾̔̌�̛�̛̭͕̏́̚�
x� ̛̱̣̖̦̖̔̌�̵̨̨̬̙̦̼̔�̡̨̦͕̌̏̚�
x� ̛̛̥̖̦̖̦̖̚�̵̨̨̬̙̦̼̔�̡̨̦̌̏̚�

̛�̭̖̏�̛̬̱̖̔̐�̨̬̯̼͕̌̍�̡̡̌�̨̨̯̐�̯̬̖̱̖̯̍�̨̛̪̬̯̖̣̭̯͕̌̏̽̏�̡̛̣̖̦̯�̛̛̣�̨̯̬̦̭̪̬̯̦̌̌́�
̡̨̛̥̪̦̌́�̨̦̦̼̖̌̔̍�̣̔́�̨̨̖̪̭̦̜̍̌̚�̨̡̛̭̯̔̌̏�̨̨̨̛̬̱̦̍̔̏̌́͘�
�

dŚĞ��ŽŶƐƚƌƵĐƚŝŽŶ�ĂĐƚŝǀŝƚŝĞƐ�ƚĂďůĞ�ŐĞƚ�ŽǀĞƌǀŝĞǁ�ĨŽƌ�ƚŚĞ�ƉůĂŶĞĚ�ƌŽĂĚ�ĐŽŶƐƚƌƵĐƚŝŽŶ�
ǁŽƌŬƐ�ŽŶ�ƚŚĞ�ǁĂǇ�ĨƌŽŵ�ƉŽƌƚ�;ƉŽŝŶƚ�ŽĨ�ůŽĂĚŝŶŐͿ�ƚŽ�ƚŚĞ�ƐŝƚĞ�;ƉŽŝŶƚ�ŽĨ�ƵŶůŽĂĚŝŶŐͿ͗�

x� WĞƌŵŝƐƐŝŽŶ�ƚŽ�ƵƐĞ�ůĂŶĚ�;ƉƵďůŝĐͬƉƌŝǀĂƚĞͿ�
x� ƐƚƌĞŶŐƚŚĞŶŝŶŐ�ŽĨ�ƌŽĂĚƐͬĞŵďĂŶŬŵĞŶƚƐ͕�
x� ďƌŝĚŐĞ�ĂŶĚ�ĐƵůǀĞƌƚ�ůŽĂĚ�ďĞĂƌŝŶŐ�ĐĂƉĂĐŝƚǇ�ĐŚĞĐŬƐ�Θ�ĂŶǇ�ƌĞƋƵŝƌĞĚ�

ŵŽĚŝĨŝĐĂƚŝŽŶƐ�ƚŽ�ŝƚ͘�
x� Ăůů�ǁŝĚĞŶŝŶŐ�ǁŽƌŬƐ�ŽŶ�ƌŽĂĚƐ�ĂŶĚ�ĐƵƌǀĞƐ͕�
x� ŽďƐƚĂĐůĞ�ƌĞŵŽǀĂů͕�
x� ƌĞŵŽǀĂů�Žƌ�ƌĂŝƐŝŶŐ�ŽĨ�ƉŽǁĞƌ�ĂŶĚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ůŝŶĞƐ�ͬ�ƉŽůĞƐ͕�
x� ƌĞŵŽǀĂů�ŽĨ�ƌŽĂĚ�ƐŝŐŶƐ͕�
x� ŵŽĚŝĨŝĐĂƚŝŽŶ�ŽĨ�ƌŽĂĚ�ůĂǇŽƵƚƐ�

ĂŶĚ�Ăůů�ŽƚŚĞƌ�ǁŽƌŬƐ�ĂƐ�ƌĞƋƵŝƌĞĚ�ďǇ�ŐŽǀĞƌŶŵĞŶƚ͕�ƚŚĞ�ĐůŝĞŶƚ�Žƌ�ƚŚĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�
ĐŽŵƉĂŶǇ�ĨŽƌ�ƐĂĨĞ�ĂŶĚ�ƐĞĐƵƌĞ�ĚĞůŝǀĞƌǇ�ŽĨ�ƚŚĞ�ĞƋƵŝƉŵĞŶƚ͘�
�

�
�
�
ʰ̴̶̨̛̦̬̥̌́�̨�̥̬̹̬̱̯̖̌�ͬ�ZŽƵƚĞ�ŝŶĨŽƌŵĂƚŝŽŶ͗�<ŚŽƌŐŽƐ�ʹ�zĂůůĂŵĂ��
�
ʿ̛̬̖̪̯̭̯́̏́�� KďƐƚĂĐůĞƐ� ʶ̸̨̨̛̣̖̭̯̏�ͬYƵĂŶƚŝƚǇ�
ʽ̺̖̖̍�̸̡̨̨̛̣̖̭̯̏�̵̨̨̭̣̖̦̦̼̍̔̏̌�
̛̪̬̖̪̯̭̯̜́̏�

dŽƚĂů�ŶƵŵďĞƌ�ŽĨ�ŽďƐƚĂĐůĞƐ�ƐƵƌǀĞǇĞĚ� ϰϵϳ�

ʰ̚�̵̛̦�̦̌�̨̨̨̭̦̦̥̏�̥̬̹̬̱̯̖̌� KĨ�ǁŚŝĐŚ�ŽŶ�ƚŚĞ�ŵĂŝŶ�ƌŽƵƚĞ� Ϯϴϯ�
ʺ̨̭̯̼�̦̌�̨̨̨̭̦̦̥̏�̥̬̹̬̱̯̖̌� �ƌŝĚŐĞƐ�ŽŶ�ƚŚĞ�ŵĂŝŶ�ƌŽƵƚĞ� ϵϳ�
ʽ̸̛̛̬̦̖̦̐̌́�̨̪�̨̼̭̯̖̏�;̡̛̬͕̌�ʸˑʿ͕�
̨̨̪̱̯̖̪̬͕̏̔�̵̨̪̖̹̖̦̼̖̔�̵̨̡̛̛̪̖̬̖̦̔�
̛�̯̔͘Ϳ�̦̌�̨̨̨̭̦̦̥̏�̥̬̹̬̱̯̖̌�

,ĞŝŐŚƚ�ƌĞƐƚƌŝĐƚŝŽŶƐ�;ĂƌĐŚĞƐ͕�ƉŽǁĞƌ�ůŝŶĞƐ͕�ŽǀĞƌƉĂƐƐ͕�ƉĞĚĞƐƚƌŝĂŶ�ĐƌŽƐƐŝŶŐƐ͕�ĞƚĐ͘Ϳ�
ŽŶ�ƚŚĞ�ŵĂŝŶ�ƌŽƵƚĞ�

ϵϲ�

ʪ̨̨̬̙̦̼̖�̨̬̯̼̌̍�̦̌�̨̨̨̭̦̦̥̏�
̥̬̹̬̱̯̖̌�

ZŽĂĚ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽŶ�ƚŚĞ�ŵĂŝŶ�ƌŽƵƚĞ� ϱ�

ʿ̨̻̖̥̼̔�̡̛̭̪̱̭ͬ�̦̌�̨̨̨̭̦̦̥̏�
̥̬̹̬̱̯̖̌�

ŐƌĂĚŝĞŶƚƐ�ŽŶ�ƚŚĞ�ŵĂŝŶ�ƌŽƵƚĞ� ϭϵ�

ʿ̨̨̨̬̯̼̏� dƵƌŶƐ� ϭϱ�



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϯ�ŽĨ�ϳϱ�
�

ʶʤ˃ʫʧʽˀʰʯʤˉʰʰ�ˁʸʽʮʻʽˁ˃ʰ�ʰˁʿʽʸʻ˔ʫʺˏˈ�ʪʽˀʽʮʻˏˈ�ˀʤʥʽ˃�ͬ�^dZh�dhZ�>�D��^hZ�^���d�'KZ/��d/KE͗�
�
ʰ̡̨̛̦̯̬̔̌�
ͬ�/ŶĚŝĐĂƚŝŽŶ�

ʶ̨̛̯̖̬̌̐́�
ͬ�ĂƚĞŐŽƌǇ�

ʽ̛̛̪̭̦̖̌�� �ĞƐĐƌŝƉƚŝŽŶ�

ϭ� ˁ̬̖̦̔́́�ͬ�
ŶŽƌŵĂů�

ʻ̵̨̨̛̖̥̼̍̔�̛̛̥̖̦̖̦́̚͘�ʻ̛̪̬̥̖̬̌͗�̛̱̣̖̦̖̔̌�̵̨̨̬̙̦̼̔�̡̨̦̌̏̚� DŽĚŝĨŝĐĂƚŝŽŶƐ�ŶĞĐĞƐƐĂƌǇ͘�&Žƌ�ĞǆĂŵƉůĞ͗�ƌĞŵŽǀĞ�ƚƌĂĨĨŝĐ�ƐŝŐŶƐ�

Ϯ�
ʦ̨̡̼̭̌́�ͬ�
ŚŝŐŚ�

ʻ̵̨̨̛̖̥̼̍̔�̛̛̥̖̦̖̦́̚͘��
ʻ̛̪̬̥̖̬͕̌�̛̱̣̖̦̖̔̌�̵̨̨̬̙̦̼̔�̨̬̖̬͕̍̌̽̏�̨̨̛̛̭̪̣̦̖̽̏̌̚�
̵̨̛̥̣̦̼̍̽�̵̨̨̬̙̦̼̔�̛̪̣̭̯̦͕̌�̛̱̣̖̦̖̔̌�̵̨̨̬̙̦̼̔�̡̨̦̌̏̚�̛�̯̔͘͘�

DŽĚŝĨŝĐĂƚŝŽŶƐ�ŶĞĐĞƐƐĂƌǇ�Ğ͘Ő͘�ƐƚƌĞŶŐƚŚĞŶŝŶŐ�ƚƌĂĨĨŝĐ�ŝƐůĂŶĚ͕�ƵƐĞ�
ŽĨ�ŵŽďŝůĞ�ƚƌĂĐŬ�ƉĂŶĞůƐ͕�ƌĞŵŽǀĞ�ƚƌĂĨĨŝĐ�
ƐŝŐŶƐ�ĞƚĐ͘͘�

ϯ�

ʶ̨̡̨̥̪̣̖̭̦̖�
ͬ�ĐŽŵƉůĞǆ�

ʻ̵̨̨̛̖̥̼̍̔�̛̛̥̖̦̖̦́̚�;̛̦̪̬̥̖̬͕̌�̛̱̭̯̬̦̖̦̖̌�̵̨̨̬̙̦̼̔�
̨̛̬̙̖̦̜͕̐̌̔�̶̡̨̡̛̬̖̦̭̯̬̱́�̡̨̨̨̬̱̐̏̐�̡̡̪̖̬̖̬̖̭̯͕̌�̨̨̛̭̯̬̯̖̣̭̯̽̏�
̵̨̨̨̪̬̯̦̼̏�̨̦͕̚�̛̛̬̭̹̬̖̦̖̌�̨̨̬͕̔̐�̡̼̬̱̏̍̌�̖̬̖̖͕̔̏̽̏�̛̱̣̖̦̖̔̌�
̴̨̨̨̭̖̯̬͕̏̏�̛̣̯̖̣̦̼̖̔̽�̨̛̪̖̬̼̔�̨̨̨̬̙̦̔Ͳ̵̨̛̭̯̬̯̖̣̦̼̽�̨̬̯̌̍�̦̌�
̥̬̹̬̱̯̖̌�̛�̯̔͘͘Ϳ͘�

DŽĚŝĨŝĐĂƚŝŽŶƐ�ĂƌĞ�ŶĞĐĞƐƐĂƌǇ�;Ğ͘Ő͘�ƌĞŵŽǀĞ�ƚƌĂĨĨŝĐ�ďĂƌƌŝĞƌƐ͕�
ƌŽƵŶĚĂďŽƵƚ�ƌĞĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŝƚŚ�ĚƌŝǀĞ�
ƚŚƌŽƵŐŚ�ůĂŶĞƐ͕�ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ƚƵƌŶŝŶŐ�ĂƌĞĂƐ͕�ǁŝĚĞŶŝŶŐ�ƌŽĂĚƐ͕�
ƚƌĞĞ�ĐƵƚƚŝŶŐ͕�ƌĞŵŽǀĞ�ƚƌĂĨĨŝĐ�ůŝŐŚƚƐ͕�ůŽŶŐ�
ƉĞƌŝŽĚ�ƌŽĂĚ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ƐŝƚĞƐ�ĞƚĐ͘Ϳ͘�

ϰ�

˃̨̬̱̦̔�ͬ�
ĚŝĨĨŝĐƵůƚ�

̵̨̨̛̦̖̥̼̍̔�̨̨̛̪̣̦̯̖̣̦̼̖̔̽�̸̬̭̖̯̼̌�;̛̦̪̬̥̖̬͕̌�̴̡̛̛̭̖̬̯̯̼͕̌�
̸̛̛̱̖̦̖̚�̨̨̨̛̬̱̪̻̖̥̦̭̯̐̔̚�̡̛̭̪̖̬̯ͬ̾̌̚�̨̥̭̯̌Ϳ͕�̸̨̛̱̯̦̖̦̖�̪̬̌̏�̦̌�
̨̨̛̛̭̪̣̦̖̽̏̌̚�̸̨̭̯̦̜̌�̨̨̛̭̭̯̖̦̦̭̯͕̍̏�̬̼̼̏̏̚�̡̥̦̖̜̌�̛�̛̱̣̖̦̖̔̌�
̸̡̡̨̛̣̖̯̬̖̭̜̾�̴̡̛̦̬̭̯̬̱̯̱̬̼̌͘�

dƌĂŶƐŝƚ�ŶŽƚ�ĐůĂƌŝĨŝĞĚ͕�ĂĚĚŝƚŝŽŶĂů�ĐĂůĐƵůĂƚŝŽŶƐ�ŶĞĐĞƐƐĂƌǇ�;Ğ͘Ő͘�
�ĞƌƚŝĨŝĐĂƚĞƐ͕�ůŽĂĚ�ĐĂƉĂĐŝƚǇ�ƐƚƵĚǇ�Ăƚ�
ďƌŝĚŐĞƐͿ͕�ƌŝŐŚƚƐ�ŽĨ�ƵƐĞ�ĨŽƌ�ƉƌŝǀĂƚĞ�ƉƌŽƉĞƌƚŝĞƐ͕�ƌŽĐŬ�ďůĂƐƚŝŶŐ�ĂŶĚ�
ƌĞŵŽǀĂů�ŽĨ�ĞůĞĐƚƌŝĐĂů�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘�

�
�
ˁˁˏʸʶʰ�ʻʤ�ʪʽʶ˄ʺʫʻ˃ˏͬ��K�hD�Ed�Z�&�Z�E��^�

x� ��t��tĂǇƉŽŝŶƚƐ�ϮϬϮϮϬϱͺŵĂŝŶ�ƌŽƵƚĞ�<�͘Ŭŵǌ�
�

ʽ˃ʦʫ˃ˁ˃ʦʫʻʻʽˁ˃ː�ͬ�Z�^WKE^/�/>/dz�
ˀ̨̯̼̌̍�̨̣̙̦̼̔�̨̼̪̣̦̯̭̏́̽́�̴̨̨̨̛̪̬̖̭̭̦̣̦̜̌̽�̡̨̨̥̦̜̌̔�̏�̨̨̛̛̭̯̖̯̭̯̏̏�̭�
̶̡̛̛̛̦̭̯̬̱̥́�̨̪�̨̨̖̪̭̦̜̍̌̚�̨̨̡̛̯̬̦̭̪̬̯̬̖̌̏�̬̱̐̌̚�̛�̨̛̛̯̬̖̦̥̍̏̌́�
̨̨̛̛̪̬̯̖̣̏̔́̚�̨̨̨̛̬̱̦̍̔̏̌́͘�
�
ʦ̭́�̵̡̛̯̖̦͕̌�̨̨̨̛̬̱̦̖̍̔̏̌�̛�̨̨̨̭̪̥̯̖̣̦̖̏̐̌̽�̨̨̨̛̬̱̦̖̍̔̏̌�̨̣̙̦̔̌�
̨̨̨̭̯̖̯̭̯̯̏̏̏̌̽��̶̛̖̣�̵̨̼̪̣̦̖̥̼̏́�̨̬̯̌̍͘�

dŚĞ�ǁŽƌŬ�ǁŝůů�ŵƵƐƚ�ďĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ƉƌŽĨĞƐƐŝŽŶĂů�ƚĞĂŵ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�
ŝŶƐƚƌƵĐƚŝŽŶƐ�ŽĨ�ƚŚĞ�ƐĂĨĞƚǇ�ĐĂƌŐŽ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ƚŚĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ĞƋƵŝƉŵĞŶƚ�
ŵĂŶƵĨĂĐƚƵƌĞƌ͘��
�
�ůů�ĐĂƌƐ͕�ĞƋƵŝƉŵĞŶƚ�ŵƵƐƚ�ĐŽƌƌĞƐƉŽŶĚ�ƚŽ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚĞ�ǁŽƌŬ�ƉĞƌĨŽƌŵĞĚ͘�

ʽ̨̯̖̯̭̖̦̭̯̏̏̽�̌̚�̨̛̪̬̖̖̦̖̏̔�̵̨̨̬̙̦̼̔�̨̛̛̥̖̬̪̬̯̜́�̛�̨̨̨̛̪̯̣̖̦̖̔̐̏�
̥̬̹̬̱̯̌̌�̣̔́�̶̛̛̛̬̖̣̌̌̚�̨̡̛̪̖̬̖̏̚�̛̣̖̙̯�̦̌͗��ŶĚŝŽŶ�

dŚĞ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ĨŽƌ�ĐĂƌƌǇŝŶŐ�ŽƵƚ�ƌŽĂĚ�ĂĐƚŝǀŝƚŝĞƐ�ĂŶĚ�ƉƌĞƉĂƌŝŶŐ�ƚŚĞ�ƌŽƵƚĞ�ĨŽƌ�ƚŚĞ�
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ůŝĞƐ�ǁŝƚŚ͗͘��ŶĚŝŽŶ�

� �
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϰ�ŽĨ�ϳϱ�
�

ˀʤʥʽ˃ˏ�ʿʽ�ʺʽʪʫˀʻʰʯʤˉʰʰ�ʺʤˀˌˀ˄˃ʤ�ͬ�ZK���DK�/&/��d/KE�tKZ<^��
�

Part�1�Ǧ�Kazakhstan�

;WZ�>/D/E�Zz�Z�WKZdͿ�

ʪ̣́�̨̨̖̭̪̬̖̪̯̭̯̖̦̦̍́̏̐�̨̪̬̖̔̌̚�̡̨̨̣̦̼�̭�̡̨̡̛̥̪̣̖̯̥̌�ʦ˃ʧ�̨̪�̥̬̹̬̱̯̱̌��
̵̨̨̨̛̦̖̥̍̔�̨̛̛̪̬̖̭̯̏̚�̨̬̯̼̌̍�̨̪�̶̨̛̛̛̥̖̬̦̔̌̚�̨̨̨̨̬̙̦̔̐�̨̨̪̣̯̦͕̌�
̨̨̱̭̯̬̜̭̯̍̏̌�̨̨̻̖̍̔̏̚�̛�̨̖̥̦̯̙̔̌̌�̡̨̦̌̏̚͘��
ʽ̛̺̜̍�̨̻̖̥̍�̨̬̯̌̍�̛̪̬̖̖̦̏̔�̏�̶̛̯̣̖̌̍�ζϭ͘�

&Žƌ�ƚŚĞ�ƉĂƐƐŝŶŐ�ŽĨ�ƚŚĞ�ĐĂƌŐŽ�ĂůŽŶŐ�ƚŚĞ�ƌŽƵƚĞ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĐĂƌƌǇ�ŽƵƚ�ƚŚĞ�
ŵŽĚĞƌŶŝǌĂƚŝŽŶ�ǁŽƌŬƐ�ŽĨ�ƚŚĞ�ƌŽĂĚǁĂǇ͕�ƚŚĞ�ĂƌƌĂŶŐĞŵĞŶƚ�ŽĨ�ďǇƉĂƐĞƐ�ĂŶĚ�ƚŚĞ�
ĚŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƐŝŐŶƐ͘��
dŽƚĂů�ƐĐŽƉĞ�ŽĨ�ǁŽƌŬ�ŝƐ�ŝŶĐůƵĚĞĚ�ŝŶ�dĂďůĞ�ϭ͘�

�

�

Eƌ� dǇƉĞ� �ĞƐĐƌŝƉƚŝŽŶ� �ŽŽƌĚŝŶĂƚĞƐ�>� �ŽŽƌĚŝŶĂƚĞƐ�
��

ϮϬϮϮϬϰϭϬϵ� �ŽƌĚĞƌ�ĐƌŽƐƐŝŶŐ��
<ŚŽƌŐŽƐ�

,с�ϱ͘ϳ�Ɛůŝŵ�ƉŝƉĞ͕�ǁŝĚƚŚ�ϳŵ͕�ŵĂŝŶ�ƉŝƉĞ�ϲŵ͕��
Ɛůŝŵ�ƉŝƉĞ�ĚŝƐŵĂŶƚůŝŶŐ�

ϴϬ͘ϯϭϭϱϳϯϵϵϵϵϵϵϵϵ� ϰϰ͘ϭϳϰϳϰϴ�

ϮϬϮϮϬϰϭϮϯ� ŚŝŐŚǁĂǇͲŽǀĞƌ�
ĐƌŽƐƐŝŶŐ�

ʦ̨̼̭̯̌�̨̨̪̱̯̖̪̬̏̔̌�ϱ͘ϲŵ�̭̣̖̏̌�ʹ�ϱ͘ϳŵ�̭̪̬̌̏̌�
ʿ̛̬�̨̺̖̜̍�̨̼̭̯̖̏�̭�̨̬̱̥̐̚�̨̣̖̖̍�ϱ͘ϳϱŵ�̨̖̥̦̯̙̔̌�̵̨̨̬̙̦̼̔�̨̛̬̙̖̦̜͕̐̌̔�̨̨̨̱̭̯̬̜̭̯̍̏�
̭̻̖͕̔̌̚�̛̛̬̭̹̬̖̦̖̌�̨̨̨̨̪̬̯̏̏�̦̌�̛̥̖̺̖̜̭̀́�̨̨̨̯̬̭̯̖̪̖̦̦̜̏�̨̨̬̖̔̐͘�
ͬ�
KǀĞƌƉĂƐƐ�ŚĞŝŐŚƚ�ϱ͘ϲŵ�ŽŶ�ƚŚĞ�ůĞĨƚ�ʹ�ϱ͘ϳŵ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ͘�tŝƚŚ�Ă�ƚŽƚĂů�ůŽĂĚ�ŚĞŝŐŚƚ�ŵŽƌĞ�ƚŚĂŶ�ϱ͘ϳϱŵ͕�
ƚŚĞ�ĚŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƌŽĂĚ�ďĂƌƌŝĞƌƐ͕�ƚŚĞ�ĂƌƌĂŶŐĞŵĞŶƚ�ŽĨ�ƚŚĞ�Ğǆŝƚ͕�ƚŚĞ�ĞǆƉĂŶƐŝŽŶ�ŽĨ�ƚƵƌŶƐ�ŽŶ�ƚŚĞ�
ĞǆŝƐƚŝŶŐ�ƐĞĐŽŶĚĂƌǇ�ƌŽĂĚ͘��

ϳϵ͘ϵϴϮϱϭϭ� ϰϰ͘Ϭϰϱϯϴϲ�

ϮϬϮϮϬϰϭϯϳ� ŚŝŐŚǁĂǇͲŽǀĞƌ�
ĐƌŽƐƐŝŶŐ�

ʦ̨̼̭̯̌�̨̨̪̱̯̖̪̬̏̔̌�ϱ͘ϱŵ�̭̣̖̏̌�ʹ�ϱ͘ϲŵ�̭̪̬̌̏̌�
ʿ̛̬�̨̺̖̜̍�̨̼̭̯̖̏�̭�̨̬̱̥̐̚�̨̣̖̖̍�ϱ͘ϱϱŵ͕�̨̖̥̦̯̙̔̌�̵̨̨̬̙̦̼̔�̨̛̬̙̖̦̜̐̌̔�̦̌�
̨̛̬̖̣̯̖̣̦̜̌̔̽̚�̨̨̪̣̭̖�̨̔�̨̨̪̱̯̖̪̬̏̔̌�
ͬ�
2YHUSDVV�KHLJKW����P�RQ�WKH�OHIW�²����P�RQ�WKH�ULJKW��:LWK�D�WRWDO�ORDG�KHLJKW�PRUH�WKDQ�
����P��GLVPDQWOLQJ�RI�URDG�EDUULHUV�RQ�WKH�GLYLGLQJ�VWULS�WR�WKH�RYHUSDVV��

ϳϵ͘ϵϬϴϳϯϲ� ϰϰ͘ϬϮϵϳϭϰ�

ϮϬϮϮϬϰϭϰϯ� ŚŝŐŚǁĂǇͲŽǀĞƌ�
ĐƌŽƐƐŝŶŐ�

ʦ̨̼̭̯̌�̨̨̪̱̯̖̪̬̏̔̌�ϱ͘ϱŵ��
ʿ̛̬�̨̺̖̜̍�̨̼̭̯̖̏�̭�̨̬̱̥̐̚�̨̣̖̖̍�ϱ͘ϰϱŵ�̨̨̛̭̯̬̯̖̣̭̯̽̏�̨̡̛̪̣̺̌̔�̣̔́�̨̨̬̬̯̌̏̌̚�
ͬ�
KǀĞƌƉĂƐƐ�ŚĞŝŐŚƚ�ϱ͘ϱŵ��
tŝƚŚ�Ă�ƚŽƚĂů�ůŽĂĚ�ŚĞŝŐŚƚ�ŵŽƌĞ�ƚŚĂŶ�ϱ͘ϰϱŵ͕�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�Ă�ƚƵƌŶŝŶŐ�ƉůĂƚĨŽƌŵ�

ϳϵ͘ϲϳϰϵϮϭ� ϰϰ͘ϬϭϰϮ�

� � � � �
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϱ�ŽĨ�ϳϱ�
�

ϭϭϭ� �ŽƌĚĞƌ�ĐƌŽƐƐŝŶŐ��
<ĂůǌŚĂƚ�ͬ�ʶʤʸʮʤ˃�ʹ��
�

ʿ̸̨̛̣̱̖̦̖�̛̬̬̖̹̖̦̌́̚�̛�̨̨̛̭̯̬̯̖̣̭̯̽̏�̨̨̡̪̣̺̌̔�̵̛̬̦̖̦͕̌́�̨̡̛̪̬̱̐̚�̛�̨̪̻̖̔̔̌̚�̦̌�
̨̨̭̯̬̦̖�ʶʻˀ�̛�̦̌�̨̦̖̜̯̬̣̦̜̌̽�̨̦̖̚�
ͬ�
KďƚĂŝŶŝŶŐ�ƉĞƌŵŝƐƐŝŽŶ�ĂŶĚ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ƐƚŽƌĂŐĞ͕�ůŽĂĚŝŶŐ�ĂŶĚ�ĂĐĐĞƐƐ�ƐŝƚĞƐ�ŽŶ�ƚŚĞ�ƉƌĐ�ƐŝĚĞ�ĂŶĚ�ŝŶ�
ƚŚĞ�ŶĞƵƚƌĂů�ǌŽŶĞ�
�

͕�ϴϬ͘ϲϮϰϲϮϮ� ϰϯ͘ϲϳϮϰϭϱ�

� � � � �
ϮϬϮϮϬϰϭϱϭ� ,ŝŐŚǁĂǇ�Ğǆŝƚ� ʪ̨̖̥̦̯̙̌�̴̨̨̨̦̬̦̌̐�̨̭̯̣͕̍̌�̵̨̨̬̙̦̼̔�̨̛̬̙̖̦̜̐̌̔�̦̌�̻̖̖̏̔̚�̛�̵̛̬̖̣̯̖̣̦̼̌̔̽̚�

̨̛̬̙̖̦̜̐̌̔�̦̌�̼̖̖̏̔̚�̛̚�̨̨̨̪̬̯̏̌�̛̪̬�̛̛̛̙̖̦̔̏�̨̪�̸̨̭̯̬̖̦̜̏�̨̨̪̣̭̖�
ͬ�
�ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƚŚĞ�ůĂŵƉƉŽƐƚ͕�ƌŽĂĚ�ďĂƌƌŝĞƌƐ�Ăƚ�ƚŚĞ�ĞŶƚƌĂŶĐĞ�ĂŶĚ�ƐĞƉĂƌĂƚŝŽŶ�ĨĞŶĐĞƐ�Ăƚ�ƚŚĞ�Ğǆŝƚ�ŽĨ�
ƚŚĞ�ƚƵƌŶ�ǁŚĞŶ�ĚƌŝǀŝŶŐ�ŝŶ�ƚŚĞ�ŽŶĐŽŵŝŶŐ�ůĂŶĞ�

͕�ϴϬ͘ϲϮϰϲϮϮ� ϰϯ͘ϲϳϮϰϭϱ�

ϮϬϮϮϬϰϬϴϳ� ƉĞĚĞƐƚƌŝĂŶ�ĐƌŽƐƐŝŶŐ� ʦ̨̼̭̯̌�̵̨̨̨̪̖̹̖̦̔̐�̵̨̪̖̬̖̔̌�ϱ͕ϳϱ�
ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͘ϲϱ�̛̛̙̖̦̖̔̏�̨̪�̭̱̺̖̭̯̱̺̖̜̏̀�̨̨̬̱̦̯̜̐̏�̨̨̬̖̔̐͘�
ʻ̵̨̨̨̛̖̥̍̔�̛̛̬̭̹̬̖̦̖̌�̖̼̖͕̌̔̌ͬ̏̔̌̚̚̚�̨̛̭̪̣̦̬̯̌̏̌̽�̭̻̖̔̚�
ͬ�
WĞĚĞƐƚƌŝĂŶ�ĐƌŽƐƐŝŶŐ�ŚĞŝŐŚƚ�ϱ͕ϳϱ�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�ĂďŽǀĞ�ϱ͘ϲϱ͕�ƚƌĂĨĨŝĐ�ŽŶ�ƚŚĞ�
ĞǆŝƐƚŝŶŐ�Ěŝƌƚ�ƌŽĂĚ͘�/ƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĞǆƉĂŶĚ�ƚŚĞ�ĂƌƌŝǀĂů�ͬ�Ğǆŝƚ͕�ƉůĂŶ�ƚŚĞ�Ğǆŝƚ�

ϳϴ͘ϮϱϵϱϳϬϵϵϵϵϵϵϵϵ� ϰϯ͘ϱϴϮϲϱϳ�

ϮϬϮϮϬϰϬϴϯ� ƉĞĚĞƐƚƌŝĂŶ�ĐƌŽƐƐŝŶŐ� ʦ̨̼̭̯̌�̵̨̨̨̪̖̹̖̦̔̐�̵̨̪̖̬̖̔̌�ϱ͕ϱŵ�
ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͘ϰϱŵ�̵̨̨̨̛̦̖̥̍̔�̨̨̛̭̯̬̯̖̣̭̯̽̏�̜̪̭̍̌̌̌�̭̪̬̌̏̌�
ͬ�
WĞĚĞƐƚƌŝĂŶ�ĐƌŽƐƐŝŶŐ�ŚĞŝŐŚƚ�ϱ͕ϱŵ�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�ĂďŽǀĞ�ϱ͘ϰϱŵ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�
ƚŽ�ďƵŝůĚ�Ă�ďǇƉĂƐƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ��

ϳϴ͘ϮϬϬϰϭϵϵϵϵϵϵϵϵϵ� ϰϯ͘ϱϳϴϬϲϴ�

ϮϬϮϮϬϰϬϳϯ� ŚŝŐŚǁĂǇͲŽǀĞƌ�
ĐƌŽƐƐŝŶŐ�

ʦ̨̼̭̯̌�̨̨̪̱̯̖̪̬̏̔̌�̭̪̬̌̏̌�Ͳ�ϱ͕ϱŵ�̭̣̖̏̌�ʹ�ϱ͘ϲŵ��
ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͘ϰϱŵ�ʹ�̡̛̱̬̖̪̣̖̦̖�̸̨̨̛̦̍�̏�̥̖̭̯̖�̨̨̬̬̯̌̏̌̚�
ͬ�
dŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ŽǀĞƌƉĂƐƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�Ͳ�ϱ͕ϱŵ�ŽŶ�ƚŚĞ�ůĞĨƚ�Ͳ�ϱ͘ϲŵ�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�
ƚƌĂŝŶ�ŝƐ�ĂďŽǀĞ�ϱ͘ϰϱ�ŵ�Ͳ�ƐƚƌĞŶŐƚŚĞŶŝŶŐ�ŽĨ�ƚŚĞ�ƐŚŽƵůĚĞƌƐ�Ăƚ�ƚŚĞ�ƚƵƌŶŝŶŐ�ƉŽŝŶƚ��

ϳϳ͘ϳϬϳϰϬϲϬϬϬϬϬϬϬϭ� ϰϯ͘ϱϰϮϱϮϲ�

ϮϬϮϮϬϰϬϲϵ� ŚŝŐŚǁĂǇͲŽǀĞƌ�
ĐƌŽƐƐŝŶŐ�
�

�

ʦ̨̼̭̯̌�̨̨̪̱̯̖̪̬̏̔̌�̭̪̬̌̏̌�Ͳ�ϱ͕ϲŵ�̭̣̖̏̌�ʹ�ϱ͘ϱŵ��
ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͘ϱŵ�ʹ�̡̛̱̬̖̪̣̖̦̖�̸̨̨̛̦̍�̏�̥̖̭̯̖�̨̨̬̬̯̌̏̌̚�ͬ�
�
dŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ŽǀĞƌƉĂƐƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�Ͳ�ϱ͘ϲŵ�ŽŶ�ƚŚĞ�ůĞĨƚ�Ͳ�ϱ͘ϱŵ�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�
ƚƌĂŝŶ�ŝƐ�ĂďŽǀĞ�ϱ͘ϱŵ�ʹ�ƐƚƌĞŶŐƚŚĞŶŝŶŐ�ŽĨ�ƚŚĞ�ƐŚŽƵůĚĞƌƐ�Ăƚ�ƚŚĞ�ƚƵƌŶŝŶŐ�ƉŽŝŶƚ�ͬ��

ϳϳ͘ϰϳϱϴϱϯ� ϰϯ͘ϱϭϬϳϮϰ�

ϮϬϮϮϬϰϬϰϯ� �ŚĞĐŬƉŽŝŶƚ� ʦ̨̼̭̯̌�̡̛̬̌�Ͳ�ϱ͕ϳŵ��
ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͘ϲϱŵ�ʹ�̨̖̥̦̯̙̔̌�̛̦̙̦̖̜�̯̬̱̼̍�;̦̖�̣̖̯̭́̏́́�̦̖̭̱̺̖̜�
̶̡̨̡̛̦̭̯̬̱̖̜Ϳ͕�̨̖̥̦̯̙̔̌�̨̡̨̣̍̏�̣̔́�̛̛̙̖̦̔̏́�̨̪�̸̨̭̯̬̖̦̜̏�̨̨̪̣̭̖�ͬ�
�ƌĐŚ�ŚĞŝŐŚƚ�Ͳ�ϱ͕ϳŵ�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�ĂďŽǀĞ�ϱ͘ϲϱŵ�Ͳ�ĚŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƚŚĞ�ůŽǁĞƌ�
ƉŝƉĞ�;ŶŽƚ�Ă�ƐƵƉƉŽƌƚŝŶŐ�ƐƚƌƵĐƚƵƌĞͿ͕�ĚŝƐŵĂŶƚůŝŶŐ�ŽĨ�ďůŽĐŬƐ�ĨŽƌ�ƚƌĂĨĨŝĐ�ŝŶ�ƚŚĞ�ŽŶĐŽŵŝŶŐ�ůĂŶĞ���

ϳϲ͘ϵϵϵϳϯϵϬϬϬϬϬϬϬϭ� ϰϯ͘ϰϰϳϭϮϭ�



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϲ�ŽĨ�ϳϱ�
�

ϮϬϮϮϬϰϭϴϬ� dƵƌŶ� ʪ̨̖̥̦̯̙̌�̵̭̖̏�̴̵̨̦̬̦̼̌�̨̨̭̯̣̍̏��̨̪�̪̬̱̌̏̀�̨̨̭̯̬̦̱�ͬ�
�
�ŝƐŵĂŶƚůŝŶŐ�ŽĨ�Ăůů�ůĂŵƉƉŽƐƚƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ƐŝĚĞ��

ϳϲ͘ϵϵϰϮϬϭ� ϰϯ͘ϰϰϯϴϰϰ�

ϮϬϮϮϬϰϭϴϭ� �ƌĐŚǁĂǇ� ʦ̨̼̭̯̌�̦̯̖̦̦̼̌�ϱ͘ϳŵ͘�ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͕ϲϱ�̛̛̣�̨̖̥̦̯̙̔̌�̦̯̖̦̦̼̌�̛̛̣�
̨̨̛̭̯̬̯̖̣̭̯̽̏�̜̪̭̍̌̌̌�̭̪̬̌̏̌�ͬ�
�ŶƚĞŶŶĂ�ŚĞŝŐŚƚ�ϱ͘ϳŵ͘�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�ĂďŽǀĞ�ϱ͘ϲϱ�Žƌ�ĚŝƐŵĂŶƚůŝŶŐ�ƚŚĞ�
ĂŶƚĞŶŶĂ�Žƌ�ďƵŝůĚŝŶŐ�Ă�ďǇƉĂƐƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ��

ϳϲ͘ϵϴϵϬϯϱ� ϰϯ͘ϰϱϯϲϲϴ�

ϮϬϮϮϬϰϬϭϵ� � ʪ̨̖̥̦̯̙̌�̴̵̨̦̬̦̼̌�̨̨̭̯̣̍̏�̛�̛̛̙̖̦̖̔̏�̛̦̥̌̔̚�̵̨̨̥̔�̦̌�̡̬̖̌̏́̚̚�̭�̨̛̣̪̭̯̥̌́�ͬ�
ZĞŵŽǀĂů�ŽĨ�ůĂŵƉƉŽƐƚƐ�ĂŶĚ�ƌĞǀĞƌƐŝŶŐ�Ăƚ�ƚŚĞ�ũƵŶĐƚŝŽŶ�ǁŝƚŚ�ƚŚĞ�ďůĂĚĞƐ�
�

ϳϳ͘ϬϰϬϴϳϵϱϮ� ϰϯ͘ϴϰϲϱϴϮϴ͕�

ϬϬϮ� dƵƌŶ� ˀ̛̛̭̹̬̖̦̖̌�̨̪̬̖̙̖̜̚�̸̛̭̯̌�ͬ�
ƌŽĂĚ�ǁŝĚĞŶŝŶŐ�

ϳϲ͘ϯϰϮϬϰϵ� ϰϯ͘ϴϵϰϴϬϬ͕�

ϮϬϮϮϬϰϯϵϲ� dƵƌŶ� ˀ̛̛̭̹̬̖̦̖̌�̨̪̬̖̙̖̜̚�̸̛̭̯̌�ͬ�
ƌŽĂĚ�ǁŝĚĞŶŝŶŐ�

ϳϲ͘Ϯϵϵϵϭϯ� ϰϯ͘ϵϬϭϱϱϯ�

ϮϬϮϮϬϰϯϵϴ� dƵƌŶ� ˀ̛̛̭̹̬̖̦̖̌�̨̪̬̖̙̖̜̚�̸̛̭̯̌�ͬ�
ƌŽĂĚ�ǁŝĚĞŶŝŶŐ�

ϳϲ͘ϯϭϱϮϰϳ� ϰϯ͘ϴϴϲϰϳϲ�

ϮϬϮϮϬϰϰϬϰ� �ƌĐŚǁĂǇ� ʤ̡̬̌�ϱ͘ϲŵ͘�ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͘ϱϱŵ�Ͳ�̨̪̻̖̥̔�ͬ�
�ƌĐŚ�ϱ͘ϲŵ͘�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�ĂďŽǀĞ�ϱ͘ϱϱŵ�Ͳ�ůŝĨƚŝŶŐ��

ϳϲ͘ϮϳϴϵϮϲ� ϰϯ͘ϯϮϲϭϯ�

ϮϬϮϮϬϰϰϬϲ� dƵƌŶ� ʿ̨̨̨̬̯̏�̨̦̪̬̌̌̏�ʹ�̨̡̪̬̖̔̌̚�̖̬̖̖̔̏̽̏�̭̪̬̌̏̌�ͬ�
dƵƌŶ�ƌŝŐŚƚ�ʹ�ƚƌŝŵ�ƚƌĞĞƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�

ϳϲ͘ϮϴϳϲϮϮ� ϰϯ͘Ϯϳϳϯϵϲ�

ϮϬϮϮϬϰϰϰϭ� �ƌĐŚǁĂǇ� ʤ̡̬̌�ʹ�ϱ͘ϲŵ�̨̪�̡̼̖̭̖̏̏͘�ʿ̨̻̖̥̔�̡̱̯̖̣̌̌́̚�ͬ�
�ƌĐŚ�ʹ�ϱ͘ϲŵ�ďǇ�ƐŝŐŶ͘�>ŝĨƚ�ƵƉ�ŽĨ�ƚŚĞ�ƐŝŐŶ��

ϳϯ͘Ϯϰϳϲϳ� ϰϮ͘ϵϮϴϭϲϮ�

ϮϬϮϮϬϰϰϰϵ� ŚŝŐŚǁĂǇͲŽǀĞƌ�
ĐƌŽƐƐŝŶŐ�

ʿ̨̨̱̯̖̪̬̏̔�ʹ�ϱ͘ϳϱŵ�̭̪̬͕̌̏̌�ϱ͘ϲϱ�̭̣̖̏̌͘�ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̭̼̹̖̏�ϱ͘ϳŵ�̨̖̥̦̯̙̔̌�
̨̛̬̙̖̦̜̐̌̔�̦̌�̨̛̬̖̣̯̖̣̦̜̌̔̽̚�̨̨̪̣̭̖�̛�̛̛̙̖̦̖̔̏�̨̪�̨̨̪̣̭̖�̸̨̨̭̯̬̖̦̏̐�̛̛̙̖̦̔̏́�ͬ�
KǀĞƌƉĂƐƐ�ʹ�ϱ͘ϳϱŵ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ͕�ϱ͘ϲϱŵ�ŽŶ�ƚŚĞ�ůĞĨƚ͘�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�ŵŽƌĞ�ƚŚĂŶ�
ϱ͘ϳ�ŵ͕�ƚŚĞ�ĚŝƐŵĂŶƚůŝŶŐ�ŽĨ�ĨĞŶĐĞƐ�ŽŶ�ƚŚĞ�ĚŝǀŝĚŝŶŐ�ƐƚƌŝƉ�ĂŶĚ�ƚƌĂĨĨŝĐ�ŽŶ�ƚŚĞ�ůĂŶĞ�ŽĨ�ŽŶĐŽŵŝŶŐ�ƚƌĂĨĨŝĐ��

ϳϯ͘ϭϯϳϴϮϴ� ϰϮ͘ϴϳϱϱϳϳ�

ϮϬϮϮϬϰϰϵϮ� ƉĞĚĞƐƚƌŝĂŶ�ĐƌŽƐƐŝŶŐ� ʿ̵̨̖̹̖̦̼̜̔�̵̨̪̖̬̖̔�̨̼̭̯̏̌��ʹ�̭̪̬̌̏̌�ϱ͘ϲϱŵ�̭̪̬͕̌̏̌�ϱ͘ϱϱ�̭̣̖̏̌͘�ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�
̭̼̹̖̏�ϱ͘ϲŵ��̨̨̛̭̯̬̯̖̣̭̯̽̏�̜̪̭̍̌̌̌�̭̪̬̌̏̌�̛̛̣�̨̪̻̖̥̔�̶̡̨̡̛̛̦̭̯̬̱ͬ�
WĞĚĞƐƚƌŝĂŶ�ĐƌŽƐƐŝŶŐ�ŚĞŝŐŚƚ�ʹ�ƌŝŐŚƚ�ϱ͘ϲϱŵ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ͕�ϱ͘ϱϱŵ�ŽŶ�ƚŚĞ�ůĞĨƚ͘�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�
ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�ŽǀĞƌ�ϱ͘ϲŵ͕�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ƚŚĞ�ďǇƉĂƐƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�Žƌ�ƚŚĞ�ůŝĨƚŝŶŐ�ŽĨ�ƚŚĞ�ƐƚƌƵĐƚƵƌĞͬ��

ϳϬ͘ϳϱϱϰϲϱ� ϰϮ͘ϲϯϳϱϲϴ�

ϮϬϮϮϬϰϱϮϴ� ƉĞĚĞƐƚƌŝĂŶ�ĐƌŽƐƐŝŶŐ� ʿ̵̨̖̹̖̦̼̜̔�̵̨̪̖̬̖̔�̨̼̭̯̏̌�ʹ�̭̪̬̌̏̌�ϱ͘ϲϱŵ�̭̪̬͕̌̏̌�ϱ͘ϱϵ�̭̣̖̏̌͘�ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�
̭̼̹̖̏�ϱ͘ϲŵ�̨̪̻̖̥̔�̶̡̨̡̛̛̦̭̯̬̱ͬ�
3HGHVWULDQ�FURVVLQJ�KHLJKW�²�ULJKW�����P�ULJKW�������OHIW��:KHQ�WKH�KHLJKW�RI�WKH�URDG�WUDLQ�LV�
RYHU����P��WKH�OLIWLQJ�RI�WKH�VWUXFWXUH�
�

ϲϵ͘ϳϱϲϵϱ� ϰϮ͘ϰϱϳϬϬϲ�

ϮϬϮϮϬϰϱϰϮ� � ʪ̨̖̥̦̯̙̌�̴̨̨̨̦̬̦̌̐�̨̭̯̣̍̌�̛�̨̨̨̨̬̙̦̔̐�̡̱̯̖̣̌̌́ͬ̚�
'LVPDQWOLQJ�RI�WKH�ODPSSRVW�DQG�URDG�VLJQ�
�

ϲϵ͘ϯϰϰϬϰϮ� ϰϮ͘ϱϮϵϯϳϮ�



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϳ�ŽĨ�ϳϱ�
�

ϮϬϮϮϬϰϱϰϱ� � ʪ̨̖̥̦̯̙̌�̴̨̨̨̦̬̦̌̐�̨̭̯̣̍̌�̛�̨̛̬̙̖̦̐̌̔́�̦̌�̻̖̖̏̔̚͘�ʿ̨̖̬̖̦̭�̨̛̬̙̖̦̐̌̔́�̦̌�̼̖̖̏̔ͬ̚�
'LVPDQWOLQJ�RI�WKH�ODPSSRVW�DQG�IHQFH�DW�WKH�HQWUDQFH��5HORFDWLRQ�RI�WKH�IHQFH�DW�WKH�H[LW�
�

ϲϵ͘ϰϱϰϳϮϮ� ϰϮ͘ϰϬϯϴϲϳ�

ϮϬϮϮϬϰϱϱϰ� WŝƉĞůŝŶĞ� ʧ̨̌̏̌́̚�̯̬̱̍̌�̨̼̭̯̏̌�ʹ�ϱ͘ϱŵ͘�ʿ̨̻̖̥̔ͬ͘�
*DV�SLSH�KHLJKW�²����P��OLIWLQJ�
�

ϲϵ͘Ϯϲϵϳϳϱ� ϰϮ͘ϯϴϯϮϲϭ�

ϮϬϮϮϬϰϱϱϳ� WŝƉĞůŝŶĞ� ʧ̨̌̏̌́̚�̯̬̱̍̌�̨̼̭̯̏̌�ʹ�ϱ͘ϲϱŵ͘�ʿ̨̻̖̥̔�̛̪̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̭̼̹̖̏�ϱ͘ϲŵͬ͘�
�
'ĂƐ�ƉŝƉĞ�ŚĞŝŐŚƚ�ʹ�ϱ͘ϲϱŵ͘�>ŝĨƚŝŶŐ�Ăƚ�Ă�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ĂďŽǀĞ�ϱ͘ϲŵ�
�

ϲϵ͘ϮϱϵϰϬϰ� ϰϮ͘ϯϴϭϬϮϴ�

ϮϬϮϮϬϰϱϲϵ� Wd>� ʦʸ�ϮϮϬ̡ʦ�̨̼̭̯̏̌�ϳ͘ϳŵ�ʹ�̨̨̛̪̭̯̬̯̽�̜̪̭̍̌̌�̡̯̌�̡̡̌�̨̼̭̯̏̌�̨̥̙̖̯�̛̱̥̖̦̹̯̭̽̽́ͬ�
���N9�RYHUKHDG�OLQH�KHLJKW����P�²�EXLOG�D�E\SDVV�DV�WKH�KHLJKW�PD\�GHFUHDVH�
�

ϲϵ͘ϮϭϮϵϭϰ� ϰϮ͘ϮϵϬϮϱϳ�

ϮϬϮϮϬϰϱϳϴ� dƵƌŶ� ʿ̨̨̨̬̯̏�̨̖̥̦̯̙̔̌�̴̨̨̨̦̬̦̌̐�̨̭̯̣̍̌�̛�̭̦̯́̽�̬̱̦̯̐�̭̣̖̏̌�̨̯�̵̨̏̔̌�̏�̨̨̨̪̬̯̏ͬ�
7XUQ�GLVPDQWOH�WKH�ODPSSRVW�DQG�UHPRYH�WKH�JURXQG�WR�WKH�OHIW�RI�WKH�HQWUDQFH�WR�WKH�WXUQ�
�

ϲϵ͘ϰϳϱϭϯϰϵϵϵϵϵϵϵϵ� ϰϮ͘Ϭϰϲϯϵϴ�

ϮϬϮϮϬϰϲϯϰ� �ŽƌĚĞƌ�ĐƌŽƐƐŝŶŐ�
zĂůůĂŵĂ��

ʿ̡̱̦̯�̨̡̪̬̪̱̭̌͘�ʪ̣́�̵̨̨̛̪̬̙̖̦̔́�̦̌�̨̛̛̛̯̖̬̬̯̬�ˀ̡̛̛̖̭̪̱̣̍�ʶ̵̭̯̦̌̌̌̚�̯̬̖̱̖̯̭̍́�̨̨̛̭̯̬̯̖̣̭̯̽̏�
̨̡̛̪̣̺̌̔�̣̔́�̨̨̨̪̬̯̏̌�̨̨̣̪̭̯̖̌̏̌̚�̦̌�ϵϬ�̬̐̌̔͘�ʪ̣́�̨̨̯̾̐�̵̨̨̨̛̦̖̥̍̔�̸̨̛̪̣̱̯̽�̨̨̛̭̯̖̯̭̯̱̺̖̏̏̀�
̛̬̬̖̹̖̦͕̌́̚�̨̛̛̪̬̖̭̯̏̚�̨̖̥̦̯̙̔̌�̨̬͕̌̍̌̚�̴̨̨̨̦̬̦̌̐�̨̭̯̣̍̌�̛�̴̨̡̨̣̹̯̌̐̏�̨̪�̣̖̱̏̀�̨̨̭̯̬̦̱͘�ͬ�
�ŚĞĐŬƉŽŝŶƚ͘�dŽ�ƉĂƐƐ�ŽŶ�ƚŚĞ�ƚĞƌƌŝƚŽƌǇ�ŽĨ�ƚŚĞ�ZĞƉƵďůŝĐ�ŽĨ�<ĂǌĂŬŚƐƚĂŶ͕�ŝƚ�ŝƐ�ƌĞƋƵŝƌĞĚ�ƚŽ�ďƵŝůĚ�Ă�ƉůĂƚĨŽƌŵ�ĨŽƌ�
ƚƵƌŶŝŶŐ�ƚŚĞ�ďůĂĚĞ�ƚƌƵĐŬ�ďǇ�ϵϬ�ĚĞŐƌĞĞƐ͘�dŽ�ĚŽ�ƚŚŝƐ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ƉĞƌŵŝƚƐ͕�
ĚŝƐŵĂŶƚůĞ�ƚŚĞ�ĨĞŶĐĞ͕�ůĂŵƉƉŽƐƚ�ĂŶĚ�ĨůĂŐƉŽůĞƐ�ŽŶ�ƚŚĞ�ůĞĨƚ�ƐŝĚĞ͘�

ϲϴ͘ϳϮϴϲϵϳ� ϰϬ͘ϵϳϮϴϯϮ�

�� �
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϴ�ŽĨ�ϳϱ�
�

ˇʽ˃ʽͲʽ˃ˋʫ˃ͬ�s/^h�>/^�d/KE��

�
�
�
�
�
�
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϵ�ŽĨ�ϳϱ�
�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϭϬϵ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϰ͘ϭϳϰϳϰϳϴϰ͕�ϴϬ͘ϯϭϭϱϳϰϭϮ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

ʪ̨̖̥̦̯̙̌�̯̬̱̼̍�;̦̖�̣̖̯̭́̏́́�̸̭̯̌̽̀�̦̖̭̱̺̖̜�̶̡̨̡̛̛̦̭̯̬̱Ϳ�
ͬ�
,с�ϱ͘ϳ�Ɛůŝŵ�ƉŝƉĞ͕�ǁŝĚƚŚ�ϳŵ͕�ŵĂŝŶ�ƉŝƉĞ�ϲŵ͕�Ɛůŝŵ�ƉŝƉĞ�ĚŝƐŵĂŶƚůŝŶŐ�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

�

Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�

�
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�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϭϬ�ŽĨ�ϳϱ�
�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϭϮϯͲϭϯϬ�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϰ͘Ϭϰϱϯϰϳ͕�ϳϵ͘ϵϴϮϰϬϵ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʦ̨̼̭̯̌�̨̨̪̱̯̖̪̬̏̔̌�ϱ͘ϲŵ�̭̣̖̏̌�ʹ�ϱ͘ϳŵ�̭̪̬̌̏̌�
ʿ̛̬�̨̺̖̜̍�̨̼̭̯̖̏�̭�̨̬̱̥̐̚�̨̣̖̖̍�ϱ͘ϳϱŵ�̨̖̥̦̯̙̔̌�̵̨̨̬̙̦̼̔�
̨̛̬̙̖̦̜͕̐̌̔�̨̨̨̱̭̯̬̜̭̯̍̏�̭̻̖͕̔̌̚�̛̛̬̭̹̬̖̦̖̌�̨̨̨̨̪̬̯̏̏�̦̌�
̛̥̖̺̖̜̭̀́�̨̨̨̯̬̭̯̖̪̖̦̦̜̏�̨̨̬̖̔̐͘�
ͬ�
KǀĞƌƉĂƐƐ�ŚĞŝŐŚƚ�ϱ͘ϲŵ�ŽŶ�ƚŚĞ�ůĞĨƚ�ʹ�ϱ͘ϳŵ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ͘�tŝƚŚ�Ă�ƚŽƚĂů�ůŽĂĚ�
ŚĞŝŐŚƚ�ŵŽƌĞ�ƚŚĂŶ�ϱ͘ϳϱŵ͕�ƚŚĞ�ĚŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƌŽĂĚ�ďĂƌƌŝĞƌƐ͕�ƚŚĞ�
ĂƌƌĂŶŐĞŵĞŶƚ�ŽĨ�ƚŚĞ�Ğǆŝƚ͕�ƚŚĞ�ĞǆƉĂŶƐŝŽŶ�ŽĨ�ƚƵƌŶƐ�ŽŶ�ƚŚĞ�ĞǆŝƐƚŝŶŐ�
ƐĞĐŽŶĚĂƌǇ�ƌŽĂĚ͘�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

�� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�

�



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϭϭ�ŽĨ�ϳϱ�
�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϭϯϳ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϰ͘ϬϮϵϳϭϰϱ͕�ϳϵ͘ϵϬϴϳϯϲϯϴ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʦ̨̼̭̯̌�̨̨̪̱̯̖̪̬̏̔̌�ϱ͘ϱŵ�̭̣̖̏̌�ʹ�ϱ͘ϲŵ�̭̪̬̌̏̌�
ʿ̛̬�̨̺̖̜̍�̨̼̭̯̖̏�̭�̨̬̱̥̐̚�̨̣̖̖̍�ϱ͘ϱϱŵ͕�̨̖̥̦̯̙̔̌�̵̨̨̬̙̦̼̔�
̨̛̬̙̖̦̜̐̌̔�̦̌�̨̛̬̖̣̯̖̣̦̜̌̔̽̚�̨̨̪̣̭̖�̨̔�̨̨̪̱̯̖̪̬̏̔̌�
ͬ�
2YHUSDVV�KHLJKW����P�RQ�WKH�OHIW�²����P�RQ�WKH�ULJKW��:LWK�D�WRWDO�
ORDG�KHLJKW�PRUH�WKDQ�����P��GLVPDQWOLQJ�RI�URDG�EDUULHUV�RQ�WKH�
GLYLGLQJ�VWULS�WR�WKH�RYHUSDVV�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

�� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�

�
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϭϮ�ŽĨ�ϳϱ�
�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϭϰϯͲϭϰϰ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� �������������������������

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʦ̨̼̭̯̌�̨̨̪̱̯̖̪̬̏̔̌�ϱ͘ϱŵ��
ʿ̛̬�̨̺̖̜̍�̨̼̭̯̖̏�̭�̨̬̱̥̐̚�̨̣̖̖̍�ϱ͘ϰϱŵ�̨̨̛̭̯̬̯̖̣̭̯̽̏�̨̡̛̪̣̺̌̔�
̣̔́�̨̨̬̬̯̌̏̌̚�
ͬ�
KǀĞƌƉĂƐƐ�ŚĞŝŐŚƚ�ϱ͘ϱŵ��
tŝƚŚ�Ă�ƚŽƚĂů�ůŽĂĚ�ŚĞŝŐŚƚ�ŵŽƌĞ�ƚŚĂŶ�ϱ͘ϰϱŵ͕�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�Ă�ƚƵƌŶŝŶŐ�
ƉůĂƚĨŽƌŵ�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

�

�

Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϭϯ�ŽĨ�ϳϱ�
�

� <�>�,�d�ͬ�ʶʤʸʮʤ˃�
ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϭϭϭ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ���������������������

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʿ̸̨̛̣̱̖̦̖�̛̬̬̖̹̖̦̌́̚�̛�̨̨̛̭̯̬̯̖̣̭̯̽̏�̨̨̡̪̣̺̌̔�̵̛̬̦̖̦͕̌́�
̨̡̛̪̬̱̐̚�̛�̨̪̻̖̔̔̌̚�̦̌�̨̨̭̯̬̦̖�ʶʻˀ�̛�̦̌�̨̦̖̜̯̬̣̦̜̌̽�̨̦̖̚�
ͬ�
2EWDLQLQJ�SHUPLVVLRQ�DQG�FRQVWUXFWLRQ�RI�VWRUDJH��ORDGLQJ�DQG�
DFFHVV�VLWHV�RQ�WKH�SUF�VLGH�DQG�LQ�WKH�QHXWUDO�]RQH�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

� �� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�

�
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϭϰ�ŽĨ�ϳϱ�
�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϭϱϭ�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ���������������������

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

Ⱦɟɦɨɧɬɚɠ�ɮɨɧɚɪɧɨɝɨ�ɫɬɨɥɛɚ��ɞɨɪɨɠɧɵɯ�ɨɝɪɚɠɞɟɧɢɣ�ɧɚ�ɜɴɟɡɞɟ�ɢ�
ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ�ɨɝɪɚɠɞɟɧɢɣ�ɧɚ�ɜɵɟɡɞɟ�ɢɡ�ɩɨɜɨɪɨɬɚ�ɩɪɢ�ɞɜɢɠɟɧɢɢ�
ɩɨ�ɜɫɬɪɟɱɧɨɣ�ɩɨɥɨɫɟ�
ͬ�
'LVPDQWOLQJ�RI�WKH�ODPSSRVW��URDG�EDUULHUV�DW�WKH�HQWUDQFH�DQG�
VHSDUDWLRQ�IHQFHV�DW�WKH�H[LW�RI�WKH�WXUQ�ZKHQ�GULYLQJ�LQ�WKH�RQFRPLQJ�
ODQH�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

�� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�

�
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϭϱ�ŽĨ�ϳϱ�
�

ʽʥˍʰʱ�ʺʤˀˌˀ˄˃�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϬϴϳ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� �������������������������

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʦ̨̼̭̯̌�̵̨̨̨̪̖̹̖̦̔̐�̵̨̪̖̬̖̔̌�ϱ͕ϳϱ�
ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͘ϲϱ�̛̛̙̖̦̖̔̏�̨̪�̭̱̺̖̭̯̱̺̖̜̏̀�
̨̨̬̱̦̯̜̐̏�̨̨̬̖̔̐͘�ʻ̵̨̨̨̛̖̥̍̔�̛̛̬̭̹̬̖̦̖̌�̖̼̖͕̌̔̌ͬ̏̔̌̚̚̚�
̨̛̭̪̣̦̬̯̌̏̌̽�̭̻̖̔̚�
ͬ�
WĞĚĞƐƚƌŝĂŶ�ĐƌŽƐƐŝŶŐ�ŚĞŝŐŚƚ�ϱ͕ϳϱ�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�
ĂďŽǀĞ�ϱ͘ϲϱ͕�ƚƌĂĨĨŝĐ�ŽŶ�ƚŚĞ�ĞǆŝƐƚŝŶŐ�Ěŝƌƚ�ƌŽĂĚ͘�/ƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĞǆƉĂŶĚ�
ƚŚĞ�ĂƌƌŝǀĂů�ͬ�Ğǆŝƚ͕�ƉůĂŶ�ƚŚĞ�Ğǆŝƚ�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

�� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�
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ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϬϴϯ�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� �������������������������

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʦ̨̼̭̯̌�̵̨̨̨̪̖̹̖̦̔̐�̵̨̪̖̬̖̔̌�ϱ͕ϱŵ�
ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͘ϰϱŵ�̵̨̨̨̛̦̖̥̍̔�̨̨̛̭̯̬̯̖̣̭̯̽̏�
̜̪̭̍̌̌̌�̭̪̬̌̏̌�
ͬ�
WĞĚĞƐƚƌŝĂŶ�ĐƌŽƐƐŝŶŐ�ŚĞŝŐŚƚ�ϱ͕ϱŵ�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�
ĂďŽǀĞ�ϱ͘ϰϱŵ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ďƵŝůĚ�Ă�ďǇƉĂƐƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�
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�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϬϳϯ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϯ͘ϱϰϮϱϮϱϴϯ͕�ϳϳ͘ϳϬϳϰϬϲϮϱ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʦ̨̼̭̯̌�̨̨̪̱̯̖̪̬̏̔̌�̭̪̬̌̏̌�Ͳ�ϱ͕ϱŵ�̭̣̖̏̌�ʹ�ϱ͘ϲŵ��
ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͘ϰϱŵ�ʹ�̡̛̱̬̖̪̣̖̦̖�̸̨̨̛̦̍�̏�̥̖̭̯̖�
̨̨̬̬̯̌̏̌̚�
ͬ�
dŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ŽǀĞƌƉĂƐƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�Ͳ�ϱ͕ϱŵ�ŽŶ�ƚŚĞ�ůĞĨƚ�Ͳ�ϱ͘ϲŵ�tŚĞŶ�
ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�ĂďŽǀĞ�ϱ͘ϰϱ�ŵ�Ͳ�ƐƚƌĞŶŐƚŚĞŶŝŶŐ�ŽĨ�ƚŚĞ�
ƐŚŽƵůĚĞƌƐ�Ăƚ�ƚŚĞ�ƚƵƌŶŝŶŐ�ƉŽŝŶƚ�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�
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�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϬϲϵ�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϯ͘ϱϭϬϳϮϯϲϯ͕�ϳϳ͘ϰϳϱϴϱϯϮϵ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʦ̨̼̭̯̌�̨̨̪̱̯̖̪̬̏̔̌�̭̪̬̌̏̌�Ͳ�ϱ͕ϲŵ�̭̣̖̏̌�ʹ�ϱ͘ϱŵ��
ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͘ϱŵ�ʹ�̡̛̱̬̖̪̣̖̦̖�̸̨̨̛̦̍�̏�̥̖̭̯̖�
̨̨̬̬̯̌̏̌̚�ͬ�
�
dŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ŽǀĞƌƉĂƐƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�Ͳ�ϱ͘ϲŵ�ŽŶ�ƚŚĞ�ůĞĨƚ�Ͳ�ϱ͘ϱŵ�tŚĞŶ�
ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�ĂďŽǀĞ�ϱ͘ϱŵ�ʹ�ƐƚƌĞŶŐƚŚĞŶŝŶŐ�ŽĨ�ƚŚĞ�
ƐŚŽƵůĚĞƌƐ�Ăƚ�ƚŚĞ�ƚƵƌŶŝŶŐ�ƉŽŝŶƚ�ͬ�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�
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�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϬϰϯ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϯ͘ϰϰϳϭϮϬϴϵ͕�ϳϲ͘ϵϵϵϳϯϵϭϭ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʦ̨̼̭̯̌�̡̛̬̌�Ͳ�ϱ͕ϳŵ��
ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͘ϲϱŵ�ʹ�̨̖̥̦̯̙̔̌�̛̦̙̦̖̜�̯̬̱̼̍�;̦̖�
̣̖̯̭́̏́́�̦̖̭̱̺̖̜�̶̡̨̡̛̦̭̯̬̱̖̜Ϳ͕�̨̖̥̦̯̙̔̌�̨̡̨̣̍̏�̣̔́�̛̛̙̖̦̔̏́�
̨̪�̸̨̭̯̬̖̦̜̏�̨̨̪̣̭̖�ͬ�
�ƌĐŚ�ŚĞŝŐŚƚ�Ͳ�ϱ͕ϳŵ�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�ĂďŽǀĞ�ϱ͘ϲϱŵ�Ͳ�
ĚŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƚŚĞ�ůŽǁĞƌ�ƉŝƉĞ�;ŶŽƚ�Ă�ƐƵƉƉŽƌƚŝŶŐ�ƐƚƌƵĐƚƵƌĞͿ͕�ĚŝƐŵĂŶƚůŝŶŐ�
ŽĨ�ďůŽĐŬƐ�ĨŽƌ�ƚƌĂĨĨŝĐ�ŝŶ�ƚŚĞ�ŽŶĐŽŵŝŶŐ�ůĂŶĞ��
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�
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�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϭϴϬ�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϯ͘ϰϰϯϴϰϯϳϯ͕�ϳϲ͘ϵϵϰϮϬϭϰϵ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʪ̨̖̥̦̯̙̌�̵̭̖̏�̴̵̨̦̬̦̼̌�̨̨̭̯̣̍̏��̨̪�̪̬̱̌̏̀�̨̨̭̯̬̦̱�ͬ�
�
�ŝƐŵĂŶƚůŝŶŐ�ŽĨ�Ăůů�ůĂŵƉƉŽƐƚƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ƐŝĚĞ�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�Ϯϭ�ŽĨ�ϳϱ�
�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϭϴϭ�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϯ͘ϰϱϯϲϲϴϰϵ͕�ϳϲ͘ϵϴϵϬϯϰϵϭ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʦ̨̼̭̯̌�̦̯̖̦̦̼̌�ϱ͘ϳŵ͘�ʿ̛̬�̨̼̭̯̖̏�̨̨̯̪̖̌̏̔̌̚�̼̹̖̏�ϱ͕ϲϱ�̛̛̣�
̨̖̥̦̯̙̔̌�̦̯̖̦̦̼̌�̛̛̣�̨̨̛̭̯̬̯̖̣̭̯̽̏�̜̪̭̍̌̌̌�̭̪̬̌̏̌�ͬ�
�ŶƚĞŶŶĂ�ŚĞŝŐŚƚ�ϱ͘ϳŵ͘�tŚĞŶ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƚƌĂŝŶ�ŝƐ�ĂďŽǀĞ�ϱ͘ϲϱ�
Žƌ�ĚŝƐŵĂŶƚůŝŶŐ�ƚŚĞ�ĂŶƚĞŶŶĂ�Žƌ�ďƵŝůĚŝŶŐ�Ă�ďǇƉĂƐƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�
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�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϬϭϵ�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϯ͘ϴϰϲϱϴϮϴ͕�ϳϳ͘ϬϰϬϴϳϵϱϮ�
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7XUQ�ULJKW�²�WULP�WUHHV�RQ�WKH�ULJKW�
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2YHUSDVV�²�����P�RQ�WKH�ULJKW������P�RQ�WKH�OHIW��:KHQ�WKH�KHLJKW�RI�
WKH�URDG�WUDLQ�LV�PRUH�WKDQ�����P��WKH�GLVPDQWOLQJ�RI�IHQFHV�RQ�WKH�
GLYLGLQJ�VWULS�DQG�WUDIILF�RQ�WKH�ODQH�RI�RQFRPLQJ�WUDIILF�
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3HGHVWULDQ�FURVVLQJ�KHLJKW�²�ULJKW�����P�ULJKW�������OHIW��:KHQ�WKH�
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*DV�SLSH�KHLJKW�²����P��OLIWLQJ�
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̛̱̥̖̦̹̯̭̽̽́ͬ�
���N9�RYHUKHDG�OLQH�KHLJKW����P�²�EXLOG�D�E\SDVV�DV�WKH�KHLJKW�PD\�
GHFUHDVH�
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̨̨̨̪̬̯̏ͬ�
7XUQ�GLVPDQWOH�WKH�ODPSSRVW�DQG�UHPRYH�WKH�JURXQG�WR�WKH�OHIW�RI�
WKH�HQWUDQFH�WR�WKH�WXUQ�
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�

�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϲϯϰ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϬ͘ϵϳϮϴϯϮϮϮ͕�ϲϴ͘ϳϮϴϲϵϲϵ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗� �

ʿ̡̱̦̯�̨̡̪̬̪̱̭̌͘�ʪ̣́�̵̨̨̛̪̬̙̖̦̔́�̦̌�̨̛̛̛̯̖̬̬̯̬�ˀ̡̛̛̖̭̪̱̣̍�ʶ̵̭̯̦̌̌̌̚�
̯̬̖̱̖̯̭̍́�̨̨̛̭̯̬̯̖̣̭̯̽̏�̨̡̛̪̣̺̌̔�̣̔́�̨̨̨̪̬̯̏̌�̨̨̣̪̭̯̖̌̏̌̚�̦̌�ϵϬ�̬̐̌̔͘�
ʪ̣́�̨̨̯̾̐�̵̨̨̨̛̦̖̥̍̔�̸̨̛̪̣̱̯̽�̨̨̛̭̯̖̯̭̯̱̺̖̏̏̀�̛̬̬̖̹̖̦͕̌́̚�
̨̛̛̪̬̖̭̯̏̚�̨̖̥̦̯̙̔̌�̨̬͕̌̍̌̚�̴̨̨̨̦̬̦̌̐�̨̭̯̣̍̌�̛�̴̨̡̨̣̹̯̌̐̏�̨̪�̣̖̱̏̀�
̨̨̭̯̬̦̱͘�ͬ�
�ŚĞĐŬƉŽŝŶƚ͘�dŽ�ƉĂƐƐ�ŽŶ�ƚŚĞ�ƚĞƌƌŝƚŽƌǇ�ŽĨ�ƚŚĞ�ZĞƉƵďůŝĐ�ŽĨ�<ĂǌĂŬŚƐƚĂŶ͕�ŝƚ�ŝƐ�
ƌĞƋƵŝƌĞĚ�ƚŽ�ďƵŝůĚ�Ă�ƉůĂƚĨŽƌŵ�ĨŽƌ�ƚƵƌŶŝŶŐ�ƚŚĞ�ďůĂĚĞ�ƚƌƵĐŬ�ďǇ�ϵϬ�ĚĞŐƌĞĞƐ͘�dŽ�ĚŽ�
ƚŚŝƐ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ƉĞƌŵŝƚƐ͕�ĚŝƐŵĂŶƚůĞ�ƚŚĞ�ĨĞŶĐĞ͕�
ůĂŵƉƉŽƐƚ�ĂŶĚ�ĨůĂŐƉŽůĞƐ�ŽŶ�ƚŚĞ�ůĞĨƚ�ƐŝĚĞ͘�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

�� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�

�



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�
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�

�

ˀʤʥʽ˃ˏ�ʿˀʰ�ʶʤʮʪʽʺ�ˀʫʱˁʫ�ʶʽʸʽʻʻˏ�ͬ�tKZ<^�&KZ����,�dKhZ�
˃̡̌�̙̖�̵̨̨̨̛̦̖̥̍̔�̨̭̱̺̖̭̯̣̯̏́̽�̨̬̯̼̌̍�̛̪̬�̡̨̙̥̌̔�̬̖̜̭̖�̡̨̨̣̦̦̼͕�̡̛̯̖̌�
̡̡̌�̸̨̡̛̯̣̖̦̖̀�̨̨̨̪̬̏̔̏�ʸˑʿ͕�̨̖̥̦̯̙̔̌Ͱ̨̥̦̯̙̌�̡̨̦̌̏̚�̛�̯̔͘�ˀ̵̨̭̼̌̔�
̭̖̖̦̼̏̔�̏�̶̛̯̣̱̌̍�ζϮ�

/ƚ�ŝƐ�ĂůƐŽ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĐĂƌƌǇ�ŽƵƚ�ǁŽƌŬ�Ăƚ�ĞĂĐŚ�ƚŽƵƌĞ�ŽĨ�ƚŚĞ�ĐŽŶǀŽŝ͕�ƐƵĐŚ�ĂƐ�
ĚŝƐĐŽŶŶĞĐƚŝŶŐ�ƉŽǁĞƌ�ůŝŶĞƐ͕�ĚŝƐŵĂŶƚůŝŶŐ�ͬ�ŝŶƐƚĂůůŝŶŐ�ƐŝŐŶƐ͕�ĞƚĐ͘�dŚĞ�ĐŽƐƚƐ�ĂƌĞ�
ƐƵŵŵĂƌŝǌĞĚ�ŝŶ�ƚĂďůĞ�ŶƵŵďĞƌ�Ϯ�

�
Eƌ� dǇƉĞ� �ĞƐĐƌŝƉƚŝŽŶ�Zh� �t� �t�ZĞŵĂƌŬ�

ϮϬϮϮϬϰϬϭϰ� ŚŝŐŚǁĂǇͲŽǀĞƌ�ĐƌŽƐƐŝŶŐ� ,с�ϱ͘ϱ̥�̖̖͕̏̔̚�� ǆ�
ĨƌŽŵ�ĂƐƉŚĂůƚ�ƚŽ�ǁĂůů�ϭϰŵ͕��ďǇƉĂƐƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ƐŝĚĞ�
ƉŽƐƐŝďůĞ͕�ŶŽǁ�ŚĞƌĞ�ϲ͘ϭ�

ϮϬϮϮϬϰϬϮϰ� ZŽĂĚ�ĐŽŶĚŝƚŝŽŶ� ZŽĂĚ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƚŝŽŶ� ǆ� ŶĞǁ�ĐŚĞĐŬ�ďĞǀŽƌ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�
ϮϬϮϮϬϰϬϮϲ� ZŽĂĚ�ĐŽŶĚŝƚŝŽŶ� ZŽĂĚ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƚŝŽŶ� ǆ� ŶĞǁ�ĐŚĞĐŬ�ďĞǀŽƌ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�

ϮϬϮϮϬϰϬϮϳ� ZŽĂĚ�ĐŽŶĚŝƚŝŽŶ� ZŽĂĚ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƚŝŽŶ� ǆ� ŶĞǁ�ĐŚĞĐŬ�ďĞǀŽƌ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�
ϮϬϮϮϬϰϬϴϰ� �ƌĐŚǁĂǇ� ƌŝŐŚƚ�ϱ͘ϱϱ͕�ůĞĨƚ�ϱ͘ϴϴ͕�ĐĞŶƚĞƌ�ϱ͘ϳϲ͘�� ǆ� ŽŶ�ƚŚĞ�ŽŶĐŽŵŝŶŐ�ƚƌĂĨĨŝĐ�ůĂŶĞ�ϲ͘Ϭ�

ϮϬϮϮϬϰϬϴϴ� ŚŝŐŚǁĂǇͲŽǀĞƌ�ĐƌŽƐƐŝŶŐ� ,с�ůĞĨƚ�ϱ͘ϲ�ƌŝŐŚƚ�ϱ͘ϵ͕�ĐĞŶƚĞƌ�ϱ͘ϴ͕�ŽŶĐŽŵŝŶŐ�ůĂŶĞ�ϲ�̥� ǆ� ŵŽǀĞŵĞŶƚ�ŽŶ�ŽŶĐŽŵŝŶŐ�ůĂŶĞ�

ϮϬϮϮϬϰϬϴϵ� ŚŝŐŚǁĂǇͲŽǀĞƌ�ĐƌŽƐƐŝŶŐ�
,с�ƌŝŐŚƚ�ϱ͘ϳϱ͕�ůĞĨƚ�ϱ͘ϲ͘��
ŽŶĐŽŵŝŶŐ�ůĂŶĞ�ϱ͘ϲ�ƌŝŐŚƚ�̛�ϲ�ůĞĨƚ�̛�ϱ͘ϵ�̏�ĐĞŶƚĞƌ� ǆ� ŵŽǀĞŵĞŶƚ�ŽŶ�ŽŶĐŽŵŝŶŐ�ůĂŶĞ�

ϮϬϮϮϬϰϬϵϮ� ZŽƵƚĞ� ��ƉůĂĐĞ�ƚŽ�ƚƵƌŶ�ĂƌŽƵŶĚ� ǆ� ĚŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƐŝŐŶƐ�

ϮϬϮϮϬϰϭϱϬ� ŚŝŐŚǁĂǇͲŽǀĞƌ�ĐƌŽƐƐŝŶŐ� ,с�ϱ͘ϵ�ƌŝŐŚƚ͕�ůĞĨƚ�ϱ͘ϴ͕�� ǆ� ŵŽǀĞŵĞŶƚ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ƐŝĚĞ�
ϮϬϮϮϬϰϯϴϰ� Wd>� Wd>�ϯϱ͕�,с�ϱ͘ϵ�� ǆ� ůŝĨƚ�ƵƉ�ĂŶĚ�ƐǁŝƚĐŚ�ŽƵƚ�
ϮϬϮϮϬϰϯϵϬ� ZŽĂĚ�ĐŽŶĚŝƚŝŽŶ� ŚŝŐŚ�ƐƉŽƚƐ�ŽŶ�ƚŚĞ�ƌŽĂĚ�� ǆ� ůĞǀĞůŝŶŐ�
ϮϬϮϮϬϰϯϵϭ� ŐƌĂĚŝĞŶƚ� ŐƌĂĚŝĞŶƚ�ĚŽǁŶ�ĂŶĚ�ƵƉ͕�ĨŽƌ�ďůĂĚĞƐ�ůĞǀĞůŝŶŐ�ŶĞĐĞƐƐĂƌǇ� ǆ� ůĞǀĞůŝŶŐ�
ϮϬϮϮϬϰϯϵϮ� ZŽĂĚ�ĐŽŶĚŝƚŝŽŶ� ŚŝŐŚ�ƐƉŽƚƐ�ŽŶ�ƚŚĞ�ƌŽĂĚ�� ǆ� ůĞǀĞůŝŶŐ�
ϮϬϮϮϬϰϯϵϯ� ZŽĂĚ�ĐŽŶĚŝƚŝŽŶ� ZŽĂĚ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƚŝŽŶ� ǆ� ŶĞǁ�ĐŚĞĐŬ�ďĞǀŽƌ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�
ϮϬϮϮϬϰϯϵϰ� ZŽĂĚ�ĐŽŶĚŝƚŝŽŶ� Śŝůů�ůĞǀĞůŝŶŐ� ǆ� Śŝůů�ůĞǀĞůŝŶŐ�

ϮϬϮϮϬϰϯϵϱ� dƵƌŶ� ƚƵƌŶ� ǆ� ƌŽĂĚ�ǁŝĚĞŶŝŶŐ�ŝŶƐŝĚĞ�ĂŶĚ�ŽƵƚƐŝĚĞ�
ϮϬϮϮϬϰϰϬϬ� Wd>� Wd>�ϭϬŬǀ͕�,сϱ͘ϴŵ͘�� ǆ� ůŝĨƚ�ƵƉ�ĂŶĚ�ƐǁŝƚĐŚ�ŽƵƚ�
ϮϬϮϮϬϰϰϭϱ� ZŽĂĚ�ĐŽŶĚŝƚŝŽŶ� ZŽĂĚ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƚŝŽŶ� ǆ� ŶĞǁ�ĐŚĞĐŬ�ďĞǀŽƌ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�
ϮϬϮϮϬϰϰϮϬ� ŚŝŐŚǁĂǇͲŽǀĞƌ�ĐƌŽƐƐŝŶŐ� ,с�ƌŝŐŚƚ�ϱ͘ϵϴ͕�ůĞĨƚ�ϱ͘ϴ͕�� ǆ� ŵŽǀĞŵĞŶƚ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ƐŝĚĞ�
ϮϬϮϮϬϰϰϯϮ� ŚŝŐŚǁĂǇͲŽǀĞƌ�ĐƌŽƐƐŝŶŐ� ,с�ƌŝŐŚƚ�ϱ͘ϵϯ͕�ůĞĨƚ�ϱ͘ϴϯ�� ǆ� ŵŽǀĞŵĞŶƚ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ƐŝĚĞ�
ϮϬϮϮϬϰϰϱϰ� �ƌĐŚǁĂǇ� ,с�ϳ͘ϭ͕�ŵĞƚĂů�ŝŶ�ƚŚĞ�ĐĞŶƚĞƌ�ϱ͘ϴ� ǆ� ŵŽǀĞŵĞŶƚ�ŽŶ�ƚŚĞ�ůĞĨƚ�ƐŝĚĞ�
ϮϬϮϮϬϰϰϱϴ� ƉĞĚĞƐƚƌŝĂŶ�ĐƌŽƐƐŝŶŐ� ,с�ϱ͘ϴϳ�ƌŝŐŚƚ�ϱ͘ϳϰ�ůĞĨƚ͕�� ǆ� ŵŽǀĞŵĞŶƚ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ƐŝĚĞ�
ϮϬϮϮϬϰϰϱϵ� �ƌĐŚǁĂǇ� ,с�ƌŝŐŚƚ�ϲ̥͕�ůĞĨƚ�ϱ͘ϵ�� ǆ� ŵŽǀĞŵĞŶƚ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ƐŝĚĞ�
ϮϬϮϮϬϰϰϲϮ� �ƌĐŚǁĂǇ� ,с�ϱ͘ϵ�ƌŝŐŚƚ͕�ϱ͘ϴ�ůĞĨƚ�� ǆ� ŵŽǀĞŵĞŶƚ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ƐŝĚĞ�
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�

ϮϬϮϮϬϰϰϲϳ� �ƌĐŚǁĂǇ� ,с�ϲ͘Ϭ�ƌŝŐŚƚ͕�ϱ͘ϴ�ůĞĨƚ͕�� ǆ� ŵŽǀĞŵĞŶƚ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ƐŝĚĞ�
�

ˀʤʥʽ˃ˏ�ʿʽ�ʺʽʪʫˀʻʰʯʤˉʰʰ�ʺʤˀˌˀ˄˃ʤ�ͬ�ZK���DK�/&/��d/KE�tKZ<^��
�

Part�2�Ǧ�Uzbekistan�

;WZ�>/D/E�Zz�Z�WKZdͿ�

ʪ̣́�̨̨̖̭̪̬̖̪̯̭̯̖̦̦̍́̏̐�̨̪̬̖̔̌̚�̡̨̨̣̦̼�̭�̡̨̡̛̥̪̣̖̯̥̌�ʦ˃ʧ�̨̪�̥̬̹̬̱̯̱̌��
̵̨̨̨̛̦̖̥̍̔�̨̛̛̪̬̖̭̯̏̚�̨̬̯̼̌̍�̨̪�̶̨̛̛̛̥̖̬̦̔̌̚�̨̨̨̨̬̙̦̔̐�̨̨̪̣̯̦͕̌�
̨̨̱̭̯̬̜̭̯̍̏̌�̨̨̻̖̍̔̏̚�̛�̨̖̥̦̯̙̔̌̌�̡̨̦̌̏̚͘��
ʽ̛̺̜̍�̨̻̖̥̍�̨̬̯̌̍�̛̪̬̖̖̦̏̔�̏�̶̛̯̣̖̌̍�ζϯ͘�

&Žƌ�ƚŚĞ�ƉĂƐƐŝŶŐ�ŽĨ�ƚŚĞ�ĐĂƌŐŽ�ĂůŽŶŐ�ƚŚĞ�ƌŽƵƚĞ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĐĂƌƌǇ�ŽƵƚ�ƚŚĞ�
ŵŽĚĞƌŶŝǌĂƚŝŽŶ�ǁŽƌŬƐ�ŽĨ�ƚŚĞ�ƌŽĂĚǁĂǇ͕�ƚŚĞ�ĂƌƌĂŶŐĞŵĞŶƚ�ŽĨ�ďǇƉĂƐĞƐ�ĂŶĚ�ƚŚĞ�
ĚŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƐŝŐŶƐ͘��
dŽƚĂů�ƐĐŽƉĞ�ŽĨ�ǁŽƌŬ�ŝƐ�ŝŶĐůƵĚĞĚ�ŝŶ�dĂďůĞ�ϯ͘�

�

�

Eƌ� dǇƉĞ� �ĞƐĐƌŝƉƚŝŽŶ� �ŽŽƌĚŝŶĂƚĞƐ�>� �ŽŽƌĚŝŶĂƚĞƐ�
��

ϮϬϮϮϬϰϲϯϱ�
�

ʿ̨̡̬̖̬̏̌�̨̬̥̖̬̌̏̚�̡̛̬̌�̣̔́�̨̪̬̖̔̌͊͊͊̚�
ͬ�
�
�ŚĞĐŬŝŶŐ�ƚŚĞ�ĚŝŵĞŶƐŝŽŶƐ�ŽĨ�ƚŚĞ�ĚƌŝǀĞǁĂǇ�ĂƌĐŚ͕�ƉĞƌŵŝƚ�ĨƌŽŵ�ĐƵƐƚŽŵƐ�ĂƵƚŽƌŝƚŝĞƐ�ŶĞĞĚĞĚ�

ϲϴ͘ϳϮϳϴϲϴ� ϰϬ͘ϵϲϲϴϵϴ�

ϮϬϮϮϬϰϲϯϴ� dƵƌŶ� ʻ̌�̬̖̥̏́�̨̪̬̖̔̌̚�̭̼̪̯̌̌̽̚�̡̛̛̣̦̖̏̏�ʿʧˁ�̛̛̣�̨̨̛̪̬̣̙̯̽�̸̡̛̛̥̖̯̣̣̖̭̖̌�̛̣̭̯̼͘��
ͬ�
�ƵƌŝŶŐ�ƚŚĞ�ƉƌŽũĞĐƚ�ƚŝŵĞ͕�ĨŝůůŝŶ�ƚŚĞ�ƌĂŝŶ�ƐƚƌŽŵ�ĚƌĂŝŶƐ�Žƌ�ůĂǇŝŶŐ�ǁŝƚŚ�ŵĞƚĂů�ƐŚĞĞƚƐ͘�

ϲϴ͘ϳϯϭϳϴ� ϰϬ͘ϵϱϲϱϵϭ�

ϮϬϮϮϬϰϲϯϵ� dƵƌŶ� ʻ̌�̬̖̥̏́�̨̪̬̖̔̌̚�̭̼̪̯̌̌̽̚�̡̛̣̦̖̱̏̏�ʿʧˁ�̛̛̣�̨̨̛̪̬̣̙̯̽�̸̡̛̛̥̖̯̣̣̖̭̖̌�̛̣̭̯̼͕�̱̬̯̍̌̽�
̨̡̛̣͕̍�̨̨̛̖̥̦̯̬̯̔̏̌̽�̨̨̬̙̦̼̜̔�̡̦͕̌̚�̨̪̬̖̯̔̌̽̚�̖̬̖̔̏̽́�ͬ�
�
�ƵƌŝŶŐ�ƚŚĞ�ƉƌŽũĞĐƚ�ƚŝŵĞ͕�ĨŝůůŝŶ�ƚŚĞ�ƌĂŝŶ�ƐƚƌŽŵ�ĚƌĂŝŶƐ�Žƌ�ůĂǇŝŶŐ�ǁŝƚŚ�ŵĞƚĂů�ƐŚĞĞƚƐ͕�ƌĞŵŽǀĞ�ďůŽĐŬƐ͕�
ĚŝƐŵĂŶƚůĞ�ƌŽĂĚ�ƐŝŐŶ͕�ĐƵƚƚŝŶŐ�ƚƌĞĞƐ�

ϲϴ͘ϳϯϯϬϰϴϵϵϵϵϵϵϵϵ� ϰϬ͘ϵϱϬϭϭϯ�

ϮϬϮϮϬϰϲϰϭ� dƵƌŶ� ˃̬̖̱̖̯̭̍́�̛̛̬̭̹̬̖̦̖̌�̨̨̛̬̔̐�̭̪̬͕̌̏̌�̱̬̯̍̌̽�̨̡̛̣͕̍�̨̪̖̬̖̦̭�ʸˑʿ͕�̨̖̥̦̯̙̔̌�̨̨̨̨̬̙̦̔̐�
̡̦̌̌̚͘�ʻ̌�̼̖̖̏̔̚�ʺͲϯϵ�̱̬̯̍̌̽�̨̨̨̡̭̯̬̏�̭�̨̬̱̦̥͕̐�̨̖̥̦̯̙̔̌�̡̨̨̥̣̖̦̌̽̐�̨̬̬̍̔̀̌͘��
ͬ�
�ƌŽĂĚ�ǁŝĚĞŶŝŶŐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ͕�ƌĞŵŽǀŝŶŐ�ďůŽĐŬƐ͕�ŵŽǀŝŶŐ�ƉŽǁĞƌ�ůŝŶĞƐ͕�ĚŝƐŵĂŶƚůŝŶŐ�ƚŚĞ�ƌŽĂĚ�ƐŝŐŶ͘��ƚ�
ƚŚĞ�DͲϯϵ�Ğǆŝƚ͕�ƌĞŵŽǀĞ�ƚŚĞ�ŝƐůĂŶĚ�ǁŝƚŚ�ƐŽŝů͕�ĚŝƐŵĂŶƚůĞ�ƚŚĞ�ĐƵƌď͘�

ϲϴ͘ϳϰϭϯϭϰ� ϰϬ͘ϵϰϲϵϴϵ�



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϰϮ�ŽĨ�ϳϱ�
�

ϮϬϮϮϬϰϲϰϰ� �ƌŝĚŐĞ� ʪ̨̖̥̦̯̙̌�̨̬̌̍̌̚�̦̌�̡̪̬̖̌̌̏̚�;̨̡̨̯̣̽�̣̔́�̨̣̪̭̯̖̜̌Ϳ͘�ʪ̨̖̥̦̯̙̌�̨̡̨̣̍̏�̛�̡̦͕̌̌̚�̨̡̪̭̼̪̔̌�
ʿʧˁ�;̨̪�̶̛̛̛̭̯̱̌Ϳ�
ͬ�
�ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƚŚĞ�ĨĞŶĐĞ�Ăƚ�ƚŚĞ�ŐĂƐ�ƐƚĂƚŝŽŶ�;ŽŶůǇ�ĨŽƌ�ďůĂĚĞƐͿ͘��
�ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ďůŽĐŬƐ�ĂŶĚ�ƐŝŐŶ͕�ĨŝůůŝŶŐ�ŽĨ�ƐŽŝů�;ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƐŝƚƵĂƚŝŽŶͿ�

ϲϴ͘ϲϵϵϬϵϴϬϬϬϬϬϬϬϭ� ϰϬ͘ϵϬϳϵϳϮ�

ϮϬϮϮϬϰϲϰϲ� �ƌŝĚŐĞ� ʦ̡̛̭̬̼̯̖�̬̥̯̱̬̼̌̌�̦̌�̨̪̭̣̖̦̖̥̔�̨̪̬̣̖̯̖�ϵ�̥͕�̛̯̬̖̺̦̼�̦̌�̨̨̪̬̖�ʽ̨̛̭̣̖̦̖̍̔̏̌�̛�
̨̬̖̥̦̯͘�
ͬ�
KƉĞŶŝŶŐ�ŽĨ�ĨŝƚƚŝŶŐƐ�ŽŶ�ƚŚĞ�ůĂƐƚ�ƐƉĂŶ�ŽĨ�ϵ�ŵ͕�ĐƌĂĐŬƐ�ŽŶ�ƚŚĞ�ƐƵƉƉŽƌƚ�/ŶƐƉĞĐƚŝŽŶ�ĂŶĚ�ƌĞƉĂŝƌ͘�

ϲϴ͘ϲϳϱϵϴϵ� ϰϬ͘ϴϵϯϭϱϲ�

ϮϬϮϮϬϰϲϲϯ�
�

ʽ̻̖̍̔̚�̨̪�̸̨̭̯̬̖̦̜̏�̨̨̪̣̭̖͘��
ʪ̨̖̥̦̯̙̌�̨̬̬̍̔̀̌͘�
�ͬ�
�ĞƚŽƵƌ�ŽŶ�ƚŚĞ�ŽŶĐŽŵŝŶŐ�ůĂŶĞ͘��ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƚŚĞ�ĐƵƌď͘�

ϲϴ͘ϰϴϯϴϵϱ� ϰϬ͘ϭϯϴϮϱϵ�

ϮϬϮϮϬϰϲϳϱ�
�

ʯ̖̌̔̚�̦̌�̦̌�̯̬̭̭̱̌��DͲϯϵ͘�ʪ̨̖̥̦̯̙̌�̵̨̨̬̙̦̼̔�̡̨̦̌̏̚�̛�̛̛̬̭̹̬̖̦̖̌��̨̪̬̖̙̖̜̚�̸̛̭̯̌�̦̌�
̨̨̬̬̯̖̌̏̚�
ͬ�
�ǆŝƚ�ƚŽ�ƚŚĞ�DͲϯϵ͘��ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƌŽĂĚ�ƐŝŐŶƐ�ĂŶĚ�ǁŝĚĞŶŝŶŐ�ŽĨ�ƚŚĞ�ƌŽĂĚǁĂǇ�Ăƚ�ƚŚĞ�ƚƵƌŶ�

ϲϳ͘ϵϯϭϵϳϲϬϬϬϬϬϬϬϭ� ϰϬ͘Ϭϵϱϯϲϰ�

ϮϬϮϮϬϰϳϬϮ� ŚŝŐŚǁĂǇͲŽǀĞƌ�
ĐƌŽƐƐŝŶŐ�

ʽ̖̍̽̔̚�̨̪�̸̨̭̯̬̖̦̜̏�̨̨̪̣̭̖͕�̵̨̨̛̦̖̥̍̔�̨̖̥̦̯̙̔̌�̨̡̨̣̍̏�̨̔�̛�̨̪̭̣̖͘�ʪ̣́�̡̨̨̙̌̔̐�
̨̪̬̖̔̌̚�̵̨̨̨̛̦̖̥̍̔�̨̨̨̡̪̯̔̐̏̌�̜̪̭͕̍̌̌̌��̡̡̬̭̪̼̯̪̼̯̌̌̏̌̽ͬ̌̌̏̌̽̚�̨̨̬̱̔̐�̖̱̺̱̏̔̀�̏�
̦̭̖̣̖̦̦̼̜̌�̡̪̱̦̯��
ͬ�
�ĞƚŽƵƌ�ŽŶ�ƚŚĞ�ŽŶĐŽŵŝŶŐ�ůĂŶĞ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĚŝƐŵĂŶƚůĞ�ƚŚĞ�ďůŽĐŬƐ�ďĞĨŽƌĞ�ĂŶĚ�ĂĨƚĞƌ�
ŵŽǀĞŵĞŶƚ͘�&Žƌ�ĞĂĐŚ�ƉĂƐƐĂŐĞ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ƉƌĞƉĂƌĞ�Ă�ďǇƉĂƐƐ͕�ĚŝŐ�ͬ�ĚŝŐ�ŝŶ�ƚŚĞ�ƌŽĂĚ�ůĞĂĚŝŶŐ�ƚŽ�
ƚŚĞ�ǀŝůůĂŐĞ�

ϲϳ͘ϵϬϳϲϬϰϬϬϬϬϬϬϬϭ� ϰϬ͘Ϭϳϱϭϯϱ�

ϮϬϮϮϬϰϳϬϳ� �ƌĐŚǁĂǇ� ʪ̛̛̙̖̦̖̏�̨̪�̭̱̺̖̭̯̱̺̖̥̱̏̀�̜̪̭̱̍̌̌�;̛̛̛̛̱̣̦̯̬̭̹̬̯̔̽ͬ̌̽Ϳ�̛̛̣�̨̪̻̖̥̔�̡̛̣̍̌��
�ͬ�
�ƌŝǀŝŶŐ�ŽŶ�ĂŶ�ĞǆŝƐƚŝŶŐ�ďǇƉĂƐƐ�;ĞǆƚĞŶĚͬǁŝĚĞŶͿ�Žƌ�ůŝĨƚŝŶŐ�Ă�ďĞĂŵ�

ϲϳ͘ϰϱϰϴϴϱ� ϯϵ͘ϴϰϰϳϳϭ�

ϮϬϮϮϬϰϳϬϴ�
�

ˁ̪̬̌̏̌�ϱ͘ϳ�̛�ϲ͘Ϭ�ʿ̨̦̯̔́̽�ͬ�
ZŝŐŚƚ�ϱ͘ϳ�ĂŶĚ�ϲ͘Ϭ�>ŝĨƚ�ƵƉ�

ϲϳ͘ϬϵϭϲϬϰ� ϯϵ͘ϳϭϬϵϰ�

ϮϬϮϮϬϰϳϭϴ�
�

ʪ̣́�̖̌̔̌̚̚�̦̌�̡̪̱̦̯�̨̨̬̬̯̌̏̌̚͘�
ˀ̛̛̭̹̬̖̦̖̌�̬̬̼̌̏̌̚�̭�̨̨̪̖̬̖̦̭̥�̨̡̨̣̍̏�̛�̡̨̦̌̏̚�̭�̵̱̔̏�̨̨̭̯̬̦͕�̛̛̬̭̹̬̖̦̖̌�
̭̱̺̖̭̯̱̺̖̜̏̀�̨̡̛̯̭̼̪��
ͬ�
dŽ�ĂƌƌŝǀĞ�Ăƚ�ƚŚĞ�hͲƚƵƌŶ�ƉŽŝŶƚ͘��ǆƉĂŶƐŝŽŶ�ŽĨ�ƚŚĞ�ŐĂƉ�ǁŝƚŚ�ƚŚĞ�ƚƌĂŶƐĨĞƌ�ŽĨ�ďůŽĐŬƐ�ĂŶĚ�ƐŝŐŶƐ�ŽŶ�ďŽƚŚ�
ƐŝĚĞƐ͕�ĞǆƉĂŶƐŝŽŶ�ŽĨ�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ĂƌĞĂ͘�

ϲϲ͘ϴϴϳϬϲϵϵϵϵϵϵϵϵϵ� ϯϵ͘ϳϱϴϱϮϭ�

ϮϬϮϮϬϰϳϲϴ�
�

ʤ̡̬͕̌�̨̼̭̯̏̌�ϱ͘ϲ�
ʿ̨̦̯̔́̽�ͬ�

ϲϰ͘ϵϬϬϬϰϵ� ϰϬ͘Ϭϲϲϵϵϵ�



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϰϯ�ŽĨ�ϳϱ�
�

�ƌĐŚǁĂǇ�,сϱ͘ϲ�
>ŝĨƚ�ƵƉ��

ϮϬϮϮϬϰϳϳϴ�
�

ʦ̼̖̔̚�̦̌�̸̭̯̬̖̦̱̏̀�̨̨̪̣̭̱͘��ˁ̛̱̺̖̭̯̱̺̜̏̀�̬̬̼̌̏̚�̛̣̦̔̌�ϯϱ̥�
ˀ̛̛̭̹̬̯̌̽�̨̛̬̭̭̯̦̖̌́�̥̖̙̱̔�̨̛̛̬̙̖̦̥̐̌̔́�̦̌�̼̖̖̏̔̚��
ͬ�
�ǆŝƚ�ƚŽ�ƚŚĞ�ŽŶĐŽŵŝŶŐ�ůĂŶĞ͘��ǆŝƐƚŝŶŐ�ŐĂƉ�ϯϱ�ŵ͘��ǆƚĞŶĚ�ƚŚĞ�ĚŝƐƚĂŶĐĞ�ďĞƚǁĞĞŶ�ĨĞŶĐĞƐ�Ăƚ�ƚŚĞ�Ğǆŝƚ�

ϲϰ͘ϳϲϱϵϰϳ� ϰϬ͘Ϭϲϭϲϭϰ�

ϮϬϮϮϬϰϳϴϮ�
�

ʽ̨̛̭̣̖̦̖̍̔̏̌�̨̨̨̨̥̭̯̏̐�̨̨̛̭̬̱̙̖̦́�ͬ�
�ƌŝĚŐĞ�ĞǆƉĞƌƚŝƐĞ�

ϲϰ͘ϰϳϵϮϵϰϵϵϵϵϵϵϵϵ� ϯϵ͘ϵϭϱϰϭ�

ϮϬϮϮϬϰϳϵϬ�Ͳ�
ϮϬϮϮϬϰϴϬϭ�

�ƌŝĚŐĞ� ϵϬ�̡̥�̨̨̛̭̯̬̯̖̣̭̯̽̏�̨̡̛̖̯̦̍͘�ʿ̸̡̡̛̛̬̯̖̭̌�̭̖̏�̨̥̭̯̼�̏�̨̬̖̥̦̯̖�;ϳͲϵ�̹̯Ϳ�̭�hͲ̨̛̬̦̼̥̍̌̚�
̨̛̻̖̥̍̔̌̚͘�ʿ̨̡̬̖̬̏̌�̪̖̬̖̔�̨̨̪̬̖̥͕̔̚�̨̨̥̙̦̼̏̚�̨̬̯̼̌̍�̨̪�̨̡̯̭̼̪̖�̛�̸̡̛̛̬̭̭̯̌�
̨̨̻̖̍̔̏ͬ̚�
�
ϵϬ�Ŭŵ�ƌŽĂĚ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƚŝŽŶ͘��ůŵŽƐƚ�Ăůů�ďƌŝĚŐĞƐ�ĂƌĞ�ƵŶĚĞƌ�ƌĞĐŽŶƐƚƌƵĐƚŝŽŶ�;ϳͲϵ�ƉĐƐͿ�ǁŝƚŚ�hͲ
ƐŚĂƉĞĚ�ĚĞƚŽƵƌƐ͘�^ƚĂƚƵƐ�ĐŚĞĐŬ�ďĞĨŽƌĞ�ƉƌŽũĞĐƚ�ƐƚĂƌƚ͕�ǁŽƌŬ�ůŝŬĞ�ƐŽŝů�Ĩŝůů�ĂŶĚ�ĐůĞĂƌŝŶŐ�ŽĨ�ĚĞƚŽƵƌ�ǁĂǇƐ�
ĂƌĞ�ƉŽƐƐŝďůĞ��

ϲϰ͘ϯϮϭϰϯϯ� ϯϵ͘ϴϳϳϰϬϵ�

ϮϬϮϮϬϰϴϬϳ�
�

ʪ̨̖̥̦̯̙̌�̵̨̨̬̙̦̼̔�̡̨̦̌̏̚�̦̌�̨̨̨̪̬̯̖͕̏�̡̛̱̬̖̪̣̖̦̖�̛�̛̛̼̬̦̦̖̏̌̏̏̌�̭̱̺̖̭̯̱̺̖̜̏̀�
̨̡̛̯̭̼̪�̦̌�̱̣̱̐�ϮϬ�̥�
ͬ�
�ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƌŽĂĚ�ƐŝŐŶƐ�Ăƚ�ƚŚĞ�ƚƵƌŶ͕�ƐƚƌĞŶŐƚŚĞŶŝŶŐ�ĂŶĚ�ůĞǀĞůŝŶŐ�ŽĨ�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ƌŽĂĚ�ǁŝĚĞŶŝŶŐ�
ĨŽƌ�ƚŚĞ�ƚƵƌŶ�ĂƌĞĂ�ϮϬŵ�

ϲϯ͘Ϭϴϵϳϳϱ� ϰϬ͘ϰϬϯϯϳϲ�

ϮϬϮϮϬϰϴϯϱ� ZŽĂĚ�ĐŽŶĚŝƚŝŽŶ� Ϯϰ�̡̥�̨̨̛̬̔̐�̵̨̨̨̪̣̐�̸̡̖̭̯̌̏̌�;̡̛̥̭�̴̭̣̯̌̌̽̌�̛�̸̨̨̺̖̖̦̦̜̍�̨̨̛̬̔̐�̭�̸̬̖̖̦̯̼̥̐̍̌�
̴̨̛̪̬̣̖̥Ϳ͕�̵̨̨̛̦̖̥̍̔�̸̨̥̦̼̜́�̨̬̖̥̦̯�̛�̨̛̛̪̣̦̬̦̖̌̏̌�̨̨̦̖̬̦̭̯̖̜̏͘��
ͬ�
Ϯϰ�Ŭŵ�ŽĨ�ƉŽŽƌ�ƋƵĂůŝƚǇ�ƌŽĂĚ�;ŵŝǆ�ŽĨ�ĂƐƉŚĂůƚ�ĂŶĚ�ŐƌĂǀĞů�ƌŽĂĚ�ǁŝƚŚ�ĐŽŵď�ƉƌŽĨŝůĞͿ͕�ŶĞĞĚ�ƉŽƚŚŽůĞ�
ƌĞƉĂŝƌ�ĂŶĚ�ůĞǀĞůŝŶŐ��

ϲϯ͘ϬϵϬϬϴϳ� ϰϬ͘ϰϬϰϬϵϰ�

ϮϬϮϮϬϱͺϬϬϬϭ� dƵƌŶ� ʻ̵̨̨̨̛̖̥̍̔�̛̛̬̭̹̬̯̌̽�̛�̡̛̱̬̖̪̯̽�̸̨̨̛̦̱̍�̦̌�̵̱̣̐̌�̭̪̬̌̏̌�̛�̭̣̖̏̌�;̨̨̨̣̦̔̏̽�̨̨̥̦̐Ϳ͕�
̨̖̥̦̯̙̔̌�̴̨̨̨̦̬̦̌̐�̨̭̯̣͕̍̌�̵̭̖̏�̨̡̨̛̭̯̣͕̍̏�̡̨̦̌̏̚�̛�̡̱̯̖̣̖̜̌̌̚͘�ͬ�
/ƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĞǆƉĂŶĚ�ĂŶĚ�ƐƚƌĞŶŐƚŚĞŶ�ƚŚĞ�ƐŚŽƵůĚĞƌ�Ăƚ�ƚŚĞ�ƚƵƌŶƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�ĂŶĚ�ůĞĨƚ�;ůĂƌŐĞ�
ĂƌĞĂͿ͕�ĚŝƐŵĂŶƚůŝŶŐ�ƚŚĞ�ůŝŐŚƚ�ƉŝůůĂƌƐ͕�Ăůů�ƉŽƐƚƐ͕�ƌŽĂĚ�ƐŝŐŶƐ͘�

ϲϯ͘ϯϯϮϰϱϯ� ϰϬ͘ϴϰϰϮϰϵ͕��

ϮϬϮϮϬϰϴϰϬ� Ğǆŝƚ�ƚŽ�ƐŝƚĞ� �ǌŚĂŶŐĞůĚǇ�
ʸ̨̡̣̦̼̜̌̽�̨̬̖̥̦̯�̨̨̛̬̔̐�̣̔́�̭̻̖̔̌̚�̡�̨̡̪̣̺̥̌̔̌�̨̡̖̯̬̪̬̏̌̌�̨̨̪̬̣̖̏̌̏ͬ̏̏�
ͬ�
>ŽĐĂů�ƌŽĂĚ�ƌĞƉĂŝƌ�ĨŽƌ�ƚŚĞ�ƌŝŐŚƚͬůĞĨƚ�Ğǆŝƚ�ƚŽ�ƚŚĞ�ǁŝŶĚ�ĨĂƌŵ�ƐŝƚĞƐ�

ϲϯ͘ϯϳϴϲϰϳ� ϰϬ͘ϴϭϱϬϴϭ�

ϮϬϮϮϬϱͺϬϬϬϮ� ƚƵƌŶ� ʪ̨̖̥̦̯̙͕̌�ϯͲ̵�̴̵̨̦̬̦̼̌�̨̨̭̯̣̍̏�;̭̪̬̭̣̖̌̏̌ͬ̏̌Ϳ͕�̵̨̖̯̦̦̼̍�̨̛̬̙̖̦̜̐̌̔�̭̣̖̏̌�̛�̵̨̨̬̙̦̼̔�
̡̨̦̌̏̚�̭̪̬̌̏̌͘�
�ͬ�
�ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ϯ�ůĂŵƉƉŽƐƚƐ�;ƌŝŐŚƚͬůĞĨƚͿ͕�ĐŽŶĐƌĞƚĞ�ĨĞŶĐĞƐ�ŽŶ�ƚŚĞ�ůĞĨƚ�ĂŶĚ�ƌŽĂĚ�ƐŝŐŶƐ�ŽŶ�ƚŚĞ�ƌŝŐŚƚ�
ƐŝĚĞ�

ϲϬ͘ϳϲϵϯϱϮ� ϰϭ͘ϲϳϰϲϲϱ͕��



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϰϰ�ŽĨ�ϳϱ�
�

ϮϬϮϮϬϰϴϯϬ� dƵƌŶ� ʪ̨̖̥̦̯̙̌�̨̡̨̛̭̯̣͕̍̏�̨̨̨̨̬̙̦̔̐�̡̦͕̌̌̚�̵̨̖̯̦̦̼̍�̨̡̨̣̍̏͘�ˀ̛̛̭̹̬̖̦̖̌�̨̪̬̖̙̖̜̚�̸̛̭̯̌�̦̌�
̱̣̱̐��
�ͬ�
�ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƉŝůĂƌƐ͕�ƌŽĂĚ�ƐŝŐŶ͕�ĐŽŶĐƌĞƚĞ�ďůŽĐŬƐ͘�tŝĚĞŶŝŶŐ�ƚŚĞ�ƌŽĂĚǁĂǇ�Ăƚ�ƚŚĞ�ƚƵƌŶ�

ϲϬ͘ϯϭϳϯϰϮ� ϰϮ͘ϭϴϭϰϲϴ�

ϮϬϮϮϬϱͺϬϬϬϯ� ƌŽĂĚ�ĐŽŶĚŝƚŝŽŶ� ˁ̨̨̛̯̬̯̖̣̭̯̽̏�̨̨̛̬̔̐�Ϯϭ�̡̥ͬ�
ZŽĂĚ�ĐŽŶƐƚƌƵĐƚŝŽŶ�Ϯϭ�Ŭŵ�

ϲϬ͘ϰϯϳϰϱ� ϰϮ͘ϭϴϴϵϯ͕��

ϮϬϮϮϬϰϳϰϬ�
�

ʪ̨̖̥̦̯̙̌�̡̦̌̌̚�̛�̡̛̱̬̖̪̣̖̦̖�̨̨̡̭̯̬̏̌�̣̔́�̨̪̬̖̔̌̚��
�ͬ�
�ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƚŚĞ�ƐŝŐŶ�ĂŶĚ�ƐƚƌĞŶŐƚŚĞŶŝŶŐ�ŽĨ�ƚŚĞ�ŝƐůĞƚ�ĨŽƌ�ƉĂƐƐĂŐĞ�

ϲϱ͘ϯϱϮϴϮϳ� ϰϬ͘ϭϰϳϳϭϭ�

ϮϬϮϮϬϰϳϱϲ�
�

ˀ̛̛̭̹̬̖̦̖̌�̨̪̬̖̙̖̜̚�̸̛̭̯̌�̨̪�ϰϬ̥�̭�̡̨̙̜̌̔�̨̨̭̯̬̦̼͕�̨̖̥̦̯̙̔̌�̨̡̨̛̭̯̣͕̍̏�̵̨̨̬̙̦̼̔�
̡̨̦͕̌̏̚�̨̡̨̣̍̏͘��
ͬ�
�ǆƉĂŶƐŝŽŶ�ŽĨ�ƚŚĞ�ƌŽĂĚǁĂǇ�ďǇ�ϰϬ�ŵ�ŽŶ�ĞĂĐŚ�ƐŝĚĞ͕�ĚŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƉŝůůĂƌƐ͕�ƌŽĂĚ�ƐŝŐŶƐ͕�ďůŽĐŬƐ͘�

ϲϱ͘ϬϮϬϭϰϱ� ϰϬ͘ϭϵϬϳϯϱ�

ϮϬϮϮϬϱͺϬϬϬϰ�
�

ˀ̛̛̭̹̬̖̦̖̌�̨̪̬̖̙̖̜̚�̸̛̭̯̌��
�ͬ�
ZŽĂĚ�ǁŝĚĞŶŝŶŐ��

ϲϰ͘ϳϰϰϭϱ� ϰϬ͘ϱϯϮϴϭ͕��

ϮϬϮϮϬϰϴϱϰ� dƵƌŶ� ʪ̨̖̥̦̯̙̌�̨̡̨̛̭̯̣̍̏�̛�̵̨̖̯̦̦̼̍�̨̡̨̣̍̏�̭̣̖̏̌͘�ʻ̨̖̣̹̍̽̌́�̨̡̯̭̼̪̌�̱̣̐̌��ͬ�
�ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƉŝůůĂƌƐ�ĂŶĚ�ĐŽŶĐƌĞƚĞ�ďůŽĐŬƐ�ŽŶ�ƚŚĞ�ůĞĨƚ͘�ĨŝůůŝŶŐ�ƚƵƌŶ�ĂƌĞĂ�

ϲϰ͘ϲϬϱϮϳϯϵϵϵϵϵϵϵϵ� ϰϭ͘ϬϲϭϬϯϴ�

ϮϬϮϮϬϰϴϱϭ� Wd>� ʦ̣�ϮϮϬ�ϳ͘ϲ̥͕�̸̨̡̛̯̣̖̦̖̀�̛�̨̛̪̦̯̖̔́�
ͬ�
ϮϮϬ�ϳ͘ϲŵ͕�ƐǁŝƚĐŚ�ŽĨ�ĂŶĚ�ůŝĨƚŝŶŐ�

ϲϰ͘ϱϲϯϰϯ� ϰϭ͘Ϭϱϴϯϲϰ�

ϮϬϮϮϬϰϴϱϬ� dƵƌŶ� ʽ̯̭̼̪̯̌̽�̨̱̣̐͘�ʪ̨̖̥̦̯̙̌�̡̨̦̌̏̚���
ͬ�
dƵƌŶ�ǁŝĚĞŶŝŶŐ�ĂŶĚ�ĚŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƚŚĞ�ƌŽĂĚ�ƐŝŐŶƐ�

ϲϰ͘ϯϴϭϰϱϳϵϵϵϵϵϵϵϵ� ϰϭ͘Ϭϭϲϱϲϲ�

�

�
�
�
�
�
�
�
�
�
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϰϱ�ŽĨ�ϳϱ�
�

�
�
�
�

ˇʽ˃ʽͲʽ˃ˋʫ˃ͬ�s/^h�>/^�d/KE��
�

�
� �



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϰϲ�ŽĨ�ϳϱ�
�

�
ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϲϯϱ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϬ͘ϵϲϲϵϯϴ͕�ϲϴ͘ϳϮϳϴϯϰ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

ʿ̨̡̬̖̬̏̌�̨̬̥̖̬̌̏̚�̡̛̬̌�̣̔́�̨̪̬̖̔̌͊͊͊̚�
ͬ�
�
�ŚĞĐŬŝŶŐ�ƚŚĞ�ĚŝŵĞŶƐŝŽŶƐ�ŽĨ�ƚŚĞ�ĚƌŝǀĞǁĂǇ�ĂƌĐŚ͕�ƉĞƌŵŝƚ�ĨƌŽŵ�ĐƵƐƚŽŵƐ�
ĂƵƚŽƌŝƚŝĞƐ�ŶĞĞĚĞĚ�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�

�

ϱ͘ϴŵ�
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϰϳ�ŽĨ�ϳϱ�
�

�
�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϲϯϴ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϬ͘ϵϱϲϱϵϬϱϴ͕�ϲϴ͘ϳϯϭϳϴϬϮϱ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

ɇɚ�ɜɪɟɦɹ�ɩɪɨɟɡɞɚ�ɡɚɫɵɩɚɬɶ�ɥɢɜɧɟɜɤɢ�ɉȽɋ�ɢɥɢ�ɩɪɨɥɨɠɢɬɶ�
ɦɟɬɚɥɥɢɱɟɫɤɢɟ�ɥɢɫɬɵ���
ͬ�
'XULQJ�WKH�SURMHFW�WLPH��ILOOLQ�WKH�UDLQ�VWURP�GUDLQV�RU�OD\LQJ�ZLWK�PHWDO�
VKHHWV��
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϰϴ�ŽĨ�ϳϱ�
�

�
�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϲϯϵ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϬ͘ϵϱϬϬϱϱ͕�ϲϴ͘ϳϯϯϬϴϵ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

ʻ̌�̬̖̥̏́�̨̪̬̖̔̌̚�̭̼̪̯̌̌̽̚�̡̛̣̦̖̱̏̏�ʿʧˁ�̛̛̣�̨̨̛̪̬̣̙̯̽�
̸̡̛̛̥̖̯̣̣̖̭̖̌�̛̣̭̯̼͕�̱̬̯̍̌̽�̨̡̛̣͕̍�̨̨̛̖̥̦̯̬̯̔̏̌̽�̨̨̬̙̦̼̜̔�̡̦͕̌̚�
̨̪̬̖̯̔̌̽̚�̖̬̖̔̏̽́�ͬ�
�
�ƵƌŝŶŐ�ƚŚĞ�ƉƌŽũĞĐƚ�ƚŝŵĞ͕�ĨŝůůŝŶ�ƚŚĞ�ƌĂŝŶ�ƐƚƌŽŵ�ĚƌĂŝŶƐ�Žƌ�ůĂǇŝŶŐ�ǁŝƚŚ�ŵĞƚĂů�
ƐŚĞĞƚƐ͕�ƌĞŵŽǀĞ�ďůŽĐŬƐ͕�ĚŝƐŵĂŶƚůĞ�ƌŽĂĚ�ƐŝŐŶ͕�ĐƵƚƚŝŶŐ�ƚƌĞĞƐ�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�
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ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϰϵ�ŽĨ�ϳϱ�
�

�
ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϲϰϭ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϬ͘ϵϰϲϵϴϵϮϭ͕�ϲϴ͘ϳϰϭϯϭϰϯϱ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

Ɍɪɟɛɭɟɬɫɹ�ɪɚɫɲɢɪɟɧɢɟ�ɞɨɪɨɝɢ�ɫɩɪɚɜɚ��ɭɛɪɚɬɶ�ɛɥɨɤɢ��ɩɟɪɟɧɨɫ�Ʌɗɉ��
ɞɟɦɨɧɬɚɠ�ɞɨɪɨɠɧɨɝɨ�ɡɧɚɤɚ��ɇɚ�ɜɵɟɡɞɟ�Ɇ����ɭɛɪɚɬɶ�ɨɫɬɪɨɜɨɤ�ɫ�
ɝɪɭɧɨɦ��ɞɟɦɨɧɬɚɠ�ɦɚɥɟɧɶɤɨɝɨ�ɛɨɪɞɸɪɚ���
��
�URDG�ZLGHQLQJ�RQ�WKH�ULJKW��UHPRYLQJ�EORFNV��PRYLQJ�SRZHU�OLQHV��
GLVPDQWOLQJ�WKH�URDG�VLJQ��$W�WKH�0����H[LW��UHPRYH�WKH�LVODQG�ZLWK�VRLO��
GLVPDQWOH�WKH�FXUE��
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Ⱦɟɦɨɧɬɚɠ�ɡɚɛɨɪɚ�ɧɚ�ɡɚɩɪɚɜɤɟ��ɬɨɥɶɤɨ�ɞɥɹ�ɥɨɩɚɫɬɟɣ���Ⱦɟɦɨɧɬɚɠ�
ɛɥɨɤɨɜ�ɢ�ɡɧɚɤɚ��ɩɨɞɫɵɩɤɚ�ɉȽɋ��ɩɨ�ɫɢɬɭɚɰɢɢ��
��
'LVPDQWOLQJ�RI�WKH�IHQFH�DW�WKH�JDV�VWDWLRQ��RQO\�IRU�EODGHV����
'LVPDQWOLQJ�RI�EORFNV�DQG�VLJQ��ILOOLQJ�RI�VRLO��DFFRUGLQJ�WR�WKH�VLWXDWLRQ��
�
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ʦ̡̛̭̬̼̯̖�̬̥̯̱̬̼̌̌�̦̌�̨̪̭̣̖̦̖̥̔�̨̪̬̣̖̯̖�ϵ�̥͕�̛̯̬̖̺̦̼�̦̌�̨̨̪̬̖�
ʽ̨̛̭̣̖̦̖̍̔̏̌�̛�̨̬̖̥̦̯͘�
ͬ�
KƉĞŶŝŶŐ�ŽĨ�ĨŝƚƚŝŶŐƐ�ŽŶ�ƚŚĞ�ůĂƐƚ�ƐƉĂŶ�ŽĨ�ϵ�ŵ͕�ĐƌĂĐŬƐ�ŽŶ�ƚŚĞ�ƐƵƉƉŽƌƚ�
/ŶƐƉĞĐƚŝŽŶ�ĂŶĚ�ƌĞƉĂŝƌ͘�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϱϮ�ŽĨ�ϳϱ�
�

�
ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϲϲϯ�

�

�
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ʽ̻̖̍̔̚�̨̪�̸̨̭̯̬̖̦̜̏�̨̨̪̣̭̖͘��
ʪ̨̖̥̦̯̙̌�̨̬̬̍̔̀̌͘�
�ͬ�
�ĞƚŽƵƌ�ŽŶ�ƚŚĞ�ŽŶĐŽŵŝŶŐ�ůĂŶĞ͘��ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƚŚĞ�ĐƵƌď͘�
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ʯ̖̌̔̚�̦̌�̦̌�̯̬̭̭̱̌��DͲϯϵ͘�ʪ̨̖̥̦̯̙̌�̵̨̨̬̙̦̼̔�̡̨̦̌̏̚�̛�̛̛̬̭̹̬̖̦̖̌��
̨̪̬̖̙̖̜̚�̸̛̭̯̌�̦̌�̨̨̬̬̯̖̌̏̚�
ͬ�
�ǆŝƚ�ƚŽ�ƚŚĞ�DͲϯϵ͘��ŝƐŵĂŶƚůŝŶŐ�ŽĨ�ƌŽĂĚ�ƐŝŐŶƐ�ĂŶĚ�ǁŝĚĞŶŝŶŐ�ŽĨ�ƚŚĞ�ƌŽĂĚǁĂǇ�
Ăƚ�ƚŚĞ�ƚƵƌŶ�
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ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϰϬ͘Ϭϳϰϵϵϲ͕�ϲϳ͘ϵϬϳϳϬϯ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

Ɉɛɶɟɡɞ�ɩɨ�ɜɫɬɪɟɱɧɨɣ�ɩɨɥɨɫɟ��ɧɟɨɛɯɨɞɢɦ�ɞɟɦɨɧɬɚɠ�ɛɥɨɤɨɜ�ɞɨ�ɢ�
ɩɨɫɥɟ��Ⱦɥɹ�ɤɚɠɞɨɝɨ�ɩɪɨɟɡɞɚ�ɧɟɨɛɯɨɞɢɦɨ�ɩɨɞɝɨɬɨɜɤɚ�ɛɚɣɩɚɫɚ���
ɪɚɫɤɚɩɵɜɚɬɶ�ɡɚɤɚɩɵɜɚɬɶ�ɞɨɪɨɝɭ�ɜɟɞɭɳɭɸ�ɜ�ɧɚɫɟɥɟɧɧɵɣ�ɩɭɧɤɬ��
��
'HWRXU�RQ�WKH�RQFRPLQJ�ODQH��LW�LV�QHFHVVDU\�WR�GLVPDQWOH�WKH�EORFNV�
EHIRUH�DQG�DIWHU�PRYHPHQW��)RU�HDFK�SDVVDJH��LW�LV�QHFHVVDU\�WR�SUHSDUH�
D�E\SDVV��GLJ���GLJ�LQ�WKH�URDG�OHDGLQJ�WR�WKH�YLOODJH�
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�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� �������������������������

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

Ⱦɜɢɠɟɧɢɟ�ɩɨ�ɫɭɳɟɫɬɜɭɸɳɟɦɭ�ɛɚɣɩɚɫɭ��ɭɞɥɢɧɢɬɶ�ɪɚɫɲɢɪɢɬɶ��ɢɥɢ�
ɩɨɞɴɟɦ�ɛɚɥɤɢ��
�ͬ�
�ƌŝǀŝŶŐ�ŽŶ�ĂŶ�ĞǆŝƐƚŝŶŐ�ďǇƉĂƐƐ�;ĞǆƚĞŶĚͬǁŝĚĞŶͿ�Žƌ�ůŝĨƚŝŶŐ�Ă�ďĞĂŵ�
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ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�
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ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

ˁ̪̬̌̏̌�ϱ͘ϳ�̛�ϲ͘Ϭ�ʿ̨̦̯̔́̽�ͬ�
ZŝŐŚƚ�ϱ͘ϳ�ĂŶĚ�ϲ͘Ϭ�>ŝĨƚ�ƵƉ�
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Ⱦɥɹ�ɡɚɟɡɞɚ�ɧɚ�ɩɭɧɤɬ�ɪɚɡɜɨɪɨɬɚ��
Ɋɚɫɲɢɪɟɧɢɟ�ɪɚɡɪɵɜɚ�ɫ�ɩɟɪɟɧɨɫɨɦ�ɛɥɨɤɨɜ�ɢ�ɡɧɚɤɨɜ�ɫ�ɞɜɭɯ�ɫɬɨɪɨɧ��
ɪɚɫɲɢɪɟɧɢɟ�ɫɭɳɟɫɬɜɭɸɳɟɣ�ɨɬɫɵɩɤɢ��
��
7R�DUULYH�DW�WKH�8�WXUQ�SRLQW��([SDQVLRQ�RI�WKH�JDS�ZLWK�WKH�WUDQVIHU�RI�
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ʤ̡̬͕̌�̨̼̭̯̏̌�ϱ͘ϲ�
ʿ̨̦̯̔́̽�ͬ�
�ƌĐŚǁĂǇ�,сϱ͘ϲ�
>ŝĨƚ�ƵƉ��
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([LW�WR�WKH�RQFRPLQJ�ODQH��([LVWLQJ�JDS����P��([WHQG�WKH�GLVWDQFH�
EHWZHHQ�IHQFHV�DW�WKH�H[LW�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϲϬ�ŽĨ�ϳϱ�
�

�
�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϰϳϴϮ�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�

ʶ̨̨̛̬̦̯̼̔̌�ͬ��ŽŽƌĚŝŶĂƚĞƐ͗� ϯϵ͘ϵϭϱϱϴ͕�ϲϰ͘ϰϳϵϯϳ�

ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

ʽ̨̛̭̣̖̦̖̍̔̏̌�̨̨̨̨̥̭̯̏̐�̨̨̛̭̬̱̙̖̦́�ͬ�
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ϵϬ�̡̥�̨̨̛̭̯̬̯̖̣̭̯̽̏�̨̡̛̖̯̦̍͘�ʿ̸̡̡̛̛̬̯̖̭̌�̭̖̏�̨̥̭̯̼�̏�̨̬̖̥̦̯̖�;ϳͲϵ�
̹̯Ϳ�̭�hͲ̨̛̬̦̼̥̍̌̚�̨̛̻̖̥̍̔̌̚͘�ʿ̨̡̬̖̬̏̌�̪̖̬̖̔�̨̨̪̬̖̥͕̔̚�
̨̨̥̙̦̼̏̚�̨̬̯̼̌̍�̨̪�̨̡̯̭̼̪̖�̛�̸̡̛̛̬̭̭̯̌�̨̨̻̖̍̔̏ͬ̚�
�
ϵϬ�Ŭŵ�ƌŽĂĚ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƚŝŽŶ͘��ůŵŽƐƚ�Ăůů�ďƌŝĚŐĞƐ�ĂƌĞ�ƵŶĚĞƌ�
ƌĞĐŽŶƐƚƌƵĐƚŝŽŶ�;ϳͲϵ�ƉĐƐͿ�ǁŝƚŚ�hͲƐŚĂƉĞĚ�ĚĞƚŽƵƌƐ͘�^ƚĂƚƵƐ�ĐŚĞĐŬ�ďĞĨŽƌĞ�
ƉƌŽũĞĐƚ�ƐƚĂƌƚ͕�ǁŽƌŬ�ůŝŬĞ�ƐŽŝů�Ĩŝůů�ĂŶĚ�ĐůĞĂƌŝŶŐ�ŽĨ�ĚĞƚŽƵƌ�ǁĂǇƐ�ĂƌĞ�ƉŽƐƐŝďůĞ��
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ɜɵɪɚɜɧɢɜɚɧɢɟ�ɫɭɳɟɫɬɜɭɸɳɟɣ�ɨɬɫɵɩɤɢ�ɧɚ�ɭɝɥɭ��
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'LVPDQWOLQJ�RI�URDG�VLJQV�DW�WKH�WXUQ��VWUHQJWKHQLQJ�DQG�OHYHOLQJ�RI�WKH�
H[LVWLQJ�URDG�ZLGHQLQJ�IRU�WKH�WXUQ�DUHD��
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���ɤɦ�ɞɨɪɨɝɢ�ɩɥɨɯɨɝɨ�ɤɚɱɟɫɬɜɚ��ɦɢɤɫ�ɚɫɮɚɥɶɬɚ�ɢ�ɳɟɛɟɧɨɱɧɨɣ�ɞɨɪɨɝɢ�
ɫ�ɝɪɟɛɟɧɱɚɬɵɦ�ɩɪɨɮɢɥɟɦ���ɧɟɨɛɯɨɞɢɦ�ɹɦɨɱɧɵɣ�ɪɟɦɨɧɬ�ɢ�
ɩɥɚɧɢɪɨɜɚɧɢɟ�ɧɟɪɨɜɧɨɫɬɟɣ���
��
���NP�RI�SRRU�TXDOLW\�URDG��PL[�RI�DVSKDOW�DQG�JUDYHO�URDG�ZLWK�FRPE�
SURILOH���QHHG�SRWKROH�UHSDLU�DQG�OHYHOLQJ��
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ɇɟɨɛɯɨɞɢɦɨ�ɪɚɫɲɢɪɢɬɶ�ɢ�ɭɤɪɟɩɢɬɶ�ɨɛɨɱɢɧɭ�ɧɚ�ɭɝɥɚɯ�ɫɩɪɚɜɚ�ɢ�ɫɥɟɜɚ�
�ɞɨɜɨɥɶɧɨ�ɦɧɨɝɨ���ɞɟɦɨɧɬɚɠ�ɮɨɧɚɪɧɨɝɨ�ɫɬɨɥɛɚ��ɜɫɟɯ�ɫɬɨɥɛɢɤɨɜ��
ɡɧɚɤɨɜ�ɢ�ɭɤɚɡɚɬɟɥɟɣ����
,W�LV�QHFHVVDU\�WR�H[SDQG�DQG�VWUHQJWKHQ�WKH�VKRXOGHU�DW�WKH�WXUQV�RQ�WKH�
ULJKW�DQG�OHIW��ODUJH�DUHD���GLVPDQWOLQJ�WKH�OLJKW�SLOODUV��DOO�SRVWV��URDG�
VLJQV��
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
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�ǌŚĂŶŐĞůĚǇ�
ʸ̨̡̣̦̼̜̌̽�̨̬̖̥̦̯�̨̨̛̬̔̐�̣̔́�̭̻̖̔̌̚�̡�̨̡̪̣̺̥̌̔̌�̨̡̖̯̬̪̬̏̌̌�
̨̨̪̬̣̖̏̌̏ͬ̏̏�
ͬ�
>ŽĐĂů�ƌŽĂĚ�ƌĞƉĂŝƌ�ĨŽƌ�ƚŚĞ�ƌŝŐŚƚͬůĞĨƚ�Ğǆŝƚ�ƚŽ�ƚŚĞ�ǁŝŶĚ�ĨĂƌŵ�ƐŝƚĞƐ�
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�
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Ⱦɟɦɨɧɬɚɠ�� ��ɯ� ɮɨɧɚɪɧɵɯ� ɫɬɨɥɛɨɜ� �ɫɩɪɚɜɚ�ɫɥɟɜɚ��� ɛɟɬɨɧɧɵɯ�
ɨɝɪɚɠɞɟɧɢɣ�ɫɥɟɜɚ�ɢ�ɞɨɪɨɠɧɵɯ�ɡɧɚɤɨɜ�ɫɩɪɚɜɚ��
���
'LVPDQWOLQJ�RI���ODPSSRVWV��ULJKW�OHIW���FRQFUHWH�IHQFHV�RQ�WKH�OHIW�DQG�
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Ⱦɟɦɨɧɬɚɠ�ɫɬɨɥɛɢɤɨɜ��ɞɨɪɨɠɧɨɝɨ�ɡɧɚɤɚ��ɛɟɬɨɧɧɵɯ�ɛɥɨɤɨɜ��
Ɋɚɫɲɢɪɟɧɢɟ�ɩɪɨɟɡɠɟɣ�ɱɚɫɬɢ�ɧɚ�ɭɝɥɭ��
���
'LVPDQWOLQJ�RI�SLODUV��URDG�VLJQ��FRQFUHWH�EORFNV��:LGHQLQJ�WKH�URDGZD\�
DW�WKH�WXUQ�
�
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϲϴ�ŽĨ�ϳϱ�
�

�

� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�

�
�

ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϱͺϬϬϬϯ�

�
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ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

ˁ̨̨̛̯̬̯̖̣̭̯̽̏�̨̨̛̬̔̐�Ϯϭ�̡̥ͬ�
ZŽĂĚ�ĐŽŶƐƚƌƵĐƚŝŽŶ�Ϯϭ�Ŭŵ�
�
�
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ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

Ⱦɟɦɨɧɬɚɠ�ɡɧɚɤɚ�ɢ�ɭɤɪɟɩɥɟɧɢɟ�ɨɫɬɪɨɜɤɚ�ɞɥɹ�ɩɪɨɟɡɞɚ��
���
'LVPDQWOLQJ�RI�WKH�VLJQ�DQG�VWUHQJWKHQLQJ�RI�WKH�LVOHW�IRU�SDVVDJH�
�
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ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�
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ɫɬɨɥɛɢɤɨɜ��ɞɨɪɨɠɧɵɯ�ɡɧɚɤɨɜ��ɛɥɨɤɨɜ���
��
([SDQVLRQ�RI�WKH�URDGZD\�E\����P�RQ�HDFK�VLGH��GLVPDQWOLQJ�RI�SLOODUV��
URDG�VLJQV��EORFNV��
�

ˁ̨̨̛̭̯̦̖́�̦̌�̨̛̭̖̦̹̦̜̐̔́�̖̦̔̽�ͬ�ĐƚƵĂů�ƐƚĂƚƵƐ͗� ʯ̸̛̥̖̦̌̌́ͬZĞŵĂƌŬƐ͗� ˀ̵̨̭̼̌̔�ͬ��ŽƐƚƐ͗�

�

� Ͳ�

˄̨̯̖̬̙̖̦̏̔�̡̨̛̣̖̦̯̥�ͬ�
�ƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�ĐůŝĞŶƚ͗�

Ͳ�

�
ˁ̶̨̛̛̯̱̦̦̼̜̌�̪̣̦̌�ͬ�^ŝƚƵĂƚŝŽŶ�ƉůĂŶ͗� ʰ̴̶̡̨̛̛̛̖̦̯̦̦̼̜̔̌�̨̦̥̖̬�ͬ�/�� ϮϬϮϮϬϱͺϬϬϬϰ�



�K^�K�^,/WW/E'�>K'/^d/�^˄y/�D�E˅�

ϯͲ�ŝǀŝů�ĐŽŶƐƚƌƵĐƚŝŽŶ�ǁŽƌŬƐ�����ͺ<��h�ͺƌĞǀϭ� WĂŐĞ�ϳϮ�ŽĨ�ϳϱ�
�

�

ʶ̶̨̛̛̛̯̖̬̌̐̌̚�̥̖̬̼�ͬ�^ƚƌƵĐƚƵƌĂů�
ŵĞĂƐƵƌĞƐ�ĐĂƚĞŐŽƌŝǌĂƚŝŽŶ͗͗�

�
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ʽ̻̖̥̍�̨̬̯̌̍�ͬ�^ĐŽƉĞ�ŽĨ�ǁŽƌŬƐ͗�

Ɋɚɫɲɢɪɟɧɢɟ�ɩɪɨɟɡɠɟɣ�ɱɚɫɬɢ��
�ͬ�
ZŽĂĚ�ǁŝĚĞŶŝŶŐ��
�
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APPENDIX N ² CONSULTATION LETTER TO & FROM 
MINISTRY OF TRANSPORTATION 

  



ОБЩЕСТВО С ОГРАНИЧЕННОЙ ОТВЕТСТВЕННОСТЬЮ 
JURU ENERGY CONSULTING 

100077, Tashkent, М.Ulugbek region, Chust Street, house # 10. 
TIN: 303454532, BIC: 00974 Bank: «Kapitalbank» A/N: 20208000600502375001 

 

JEC-OUT-21-122 
04.05.2021 
  To Ministry of transportation  

of the Republic of Uzbekistan 
 

Under Presidential Decree of the Republic of Uzbekistan No.5003 dated 23.02.2021 “On 
measures to implement the investment of the Project on construction of a 500MW wind power 
plant in Gijduvon district in Bukhara region”, FE ‘ACWA Power Bash Wind’ LLC (Tashkent)’ has 
entered into a 25-year Power Purchase Agreement with JSC National Electric Networks of 
Uzbekistan. This agreement was entered on force 24th January 2021 for the development, 
financing, construction and operation of a 500MW Wind Farm in Gijduvon district of Bukhara 
region (See Annex 1). 

The project also includes the development of an Overhead Transmission Line (OHTL) 
approximately 250km in length with a rating of 500kV single circuit. This OHTL will be shared 
between ACWA Power’s Bash 500MW Wind Farm and the ACWA Power Dzhankeldy 500MW 
Wind Farm which is approximately 94km north west of Bash Wind Farm site. The alignment of 
the OHTL is being finalised by JSC National Electric Networks of Uzbekistan and will connect to 
an existing substation in Qurako’l from the Bash Wind Farm site (see Annex 2). 

As a part of the Environmental & Social Impact Assessment (ESIA), Juru Energy is consulting 
with Ministry of transportation to request any data or comments that will be relevant to the 
preparation of the Project ESIA, including any requirements relating to the transportation of the 
following: 

• Transportation of project equipment i.e., wind turbines components such as blades, 
transformers etc. 

• Transportation of hazardous material and waste; and  

• Transportation of workers who are expected to be approximately 700 to 1000 during the 
project construction phase. 

We welcome your feedback and comments on the above to be addressed to Gulchekhra 
Nematullayeva (email: g.nematullayeva@juruenergy.com, tel +998 97 4459504). 

Thank you very much for your assistance and we look forward to your response. 

Yours Sincerely, 

Director                                                             J.Yakubov 
 
 
 
For the further information please contact: 
Gulchekhra Nematullayeva 
Mob.:  +998 97 4459504 

 
 



Annex 1 to the letter JEC-OUT-21-122 
On 04.05.2021  

 

 
Project is located in Gijduvon district of Bukhara region 

Project Coordinates (based on preliminary co-ordinates) 

NORTHING EASTING 
ACWA Power 500MW Project Site 

4488709.16 637987.39 
4489065.00 645911.20 
4492662.15 646074.46 
4493476.69 647325.10 
4495585.81 646194.93 
4498671.77 646323.63 
4498528.88 646690.97 
4499538.02 648248.52 
4500867.54 648351.79 
4503425.70 650137.28 
4507450.24 649969.59 
4507264.73 632532.51 
4506189.41 631394.22 
4503502.14 631176.63 
4503073.76 635108.38 
4499198.71 637482.55 



Annex 2 To the letter JEC-OUT-21-122  
On 04.05.2021 

Preferred OHTL allotment 
 

 

 



 

 

 

 

 

 

 

 

 



Committee on Highways under the Ministry of Transport of the Republic of Uzbekistan 

UNITARY ENTERPRISE "YO'L LOYIHA EKSPERTIZA» 

No. 467/05 
27.05.2021 

To the Committee on highways 
 

According to the task No.02/49-2863 
 
We would like to inform you based on the letter No. JEC-OUT-21-123 sent by JURU Energy 
on 04.05.2021 to the Ministry of Transport of the Republic of Uzbekistan on followings: 
In accordance with the regulations "Ensuring traffic safety during the transportation of bulky 
and heavy cargo", approved by the Cabinet of Ministers of the Republic of Uzbekistan No.342 
dated December 26, 2011, we declare that a special permit is required for the transportation 
of bulky and heavy cargo. 
FYI: in cases where a special permit is required, you can send an application through the 
information system http://okn.elcspertiza.uz 
 
 
Director                                                      signature                                                  F.Salayev 



 

 

 

 

 

 

 

 

 



Committee on Highways under the Ministry of Transport of the Republic of Uzbekistan 

UNITARY ENTERPRISE "YO'L LOYIHA EKSPERTIZA» 

No. 467/05 
27.05.2021 

To the Committee on highways 
 

According to the task No.02/49-2863 
 
We would like to inform you based on the letter No. JEC-OUT-21-123 sent by JURU Energy 
on 04.05.2021 to the Ministry of Transport of the Republic of Uzbekistan on followings: 
In accordance with the regulations "Ensuring traffic safety during the transportation of bulky 
and heavy cargo", approved by the Cabinet of Ministers of the Republic of Uzbekistan No.342 
dated December 26, 2011, we declare that a special permit is required for the transportation 
of bulky and heavy cargo. 
FYI: in cases where a special permit is required, you can send an application through the 
information system http://okn.elcspertiza.uz 
 
 
Director                                                      signature                                                  F.Salayev 
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APPENDIX O - CONSULTATION LETTER TO & FROM 
ASIA TRANS GAS 

  



ОБЩЕСТВО С ОГРАНИЧЕННОЙ ОТВЕТСТВЕННОСТЬЮ 
JURU ENERGY CONSULTING 

 
100077, Tashkent, М.Ulugbek region, Chust Street, house # 10. 

TIN: 303454532, BIC: 00974 Bank: «Kapitalbank» A/N: 20208000600502375001 
 

 
JEC-OUT-21-54  
05.04.2021 

                                                         To JV ASIA TRANS GAZ LLC 
                                                                                                                                                                

Under Presidential Decree of the Republic of Uzbekistan No.5003 dated 23.02.2021 “On measures to 
implement the investment of the Project on construction of a 500MW wind power plant in Gijduvon 
district in Bukhara region”, FE ‘ACWA Power Bash Wind’ LLC (Tashkent)’ has entered into a 25-year 
Power Purchase Agreement with JSC National Electric Networks of Uzbekistan. This agreement was 
entered into on 24th January 2021 for the development, financing, construction and operation of a 
500MW Wind Farm in Gijduvon district of Bukhara region (See Annex 1). 
 
The project also includes the development of an Overhead Transmission Line (OHTL) with a rating of 
500kV single circuit. This OHTL will be shared between ACWA Power’s Bash 500MW Wind Farm and 
the ACWA Power Dzhankeldy 500MW Wind Farm. The alignment of the OHTL is being finalised by 
JSC National Electric Networks of Uzbekistan and will connect to an existing substation in Qurako’l. 

As a part of the ESIA, Juru Energy is consulting with JV ASIA TRANS GAZ LLC to request any data or 
comments that will be relevant to the preparation of the Project ESIA. We would also like to request for 
your assistance in obtaining further information regarding the gas facility and pipeline running through 
the southern part of the proposed project site as detailed in Annex 2 below. 

Thank you very much for your assistance and we look forward to your response. 

Yours Sincerely, 

 

 

 

                                                                                                                                                                

  
 
 
 
 
 
 
 

 
 

 
Director                                                                                   J.Yakubov 

 
 
 
For the further information please contact: 
Gulchekhra Nematullaeva 
 
Phone: +99871 202 04 40 
Mob.:   +99897 445 95 04  
 

 



Annex 1  
To the letter JEC-OUT-21-54 

05.04.2021 

 
The project is located in Gijduvon district of Bukhara region 

Project Coordinates (based on preliminary co-ordinates) 

NORTHING EASTING 
ACWA Power 500MW Project Site 

4488709.16 637987.39 
4489065.00 645911.20 
4492662.15 646074.46 
4493476.69 647325.10 
4495585.81 646194.93 
4498671.77 646323.63 
4498528.88 646690.97 
4499538.02 648248.52 
4500867.54 648351.79 
4503425.70 650137.28 
4507450.24 649969.59 
4507264.73 632532.51 
4506189.41 631394.22 
4503502.14 631176.63 
4503073.76 635108.38 
4499198.71 637482.55 

 
 

  



Annex 2  
To the letter JEC-OUT-21-54 

05.04.2021  
Questionnaire 

 
No. Clarification  Response 

1. When was the gas pipeline constructed on the 
project site?  

2 

Apart from the gas pipeline, please provide us 
with information on whether there are any other 
gas facilities on site (buried or above ground). 
Please include the following: 

- Nature of these facilities 
- Coordinates 

This information will help the project to manage 
any construction risks to the gas pipeline and 
facilities. 

 

Please clarify whether there are any locations 
along the pipeline (within the project site) that 
have access restrictions i.e., for vehicles, 
machinery or project personnel 

 

If yes, please provide the coordinates of these 
areas.  

3.  
 

What buffer zone should be maintained between 
the gas pipeline/facilities during the construction 
of the Wind Farm? 

 

Please provide us with the coordinates for the 
protection zone established for the gas pipeline 
(if applicable) 

 

4. 

Do you have any planned construction or 
maintenance work scheduled along the pipeline 
found within the project site? 

- If yes please provide us with a tentative 
schedule including how often 
maintenance carried out? 

 

 5.  

What is the rate of machinery movement 
between the gas pipeline and storage facilities 
south of the project site? 

- Is the movement regular or only during 
maintenance? 

- Please provide an estimate on the 
number of machinery/vehicles and 
frequency 

 

6. 

Do you have specific established routes/roads to 
access the pipeline found within the project site?  
If yes, please provide us with the specific location 
of these routes?  

7 
Apart from the routing of the pipeline, please 
clarify any other ways that you use the project 
site? 

 

8. 

How many people work at the main gas pipeline 
facility near the project site?  
Are any of these workers from the local 
communities i.e., Agitma village, Kokcha etc  
If yes, would you please clarify how many and 
whether they have permanent or temporary 
positions? 

 

How many households are located in the 
accommodation facilities provided to the 
workers? 

 

9. Please provide any additional 
comments/information (if any)   
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Cn OOO <Asia Trans Gas>
Pecny6nura Ys6errsrax, 1 0001 5,
n Taurxexl yn. Oi6er, 12.
Ten.: (998 71)203-11-77 oaxc: (998 78) 150-76-10.

Contract /

LETTER / N]4cbMO

Kouy:

Aara:
crp.:

JV <Asia Trans Gas> LLC
12 Oybek str., Tashkent,

'100015, Republic of Uzbekistan
Tel.: (998 71)203-11-77 Fax (998 78) 150-76-10.

NE:ATG-OTH ER.E N.LO .21 -62

Juru Energy Consulting

20.04.2021

2 + npnnoxenne

Ns:

To:
Date:

Page:

Juru Energy Consulting
April20,2021
2+ att

Action / K

Subject: Reply for the wind power generate

electricity project

Dear Sirs,

Considering your letter NeJEC-OUT-21-54 dated April

05, 2021, JV "Asia Trans Gas" LLC would like to

inform you that the suggestion and technical

information as follows:

a. According to the preliminary coordination

provided by you, about 24 kilometer trunk gas

pipeline, 3 block valve stattons and 8 kilometer

communication cable are in the scope of planning

region. So, to avoid the mutual influence by the

wide range crossing, it is suggested to plan the

accurate location on the north side of the existing

trunk pipeline belonged to ATG for the wind

power generate electricity project'

b. Considering the damage to the facilities of wind

power generate electricity caused by the accident

of natural gas trunk line bursting and the planning

for the future trunk line route paralleled with the

existing pipeline, according to the code KMK

2.05.06-97 the minimum distance between the

facilities of wind power generate electricity and

the pipeline is 300m. Also, there is a planned

parallel pipeline project along the existing three

pipelines. So, the suggest minimum distance

between the facilities of wind power generate

electricity to the edge of trunk line is not less than

450m

For lnfo /

Teua: Oreer npoeKTy no eulpa6orKe BerpoBoll

sneKrpo9Heprxh

YaaxaeMute focnoAa,

Kacarenuxo Baulero nncbMa NgJEC-OUT-21-54 or 5

anpenn 2021 roAa, Cn OOO <Asia Trans Gas>

coo6ulaer Bau cneAyloqee npeAnoxeHile il

TexHnqecKt4e AaHHble:

a. Cornacno npeAocraBnennoil Baun rn$optuaqrr

no KoopAl4HaTaM, B 3OHe nnaH14poBaHilF HaxoAl4TCF

oKono 24 KM MarucrpanbHoro ra3onpoBoga, 3

KpaHoBbtx y3na u 8ru ra6enR cBF314. Tarnn't

o6pasonlt, Antl npoeKra no Bblpa6orxe eerpoaoi
gneKrpogHeprilh qro6ut tas6exatu B3a]4MHoro

BIAAHVA npl,l nepeceqeHiln Oonuuloro Auana3oHa'

npeAnaraeTcF cnnaHl4poBarb TOt{HOe

MecrononoxeHile Ha ceaepnoil cropoHe

cyqecTBylou{ero Mart4cTpanbHoro ra3onpoBoAa'

npilHaAnexaulero ATG.

6. flpunuuan Bo BHnManne yr4ep6 o6uerrau npoeKra

no eutpaOorxe eerpoaofr gneKrpooHeprilh B

pe3ynbrare. aBapnn c pa3pblBoM MarncrpanbHoro

ra3onpoBoAa, v nna+ApoBaHue 6y,qyulet4 Tpaccbl

MarilcTpaflbHOrO ra3onpoBoAa napannenbHo

cyUecrByloll1eMy ra3onpoBoAy, cornacHo KMK

2.05.06-97 MnHnManbHoe paccronHne Me4y

o6uerraruut npoeKTa no autpa6orre eerpoeofr

gneKrpooHeprhil r,r rpy6onpoBoAoM cocraBnFer

300rrrr. A raKxe raM 3annaHl4poBaH npoeKr

napannenbHoro ra3onpoBoAa BAOnb

cyqecrBytotLlt4x rpex HuroK. flpegnaraen'toe

Mr4HilManbHoe paccronHile Mel14y o6uerrauu

npoeKra no autpa6orKe BerpoBoil enerrposHeprilr

h KpaeM MarncTpanbHoro ra3onpoBoAa AonxHo



c
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lf there are crossings on the road or cables and

etc., please send the official letter to ATG for the

technical requirements in the future.

The information on the pipeline: the design
pressure of pipeline - 9.8MPa; the diameter for
line AB-1067mm & line C-1219mm.

Attach ment: information table

Respectfully yours,

6urru xe MeHee 450u
B 6y4yqeu, npil Hanvqvn nepecevennfi c

AoporaMil vnv xabensuu v r. A., npocuOa

HanpaBnerb oQnqmanuxoe n[cbMo e ATG nnq
nonyqeHhF TexHnqecKux ycnoauil.

,[annure o ra3onpoBoAe: pac'.{erHoe AaBneHile

rpy6onpoeoAa - 9,8 Ml-la; Ananaerp nnrxn AB -
1067 vrru v Hnrtn C -1219 uru.

flpunoxenue: ma6nut4a dauuux

C yaaxenneu,

Mr. Liu Zhiguang / r-n r|rc 9xn
General Director of JV "Asia Trans Gas" LLC / l-enepanunurfi gnpexrop CFI OOO "Asia Trans Gas"

Prepared by Engineering Department / flo4roroBneHo [enaprarueHToM 14HXr4HVpu+ra

2t2



Response to annex 2 to the letter JEC-OUT-21-54 dated 05.04.2021  
 
№ Clarification  Response 
1. 

When was the gas pipeline constructed on the project site? 
Lines A and B, as well as fibre 
optic lines in 2009 and 2010. 
Line C in 2014.  

2. Apart from the gas pipeline, please provide us with information on 
whether there are any other gas facilities on site (buried or above 
ground). Please include the following: 

- Nature of these facilities 
- Coordinates 

This information will help the project to manage any construction risks 
to the gas pipeline and facilities. 

Near the work area there are  
block valve stations №10.1, 
№10.2 on the lines А amd В, 
as well as  block valve station 
№15 on the line C. 

Please clarify whether there are any locations along the pipeline 
(within the project site) that have access restrictions i.e., for vehicles, 
machinery or project personnel 

It is strictly forbidden to cross 
the gas pipeline with any 
equipment on unequipped 
crossings. The crossing must 
be carried out only on 
equipped crossings. The 
location of equipment, 
residential buildings and/or 
other objects must be in 
accordance with KMK 2.05.06-
97. 

If yes, please provide the coordinates of these areas.  - (see above) 
3. What buffer zone should be maintained between the gas 

pipeline/facilities during the construction of the Wind Farm? 
See КМК 2.05.06-97 

Please provide us with the coordinates for the protection zone 
established for the gas pipeline (if applicable) 

 

4. Do you have any planned construction or maintenance work 
scheduled along the pipeline found within the project site? 

- If yes please provide us with a tentative schedule including 
how often maintenance carried out? 

It is planned to build 4 lines 
parallel to the ABC lines, from 
the side of line C. 

5. What is the rate of machinery movement between the gas pipeline 
and storage facilities south of the project site? 

- Is the movement regular or only during maintenance? 
- Please provide an estimate on the number of 

machinery/vehicles and frequency 

Twice a day, the patrolling 
organization of the Uzbekistan-
China main gas pipeline 
(UChMP) conducts a detour of 
the linear part and its facilities. 

6. Do you have specific established routes/roads to access the pipeline 
found within the project site? 

A patrol road runs parallel to 
the UChMP. 

If yes, please provide us with the specific location of these routes?  
7. Apart from the routing of the pipeline, please clarify any other ways 

that you use the project site? 
See quest. 6 

8. How many people work at the main gas pipeline facility near the 
project site? 

Patrolmen – 3 people patrol 
daily. 

Are any of these workers from the local communities i.e., Agitma 
village, Kokcha etc 

None 

If yes, would you please clarify how many and whether they have 
permanent or temporary positions? 

- 

How many households are located in the accommodation facilities 
provided to the workers? 

- 

9. 

Please provide any additional comments/information (if any)  

The three-line main gas 
pipeline "Uzbekistan-China" 
(UChMP) consists of three 
lines: A, B and C of the first 
category, with diameters of Dn 
1067mm (A and B) and Dn 
1219mm (line C), working 
pressure of 9.81 MPa. The 
average depth of the gas 
pipeline (up to the upper wall 
of the pipe) is 1 meter, and the 
fiber-optic line is 1 meter. The 
average distance between 
lines A and B is 16 meters, on 
the left side of the gas line at a 



distance of 25 meters from line 
B runs line C. The fiber optic 
line is located at a distance of 
8 meters to the left of line A 
along the gas line. The 
direction of gas from west to 
east. 

 





Cn OOO (Asia Trans GasD
Pecny6nura Ys6ex!,rsrax, 1 0001 5,
r. TauJKeHr, yn. Oi6eK,12.
Ten.: (998 71r203-1'l-77 Oarc (998 78) 150-76-10.

Contract/
Gonsultancy company
JURU ENERGY CONSULTING

Mr. Yakubov J. - Director

April28,2021
1

Subject: Reply to your lefter NeJEC-OUT -21-103 or
21.04.21

Dear Sir,

Having reviewed your letter NeJEC-OUT-21-103 dd

21.04.2021 JV "Asia Trans Gas" LLC informs on the

following:

1. Minimal distance from axis of the nearest gas pipeline to

your designed structures will be determined by the design

institute at designing, following the requirements of KMK

2.05.06-97 tab 4 and 5. The design pressure of JV gas

pipelines is 9.8MPa, the area near the gas pipelines is a

hazardous production area, in order to preserve wind

turbines and other technological structures on the territory

in force-major situations with gas pipeline, we recommend

you to assign the borders of the territory for the construction

of wind generators at least 1 km from the axis of the

nearest gas pipeline when designing. At the same time

please include the representatives of our company in the

committee on site selection for construction of wind

turbines. We are ready to provide you with a list of

representatives by name upon your request. Please send

to us the copies of ordinances of khokimiyats for

establishing a committee on site selection. Topographic

materials for the final site selection must be submitted to JV

"Asia Trans Gas" LLC for approval.

2. The coordinates of the gas pipelines and structures are

secret, so I ask you to request them through the

confidential channels from "Uzbekneftegaz" JSC.

Please inform your construction's customer and

design institute on this reply to your letter.

Best regards,

/)

LETTER / NNCbMO

JV <Asia Trans Gas> LLC
12 Oybek str., Tashkent,

100015, Republic of Uzbekistan
Tel.: (998 71)203-'11-77 Fax (998 78) 150-76-10.

Ns: ATG -OTH ER-EN'LO -2'l -66
KoncynurarrBHaf, KoMnaHt,tn

JURU ENERGY CONSULTING

f-x f ry6oe X. - [nPexroP
28.04.2021

1

Action/K ucnonnenuto o For

TeMa: Oreer Ha Baue nltcbMo ga NgJEC-OUT -21-103 or
21.04.21

YeaxaeMuri rocnoAt4H fl xy6oe,

Cn OOO "Asia Trans Gas" paccuorpeB BauJe nhcbMo 3a

NeJEC-OUT-21-103 or 21.04.2021r. coo6tqaer cneAypqee:

1. MnnuuansHoe paccronHre or ocn 6nuxaiu.lero K BauJhM

coopla(eHnnM ra3onpoBoAa Ao npoeKTnpyeMblx BaMn

coopyxenri onpeAensercf, npoeKrHblM l4Hcrl4TyroM npll

npoeKTupoBaHIu, pyKoBoAcrByscb rpe6oeaHunur KMK

2.05.06-97 ra6 4 u 5. llpoerrnoe AaBneHre rasonpoeo4oe Cf'l

cocraBflser 9.8Mfla, 3oHa pflAoM rasonpoBoAoB FBnFercF

onacHori npoueeo4creeHHoi reppuropnei' ' e qeflFX

coxpaHeHr4F BeTpoBblx ycTaHoBoK x Apyrux TexHoflor[qecK]'lx

coopyxenufi Ha reppuropl4l,1 nph $apc-uaxopnutx
o6crosrenbcrBax Ha ra3onpoBoAe, Mbl peKoMeHAyeM BaM

rpaHhLlbr TeppnTopl4l4 noA cTpol4TenbcrBo BerpoBblx

reHeparopoB npn npoeKTrpoBaHrtl orHecTll He MeHee xa 1 xn

or ocr4 6nuxatiulero ra3onpoBoAa. O4noepeueHHo npocl4M

Bac eKnrc.{tarb npeAcraBlreneti Haueti KoMnaHr4u B KoMl4ccl4lo

no aut6opy nnoqaAKu noA crponrenbcrBo BerpoBblx

ycraHoBoK. Cnrcox npeAcraBhrenef norMeHHo Mbl roroBbl

nepeAarb BaM no BauJeMy 3anpocy. Konuu pacnopnxeHui

xoKr4Mr4nroB Ha co3AaHre KoMl4cchl4 no eut6opy npouJy

ornpaBurb B Haul aApec. TonorpaSnvecKile Marepuanbl no

oKoHqaTenbHovry aut6opy nnoulaAKn neooxoAurrito n peAcTaBurb

Ha cornacoBaHue e Cfl OOO <Asia Trans Gas>'

2. Kooppunaru rasonpoBoAoB 14 coopyxeHui cexperHute'

nosroMy npouJy Bac sanpocl,trb l,lx no nt,tHtlt4 ceKperxofi qacru

AK Ys6erne$rerae.

C oreerorvt Ha Baue nhcbMo npouly Bac osHaxon rru
3ara3qhKa no crpourenbcrBy 14 npoerrnsti l4Hcrl4Tyr'

C yeaxexueu,

Ns:

To:

Liu Zhiguang / flto 9xuryan
Generalbirecior of JV Asii Tra ri flupexrop cn OOO Asia Trans Gas

Prepared by Engineering Department / flo4roroeneno flenaprauenroM t4Hxl4Hl4pt4Hra



   
 
Thank you for your response No. 05-09/1-836/5-3-2060 regarding the required buffer zone 
between the project and ACWA Power Bash 500MW Wind Farm and existing gas pipeline 
operated by JV Asia Trans Gas LLC.  
 
As part of the ongoing Environmental & Social Impact Assessment (ESIA) studies, we would 
like to request for additional information on the following key issues which will facilitate in the 
siting of project facilities and adherence to the required safety buffer zones.  
 

- Please provide us with coordinates of 24 km trunk gas pipeline, 3 block valve stations 
and 8 km communication cable. 

- A list of buried or above ground facilities and their coordinates including  fibre optic 
cables within the Project boundary. 

- CRRUGLQDWHV�RI�EORFN�YDOYH�VWDWLRQV�ʋ������ʋ���� on lines Ⱥ and ȼ, as well as block 
YDOYH�VWDWLRQ�ʋ���RQ�OLQH�&� 

- It is understood WKDW�³There are plans to build 4 lines parallel to the ABC lines next to 
OLQH�&´��FRXOG�\RX�SOHDVH�SURYLGH�XV�with the  coordinates or information on the general 
area where the expansion will be undertaken? 

Thank you very much for your assistance and we look forward to your response. 

Yours Sincerely, 
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--, ir .-.ffi ASIA T5T/NNS GAS
Cn OOO <Asia Trans Gas>
Pecny6nnra YsSexncrax, 1 0001 5,
r. Tauxexl yn. Ofr6er, 12.
Ten.: (998 71')203-11-77 Qarc: (998 78) 150-76-10.

Contract / Ng:

LETTER / NhCbMO

W <Asia Trans Gas> LLC
12 Oybek str., Tashkent,

100015, Republic of Uzbekistan
Tef.: (998 71)203-11-77 Fax: (998 78) 150-76-10.

Ne: ATG-OTHER-EN-LO-21 -88

Koncanryt HroBafl KoM naH nfl

JURU ENERGY CONSULTING

l--n flxy6oe X. - finperrop
OOO (ACWA Power Bash Wind>

30.06,2021
,l

copy:
Date:

Page:

Gonsulting company
JURU ENERGY CONSULTING

Mr. Yakubov J. - Director
ACWA Power Bash Wind LLC

.June 30,2021
1

Kotvty:

KonuR:

Aara:
crp.:

uired/Ann orBera rFor Action/K ncnonneHulo a For Info/,QnnnUrqent /Cpoqno

Subject Provision of location coordinates of the main

gas pipelines and facilities of JV "Asia Trans Gas" LLC

Dear Sir,

JV Asia Trans Gas LLC (ATG) has received permission to

provide the coordinates of the location of the main gas

pipelines and other ATG facilities and informs you as

follows:

1. First of all, we again ask you to include representatives

of our company in the commission for selecting a site for

the construction of wind turbines. We are ready to provide

the list of representatives by name upon your request.

Please send the copies of Khokimiyats' orders for

establishing a commission for the selection of the site to our

address. Topographic materials for the final site selection

must be submitted for approval to ATG.

2, In order to provide the exact coordinates of the location

of the main gas pipelines and other facilities, we ask you to

invite representatives of ATG to participate in the survey on

the land plot for wind farms construction. After the survey

and determination of the exact crossing area with the main

gas pipeline of ATG and upon signing the Survey Act, ATG

will provide the coordinates for the crossing area or

outside the protected gas pipelines of selected site for the

design of wind turbines according to the Act.

Please familiarize the construction customer with the

answer to your letter

Teua: flpe4ocraBneHue KoopAHHar pacnonoxeHhn

MarrcrpanbHbtx ra3onpoBogoB u Apyrhx o6uerroa Cn

OOO "Asia Trans Gas"

Yeaxaervrutfi rocno4utn ff xy6oe,

Cn OOO "Asia Trans Gas" (ganee-Cl-l) nonyqhno pa3peuJeHl4fl

Ha npeAocraBneHnF Koop,qilHar pacnonoxeHus

MarncrpanbHbtx ragonpoBoAoB v Apyrr4x o6uerroa Cn, n

noAroroBl4no AnF npeAcTaBneHufl BaM cneAyoqee:

1. B nepByto oqepeAb (noaropno) npooarvr Bac aKno'{uru

npeAcraBnreneil naueil KoMnaHnu B KoMl4ccl4]o no aul6opy

nnou{a4Kh no,q crpot4TenbcrBo BerpoBbtx ycraHoBoK. Cnncor

npeAcraBhrenefi nohMeHHo Mbt roroBbl nepe.qarb BaM no

BauJeMy 3anpocy. Konun pacnopnxennil xoKl4Ml4sroB Ha

co3,qaHile KoMl4ccul4 no aut6opy y.lacrKa, npolly ornpaBrrb B

HauJ agpec. TonorpaQ[qecKne Marephanbl no

oKoHqarenbHoMy aur6opy nnoulaAKn neo6xo,qnMo npeAcraBurb

Ha cornacoBaHue e Cn.

2. B qennx npeAcraBneHhn TottHblx KoopAuHar pacnonoxeHufl

MarhcrpanbHbtx rasonpoBoAoB vt Apyrnx o6uerroe npocnu Bac

npurnacrrb npeAcraBnrenett Cn yqacrBoBarb B

o6cnegoaannu Ha geMenbHoM yqacrKe, Ha KoropoM 6yafr
nocrpoeHbr BerpogneKTpocraHLltlt4. flocne o6cneAoaaHus n

onpeAeneHrfl ToLtHoro paftoHa nepexo,qa MarncrpanbHoro

ra3onpoBoAa Cfl, n no,qnncanrR Arra o6cneAoBaHulg a Cn

npeAocraBnT KoopAl4Harbl Ha rlacTKn nepeceqeHils unn 3a

npeAenaMn oxpanoi ra3onpoBoAoB eut6pannotl nnou{aArn

4nF npoeKTurpoBaHnn BerpoBbtx ycraHoBoK no Axry.

C orBeroM Ha BauJe nhcbMo npouy Bac o3HaKoMt4Tb

3aKa3qnKa no crpol4TenbcrBy.

C yeaxenneu,Respectfully, n
Liu Zhiguang / flro LlxraryaH

General Director of JV Asia Trans Gas / l-ene'pansnuri firapexrop Cn OOO Asia Trans Gas

Prepared by Engineering Department / floAroroaneno [enapraMeHroM t4Hxl4Ht4pnHra







 

 

 

 



Unofficial translation 

14.09.2020 No. 03-07-4736 

dŽ�:^��͞hǌƚƌĂŶƐŐĂǌ͟ 

In order to implement 4th part of the Presidential decree No.4422 dated 22.08.2019, On April 14, 2020, 

the Ministry of Energy jointly with the EBRD announced a tender to select investors for the 

construction of a 100 MW wind power plant in the Beruniy and Karauzak districts of the Republic of 

Karakalpakstan on the basis of a public-private partnership. In addition, currently, together with 

foreign investors, work is underway on the construction of wind power plants with a total capacity of 

1,500 MW in the Navoi and Bukhara regions. 

Within the framework of investment projects, the Ministry of Energy, foreign companies and technical 

specialists of the EBRD have determined the optimal land areas for Wind power plants. (See attached 

annex). 

Taking into account that long-term contracts with investors are expected to be signed, we ask you to 

provide information (plan-scheme) as shortly as possible on selected land plots where there are high-

pressure gas pipelines, as well as new pipelines are planned. 

 

Deputy Minister                         signature                                          Sh. Khodjayev 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Annex 3 

Project layout located in Konimekh district if Navoi region and Peshku district of  

 

 

 

 

 

 

 

 

 

 



Anne 4  

Project layout located in Gijduvon ditrict of Bukhara region, near Ayakagitma lake 

 



 

 

 

 

 

 



Unofficial translation 

No. 05-09/1-836/5-3-2060 
21.092021 

To the Ministry of Energy of the 
 Republic of Uzbekistan 

 
After studying the letter of the Ministry of Energy dated September 14, 2020, No. 03-07-4736, JSC 
"Uztransgaz" informs the following:  
Within the framework of investment projects, the land plots allocated for WF construction on the 
basis of the coordinates provided by technical specialists of the Ministry of Energy, foreign companies 
and EBRD have been studied. 
According to the coordinates presented as a result of the study, it was determined that the high-
pressure gas pipeline "Gazli-Chimkent" sections 107-118 km with a diameter of 1220 mm passed 
through the 6, 7, 8 and 9 coordinates near Agitma Lake, Gijduvan district of the Bukhara region. 
�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�͞�ŽŶƐƚƌƵĐƚŝŽŶ�ŶŽƌŵƐ�ĂŶĚ�ƌĞŐƵůĂƚŝŽŶƐ͟�;<D<�Ϯ͘Ϭϱ͘Ϭϲ-97) buffer zone for gas pipelines 
with a diameter of 1220 mm established as 350 metres from each side.  
 
 
 
deputy Manager                                             signature                                                A.Alimov  
 



  

 

 

Bash 500MW Wind Farm  
ESIA -Appendices: Part A 

Appendices 

   

APPENDIX P - CONSULTATION LETTER TO & FROM 
RAILWAY AUTHORITY OF UZBEKISTAN AND 
MINISTRY OF ENERGY 

  











ОБЩЕСТВО С ОГРАНИЧЕННОЙ ОТВЕТСТВЕННОСТЬЮ 
JURU ENERGY CONSULTING 

 
100077, Tashkent, М.Ulugbek region, Chust Street, house # 10. 

TIN: 303454532, BIC: 00974 Bank: «Kapitalbank» A/N: 20208000600502375001 
 

 
JEC-OUT-21-40 
29.03.2021 

                                                         To JSC O’zbekiston temir yo’llari 
                                                                                                                                                                

Under Presidential Decree of the Republic of Uzbekistan No.5003 dated 23.02.2021 “On measures to 
implement the investment of the Project on construction of a 500MW wind power plant in Gijduvon 
district in Bukhara region”, FE ‘ACWA Power Bash Wind’ LLC (Tashkent)’ has entered into a 25-year 
Power Purchase Agreement with JSC National Electric Networks of Uzbekistan. This agreement was 
entered into on 24th January 2021 for the development, financing, construction and operation of a 
500MW Wind Farm in Gijduvon district of Bukhara region (See Annex 1). 
 
The project also includes the development of an Overhead Transmission Line (OHTL) with a rating of 
500kV single circuit. This OHTL will be shared between ACWA Power’s Bash 500MW Wind Farm and 
the ACWA Power Dzhankeldy 500MW Wind Farm. The alignment of the OHTL is being finalised by 
JSC National Electric Networks of Uzbekistan and will connect to an existing substation in Qurako’l. 

As a part of the ESIA, Juru Energy is consulting with JSC O’zbekiston temir yo’llari to request for any 
data or comments that will be relevant to the preparation of the Project ESIA. In addition, we would like 
to request for your assistance in obtaining further information regarding the railway line that splits the 
proposed project site in a south-east to north-west direction as detailed in Annex 2 below. 

Thank you very much for your assistance and we look forward to your response. 

Yours Sincerely, 

 

 

 

                                                                                                                                                                
  

 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

 
 
 

 
Director 
 
 
For the further information please contact: 
Gulchekhra Nematullaeva 
 
Phone: +99871 202 04 40 
Mob.:   +99897 445 95 04  
 

 



Annex 1  
To the letter JEC-OUT-21-40 

29.03.2021 

 
 

The project is located in Gijduvon district of Bukhara region 

Project Coordinates (based on preliminary co-ordinates) 

NORTHING EASTING 
ACWA Power 500MW Project Site 

4488709.16 637987.39 
4489065.00 645911.20 
4492662.15 646074.46 
4493476.69 647325.10 
4495585.81 646194.93 
4498671.77 646323.63 
4498528.88 646690.97 
4499538.02 648248.52 
4500867.54 648351.79 
4503425.70 650137.28 
4507450.24 649969.59 
4507264.73 632532.51 
4506189.41 631394.22 
4503502.14 631176.63 
4503073.76 635108.38 
4499198.71 637482.55 

 



Annex 2  
To the letter  

Questionnaire 
 

No. Clarification  Response 

1. 

Which branch of O’zbekiston temir yo’llari owns 
and operate the railway line crossing the project 
site? 

 

If different from your office, please provide us 
with their contact details for further 
consultations? 

 

2. 

Apart from the railway line, are there any other 
facilities located on the project site?  

If yes, please provide information on the nature 
of these facilities and their coordinates.  

3. 
Is there a train station located on the project site?   
If yes, do trains stop here and if so, how often?  

4. 

If there is a train station at the project site, please 
clarify whether you have any workers located at 
the station.  

 

How many workers are located at the railway 
station?  

Are any of these workers from local 
communities? If so, how many?  

5. What cities/districts/regions does this railway line 
connect?  

6. What is the operation schedule of this railway 
station?  

7. How often do dispatchers change and are they 
always on duty?  

8. 

What kind of trains pass there (civil, freight)?   

 If civil trains, please specify its schedule  

 If freight, please specify its schedule  
Could you clarify if the direction of trains is 
specific?  

What kind of cargo do freight trains carry and 
does it include any wide loads?  

 Do they transport chemical/explosive / 
flammable materials?  

9. Could you provide the dispatchers' contact 
details?  

10 

Does the railway line have a buffer zone or 
protected zone? 

- If so, please provide the coordinates of 
the buffer zone 

- Please provide the width of this 
protection/buffer zone on each side of 
the railway line in meters or km 

 

11 
Please provide us with details on the 
maintenance corridor for the railway line i.e., 
what is the width on each site etc. 

 

12 

Does O’zbekiston temir yo’llari use the site for 
any other purposes apart from those related to 
the operation and maintenance of the railway 
line? 

 

If yes, please provide us with additional 
information on what these uses are.  

13 Please provide any additional 
comments/information (if any)  

 



 

 

 
 



 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unofficial translation 

No. 1080 

03.05.2018                               

To the director of “Juru Energy Consulting” LLC J.Yakubov 

Response to the letter JEC-OUT-21-55 dated 05.04.2021 

  

In a framework of the Project for the construction of a 500 MW wind farm in the Gijuvon district 
of the Bukhara region, your application to the JSC "O'zbekiston temir yo'llari" was studied. 

In order to carry out the planned project, we provide information in accordance with the 
application on issues related to the railway. 

 

 

General Manager- 

Chief Engineer                                      signature                                          A.N. 

Abdurakhmanov 

 

 

 
For further information please contact:  
Khursaniv Z.R 
Tel: 71 237 9675 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Annex to the letter of JSC "O'zbekiston temir yo'llari"  
No. 1080 dated 3.05.2021 

 
No. Clarification  Response 

1. 

Which branch of O’zbekiston temir yo’llari 
owns and operate the railway line crossing the 
project site? 

"Bukhara regional railway unit" Unitary 
Enterprise 

If different from your office, please provide us 
with their contact details for further 
consultations? 

+99871 237 91 21 

8. 

What kind of trains pass there (civil, freight)?  Civil and freight trains pass 
 If civil trains, please specify its schedule Twice a week (on Monday and Friday) 
 If freight, please specify its schedule There’s no specific schedule  
Could you clarify if the direction of trains is 
specific? The direction of trains are not specific 

What kind of cargo do freight trains carry and 
does it include any wide loads? 

Various type of cargo carried by freight trains 
and this includes wide loads as well 

 Do they transport chemical/explosive / 
flammable materials? Yes, they do 

 



 

 

 
 



 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unofficial translation 

No. 1080 

03.05.2018                               

To the director of “Juru Energy Consulting” LLC J.Yakubov 

Response to the letter JEC-OUT-21-55 dated 05.04.2021 

  

In a framework of the Project for the construction of a 500 MW wind farm in the Gijuvon district 
of the Bukhara region, your application to the JSC "O'zbekiston temir yo'llari" was studied. 

In order to carry out the planned project, we provide information in accordance with the 
application on issues related to the railway. 

 

 

General Manager- 

Chief Engineer                                      signature                                          A.N. 

Abdurakhmanov 

 

 

 
For further information please contact:  
Khursaniv Z.R 
Tel: 71 237 9675 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Annex to the letter of JSC "O'zbekiston temir yo'llari"  
No. 1080 dated 3.05.2021 

 
No. Clarification  Response 

1. 

Which branch of O’zbekiston temir yo’llari 
owns and operate the railway line crossing the 
project site? 

"Bukhara regional railway unit" Unitary 
Enterprise 

If different from your office, please provide us 
with their contact details for further 
consultations? 

+99871 237 91 21 

8. 

What kind of trains pass there (civil, freight)?  Civil and freight trains pass 
 If civil trains, please specify its schedule Twice a week (on Monday and Friday) 
 If freight, please specify its schedule There’s no specific schedule  
Could you clarify if the direction of trains is 
specific? The direction of trains are not specific 

What kind of cargo do freight trains carry and 
does it include any wide loads? 

Various type of cargo carried by freight trains 
and this includes wide loads as well 

 Do they transport chemical/explosive / 
flammable materials? Yes, they do 

 



<<O'ZBEKISTON TEMIR YO'LLARI)
AKSIYADORLIK JAMIYATI

100060, Toshkent sh., T.Shevchenko ko'chasi, 7-uy, tel.: 238-80-28, fax'.233-G9-24
i nfo@uzrailwav. uz, uzrailwav@exat. uz

20t l-ytl << // >> la
Ns //2 a

Ys6exucron Pecny6n n xac r
SnepreruKa Ba3h pnnru

Ctl:uuut-, I'zx4ynorrI'yMauuAa uaMoJl lireK'l'p cratL\t4tLcr4Ht ()puru
rfrprlcra4arw 2021 irul 20 waftgana 03-07-3011-cosJrH xarr.rHrra: "Vg6eKr4croH reMr4p

MabnyM Kr{JraMr43.

Xaruurras4a xlpcara6 xofi "Hasoufi-V.r(yayx" reuup irln
reMlap ftYr 6exauapu op€urrlrura rYrpufrlua,rzrur{Hr4Hr "KoHuMex- 1 39-Pa3e3A"

KeJraAr4.

Yru6y xoffszsrreMhp ityrt rnryx'oQa:a MlaHra(aca xyAy.qa KeHrJurrr4

I(MI(-nnnr 2.10.10-97 "Teuap ilirttmp y.{yH ep axparvru vertlplapa"ra acocaH,

acocui,r reMup ffll yxu A3nuaH qar Ba ynr'-r'ovor{Aarr t2 (}H urcrcu) Merp uaco0auu ea

reMup iry,r 6ercarilapwp.a 50 (r;r,rnr<) vrelp uacorfarrr,r rarrrKt4Jr )TaL:a.
'fenarap irYtr vyxo$a:a Mr.rrrraKacH rroe3Anap xapar{arH xan$ca::rvtvlu

TabMr,rHJraru XaMAa reMr4p ffyl xyrapM€rJrapr4Hr4 caKJraHlaLrrv, TeMr4p frfn rpaHcrroprpr

1uuotapu Ba I4Hlxoornapu MycraxKaM,rrr4rr4Ha, [oe3Anap XapaKarpr xapadulruz
y3 nyxc r,r3 rabM rrH Jr arx M a6c aA uga yl pnarkrnap.n

AualAarl4 lxaxapoo3Jlt4 K Ba (yptanl4ru vesdprapv Ba KouAanapr4r'a acocaH, TeMHp
vv i -I4yn MyxoQa3a MI4HTaKaCh \y[y[ktAa, ropHArrK Ba xr4cMoHr,rr,r ruaxc,rap, MacbyrTvflTr4
r{eKi'IaHraH xaMHsTrIap, xycycr.rfi Ba 6ourKa KopxoFranap roMorrr4Aarr Xap XarrAafi

KypHnHrxnap MaH sTldnanv.

Teunp irYn ocrn Ba ycrKn KZcMr4AaH KoMMyHrzKaur.rrnapHr4 irrxazutruruu,
6oru4apvra pa46apunu roMoHI4AaH 6epurraH rexHrK uaprnap 6!fiwua ry3nnraH
lofi uxalap Ba MaXa uuh KopxoHanapH r4r{r' KeJr u rxy B h acocu La y' r xazu rragu.

yTr4nfaH



L[ynuHr4er, ornp rcKJIH aBTorpaHcnopr BocnTzurapr4HzHr reMr.{p itYtt
Kecl{tuM€IrapvtaH }ruru xapaduuga |OCT 9238-83 reMzp itYtr (ypunManapvra
s(I,IHnauum raiapurilapv HopMarraB Xyxxarr4ra pr4ofl KrlnraH xonAa 6alasAln ru 4,50
MerpAaH o[rMacJrr4rr.r KepaK.

Xartaaa orl,Ip roKJII4 aBTorpaHcnopr BocrzraraptrHt4Hr reMr4p it!,tt
KeclalrlManapvtrar lruru xapa€un KeJruru[ru y.ryH, "V:6exucroH TeMr4p fi]nnapu" Ant
pa46apmxruHl4Hr pyxcarHoMacl,IHn oJrr{[r y.ryH 6eru utrr KyHr4 onAr,rH Mypoxaar
STI4JII,IIIIH NO3I4M.

MypoxaarAa Mapmpyr ftlnaJII4rrIH aa ralapnrnap 6liruta yrr,ryrraufi rapaMerpnap
xlpcarrarulrru Jro3r,rM. -

lllyura raxu4na6 yluurnuu:
ycKyHilnapr4 reMr4p fill4aH uryn4afr

Jro3HMKIl, [raMOJr 3JteKTp CTaHqr4{Cr4Ht4Hr.

vracoSa4a xofilaurraH 6lturuu Jro3r4MKr4,

San4ynor[a Ba3vflr (Kynaru, nafipouaraprrr4nuK ea 4.x.) 6]nrau ra(AhpAa ynapHr4Hr

tapxu1uit KI4cI{MnapI4 reMup fi}r uryroQ*a MaHra(acura ryrxM acJTLltvt Jro3r.rM.

llly 6ranau 6up KaropAa, Vs6exncron Pecuy6tuxacu Ba:lnplap MaxrcanaacHHHHr

2008 itutr 28 I4IoHAarI4 05/83-38 coHJrr.r laeruura 6auoaH, vry>qoQa:a Mr4Hra(acu

\yilyN4Ia
Ba yHra qerapaAo[r xyAyAnap1a Xap KauAafi Kvpulnur o6rercr,rapuHrl nofiu4anaru
xapadua "Vs6eKlacroH TeMvp fifnnapu" AX lurrar KeJrr4rrrr4rrra Jro3r,rM.

Eour MeHexep-
6our MyxaHgrc lpran6ocapr H.A. A6.qypaxMoHoB

Bax. TypcyHon P.T.

Ter. (71) 237-93-06



Joint Stock Company “Uzbekistan Railways” 

No 1420 

11.06.2021 

 

      To Ministry of Energy of the  
       Republic of Uzbekistan 

 

 

In response to your letter 03-07-3011 dated on 20.05.2021 regarding construction of wind power 
plant in Gijduvan district we hereby to inform you on followings.  

“Konimekh-139” railway station that belong to “Navoi-Uchkuduk” railway direction crosses territory 
allocated for the for construction of wind power plant.  

Based on KMK 2.10.10-97 “Norms and regulations for allocation of land for railways”, 12 (twelve) 
meters of buffer zone should be kept along the railways itself, and 50 (fifty) meters of buffer zone 
should be kept for railway station.  

Buffer zone is established to ensure the safety of trains, stations, as well as continuous schedule 
of trains movements.  

Based on existing legislation for urban planning and constructional regulations, physical and legal 
entities, limited liability companies are not allowed to construct any facilities in the buffer zone of 
railways.  

Any means of communication that might be established under or above railways should be agreed 
with management considering the all technical requirements.  

All transportation issues should follow requirements indicated in GOST 9298-83 (State standards) 
and the height of transported cargo should not exceed 4.50 meters.    

In addition, while transporting heavy equipment that might cross railways it is necessary to get 
written permission from management of “Uzbekistan railways”. Application for getting permission 
should contain detailed information on transportation route and type of equipment that is being 
transported 5 days in advance.   

It is important to highlight that facilities of wind power plant should be placed on a safe distance 
from railways in order to avoid any damages in case emergency (falling of wind turbines etc).  

Furthermore, in accordance with Resolution of Cabinet of Ministries 05/83-38 dated on 
28.06.2008 any type of constructions near (or at the buffer zone) should be agreed at the 
planning stage with Uzbekistan Railways 

 

Senior manager/deputy head engineer     N.A.Abdurakhmonov 
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APPENDIX Q ² PROOF OF CONSULTATION WITH 
CIVIL AVIATION AGENCY, BUKHARA REGIONAL 
MUNICIPALITY AND MINISTRY OF ICT 
  



 

 

 

 

 

 

 

 



Unofficial translation 

CAA of Uzbekistan 
No. 01-39/11-1270 dated 19.07.2021 
To the director of FE “ACWA POWER BASH WIND” LLC and FE “ACWA POWER DZHANKELDY WIND” 
LLC Sh. Onarkulov 
 
The agency "Uzaviation" has reviewed the materials submitted by you for the issuance of a permit for 
the placement of objects in the areas of civil and experimental aviation airfields that may threaten the 
safety of aircraft flights. 
Based on the results of the review of the information provided on the preliminary location of the 
installation of wind power plants, we inform you of the following:  
- the preliminary location of the installation of objects is located within the surface of the obstacle 
accounting circle and does not exceed the limiting surfaces; 
- objects can be reviewed in accordance with the established procedure upon acceptance of an 
application in accordance with Annex No.3, Resolution of the Cabinet of Ministers No. 226 dated 
11.08.2014.  
We also inform you that these objects with a height of more than 50 meters, according to the 
resolution, the issuance of a permit is additionally coordinated with the Ministry of Defense of the 
Republic of Uzbekistan.  
Based on the above, the specified objects in your letter are subject to approval by the Agency 
"Uzaviation" and will be considered in accordance with the established procedure after receiving all 
the necessary documents. 
 

Acting director                       signature                          Uljayev T.E. 

 

 



 

 

 

 

 

 

 

 

 

 



Unofficial translation 

Ministry for Information & Communications Technology Development 
No. 17-8/5679 dated 11.08.2021 
To FE “ACWA POWER DZHANKELDY WIND” LLC and FE “ACWA POWER BASH WIND” LLC 
Response to the letters No. 40 and 41 dated 28.07.2021 
 
We would like to inform you that on the Project sites allocated for the construction of Wind Farms 
by FE “ACWA POWER BASH WIND” LLC and FE “ACWA POWER DZHANKELDY WIND” LLC in Gijduvon 
and Peshku districts there are not any telecommunications networks and communication facilities. 
 

Deputy minister                                                             J.Makhsudov 
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APPENDIX R - CONSULTATION LETTERS MINUTES OF 
MEETINGS AND POWER POINT PRESENTATION WITH 
INSTITUTE OF ARCHAEOLOGY 
  



ОБЩЕСТВО С ОГРАНИЧЕННОЙ ОТВЕТСТВЕННОСТЬЮ 
JURU ENERGY CONSULTING 

 
100077, Tashkent, М.Ulugbek region, Chust Street, house # 10. 

TIN: 303454532, BIC: 00974 Bank: «Kapitalbank» A/N: 20208000600502375001 
 

 
JEC-OUT-21-39 
29.03.2021 

   Institute of Archaeology under the Academy  
of Sciences of the Republic of Uzbekistan 

 
Under Presidential Decree of the Republic of Uzbekistan No.5003 dated 23.02.2021 “On measures 
to implement the investment of the Project on construction of a 500MW wind power plant in Gijduvon 
district in Bukhara region”, FE ‘ACWA Power Bash Wind’ LLC (Tashkent) has entered into a 25-year 
Power Purchase Agreement with JSC National Electric Networks of Uzbekistan. This agreement was 
entered into on 24th January 2021 for the development, financing, construction and operation of a 
500MW Wind Farm in Gijduvon district of Bukhara region (See Annex 1). 
 
The project also includes the development of an Overhead Transmission Line (OHTL) with a rating 
of 500kV single circuit. This OHTL will be shared between ACWA Power’s Bash 500MW Wind Farm 
and the ACWA Power Dzhankeldy 500MW Wind Farm. The alignment of the OHTL is being finalised 
by JSC National Electric Networks of Uzbekistan and will connect to an existing substation in 
Qurako’l. 
 

As a part of the ESIA, Juru Energy is consulting with the Institute of Archaeology to request for any 
data or comments that will be relevant to the preparation of the Project ESIA. This includes locations 
of archaeological and cultural sites/objects near the project site (and within 5km radius of the site). 

We would also like to request your clarifications on the following: 

1. Are there any ongoing archaeological/cultural surveys being conducted on or near the project site?  

2. If yes, would you please share the survey locations, timelines and any relevant information about 
the archaeological/cultural surveys? 

Thank you very much for your assistance and we look forward to your response. 

Yours Sincerely, 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Director 
 
 
 
For the further information please contact: 
Gulchekhra Nematullaeva 
 
Phone: +99871 202 04 40 
Mob.:   +99897 445 95 04  
 

 



Annex 1  
To the letter JEC-OUT-21-39 

  29.03.2021 
 

 
 

Project is located in G’ijduvon district of Bukhara region 

Project Coordinates (based on preliminary co-ordinates) 
NORTHING EASTING 
ACWA Power 500MW Project Site 

4488709.16 637987.39 
4489065.00 645911.20 
4492662.15 646074.46 
4493476.69 647325.10 
4495585.81 646194.93 
4498671.77 646323.63 
4498528.88 646690.97 
4499538.02 648248.52 
4500867.54 648351.79 
4503425.70 650137.28 
4507450.24 649969.59 
4507264.73 632532.51 
4506189.41 631394.22 
4503502.14 631176.63 
4503073.76 635108.38 
4499198.71 637482.55 

 



 

 

  

 

 

 

 



Unofficial translation 

National center of Archaeology  
Academy of Sciences Republic of Uzbekistan 
 

No.97           06/04/2021                                            To the director of JURU ENERGY CONSULTING LLC 
J.Yakubov 

 

The centre of national archaeology of the Republic of Uzbekistan informs you in response to your 
letter dated March 29, 2021 №21-35. 

The indicated area is being studied and the research is being conducting on the basis of the project" 
Archeology of the Stone Age in the North-West, Central and southern regions of Uzbekistan" by 
Uzbek-French joint expedition of the National Archaeological Centre of the Academy of Sciences of 
the Republic of Uzbekistan and the National Centre for Scientific Research of France (CNRS, UMR 
7041. Central Asia department). The study identified the Neolithic site of Ayakagitma, as well as 
samples of material culture from the Stone and later periods. 

Taking into account the presence of ancient Stone Age settlements, stone-working workshops and 
cemeteries of ancient nomads and herders, it is advisable to conduct preliminary archaeological 
search and control work on the planned project site. 

 

 

Director                    signature                             F.A.Maksudov 

 

 

 

  

 

 

 

 

 

 

 

 

 

 



The point of the Neolithic site was provided later via telegram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



These pictures was in a scientific book that was provided by the Institute of Archaeology 

 



 



MINUTES OF MEETING  

Zoom Meeting with representatives of Institute of Archaeology under the Academy of 
Science of the Republic of  Uzbekistan  

In the framework of stakeholder engagement and conducting consultations for Bash 500 MW WF 
and Dzahnkeldy 500 MW WF, Juru Energy issued a request to Institute of Archaeology dated on 
12.04.2021 (ref.num – JEC-OUT-21-93) to determine the followings:  

- Exact coordinates of archaeological findings on Project sites (both for Dzhankeldy and 
Bash wind farms); 

- Background information about conducted research at the Project sites (both for Bash and 
Dzhankeldy); 

- Preliminary timeline and budget for conducting survey on the Project sites.  
 

The meeting agenda included discussion of the above mentioned issues during a Zoom meeting 
held on April 19, 2021 at 15.30pm (Tashkent time).  

A summary of the meeting is provided below.  

 

Stakeholder group: Interest based  
Institute of Archaeology  Mr Muminkhon Saidov – Deputy Director of 

Samarkand brach of Institute of Archaeology 
Bakhtiyor Sayfullayev – Senior Researcher 

5 Capitals Environmental and Management 
Consultancy 

Ms.Eva Kimonye – Senior Environmental 
Consultant 

Juru Energy  Ms Umida Rozumbetova – Acting Head of 
E&S practice group  

Meeting language: Uzbek 
Date:  19.04.2021 
Start time: 15:30  
End time: 16:30 
Method of engagement: Formal letter to the Institute of Archaeology 

under Academy of Science on 12.04.2021 
(JEC-OUT-21-93) 

Venue: Zoom call 
Used materials and visual aids Power point presentation from Institute of 

Archaeology  
 

Agenda for meeting 
 

1. Background information regarding previous conducted research at the Project sites in 
Bash and Dzhankeldy; 

2. Coordinates/location of places where research has been conducted 
3. Discussion of possibilities to arrange an archaeological survey at Bash and Dzhankeldy 

Project sites.  
4. Q&A  

The meeting was opened by Umida (Juru Energy) who introduced everyone in attendance. Umida 
continued the meeting by stating the agenda of the meeting and inviting the Institute of 
Archaeology to provide an overview of the research conducted within the project areas. 

Bakhtoyor Sayfullayev stated that he had prepared a power point presentation which was shared 
on the screen over Zoom.  

Starting the presentation Mr. Sayfullayev highlighted that Kyzilkum desert is of significant 
importance for archaeological research. He stated that the Institute of Archaeology has conducted 
joint research with foreign experts since 1996. The research efforts have led to the discovery of 
around 1600 of archaeological monuments belonging to Neolithic period .  



The last research was conducted in 2015 along the northern shore of Ayakagitma lake as well as 
near the cliffs along the lake. This expedition was conducted as a collaboration between Uzbek 
& French researchers. 

 

 

Figure 1: Locations of researched places at Bash Project site (red spots) 

 

 

Figure 2: Findings 

 

The Project site of Dzhankeldy WF has been less researched compared to the Bash. The last 
conducted expedition at Dzhankeldy was in 1980 by the archaeologist A. Vinogradov. Since the 
surveys were not continued and existing data was not updated, Mr. Sayfullayev stated  that it was 



difficult to determine the coordinates of surveyed places or location of any potential archaeological 
finds.  

 

Figure 3: preliminary location of the last conducted research (red point on the eastern plot) 

The main findings of these research is attached as ppt file both in Uzbek and in English languages.   

Based on the request for clarification form 5 Capitals on who would be responsible for covering 
the costs of the required preliminary archaeological surveys, the Institute representatives 
prepared preliminary budget timeline and budget. According to the Institute, overall it will take 2 
months to conduct research and prepare report, i.e., 1 month for field works and 1 work for lab 
works and report preparation. This will be a total of 4 months for both Bash and Dzhankeldy. It is 
not clear at this point which entity would be responsible for funding for the preliminary 
archaeological surveys. 
 
Regarding the budget, the Institute estimated that it would be 75 mln UZS for each Project site. 
Costs breakdown are as provided below: 

- Travel expenses-20 mln UZS; 
- Necessary equipment -25 mln UZS; 
- Transportation costs *- 42 mln UZS ( 2 means of transport for 1 month, approx. 70+70 

USD per day); 
- Discount for the institute-20 mln UZS. 

* The customer can alternately solve the transportation issue and discount this cost.  

Q&A session followed after main discussion.  

Question Response 
Umida rozumbetova:  
Can please share the information regarding 
foreign researchers that participated in 
previous conducted surveys?  

Bakhtiyor Sayfullayev:  
Yes, we will need some time to compile this 
information. 

Umida Rozumbetova:  
We would appreciate if you can give us 
locations (coordinates) of places at project 
sites and surrounding area.  

Bakhtiyor Sayfullayev:  
Yes, we will search in our archives. However, 
we would like to stress  that the existing 
information for Dzhankeldy site might not be 
accurate, as the last expedition was 
conducted in 1980.  

Umida Rozumbetova:  Bakhtiyor Sayfullayev:  



Are there specific timeline (seasons) when 
archaeological surveys should be conducted?  

The common recognized period is starting 
from March and ending in October.  

 

  



Power Point Presentation from Institute of Archaeology 

 

  



Virtual Attendance List  

 



INSTITUTE OF ARCHAEOLOGY 
OF UZBEKISTAN ACADEMY OF SCIENCES

OUTLINED PLAN FOR ARCHAEOLOGICAL RESEARCH IN 
THE AGYTMA DEPRESSION AND THE DZHANKELDY OASIS

Compiled by: Kh. B. Khoshimov, B.Kh. Sayfullayev



Kyzylkum desert (300 sq.km) is one of the regions
of Central Asia rich in colorful archaeological
monuments. The most common of the monuments are
the finds of the Neolithic period (in total, about 1,600
finds of this period were found). They are united in a
single Kaltaminor culture and the study of this culture
was conducted in the 40s of the last century by the
KhAE (Khorezm Archaeological Expedition) led by S.P.
Tolstov. Since the 60-ies and until the 80-ies of the last
century, the territory studies were conducted by A.V.
Vinogradov.



Кельтеминарская культура

Жейтунская культура Сазаганская культура

Устюртская культура Централно Ферганская культура

Гиссарская культура 

CULTURES OF THE NEOLITHIC PERIOD OF CENTRAL ASIA

Kaltaminor culture

Dzhaytun culture Sagazan culture

Ustyurt culture Central Fergana culture

Khisor culture



As a result of studies conducted in the
Kyzylkum territory, the teeth of sharks that
lived in the water 30 million years ago also
indicate that this territory was once under
water.

At the beginning of the Pleistocene and
Holocene, the territory of Kyzylkum was a
place similar to a Valley. The Neolithic period
of Kyzylkum is called "The Country of a
Thousand Lakes". There were hundreds of
lakes, the Amu Darya and Syr Darya, the
ancient Zarafshan rivers flowing into the lower
reaches of the Amu Darya. With the warming
of the climate, these rivers began to dry up,
blocking their ridges with sand dunes and
turning into lakes. At that time, Poplars were
growing in Central Kyzylkum and the wind
was blowing from the opposite direction,
relative to the current one. There were plenty of
fish in the fertile rivers and lakes. Primitive
communities settled around these water
sources.



Currently, 3 different types of Stone Age monuments have been identified in the Kyzylkum
region:
1. Cultural layers of untouched spaces (basic sites);
2. Destroyed cultural layers that have damaged as a result of natural impacts or (scattered sites);
3. Workshops for processing stones or semi-precious stones.
Usually the settlements were built between two mountain ranges, which now turned into dunes,
and this protected the them from the wind. Monuments of the Kaltaminor culture were found in
the remains of the oldest dwelling in Central Asia. These are the monuments of Jonbos-4, Kavat-
7 and Dorbozakir-2.

JONBOS-4 RECONSTRUCTION OF THE SETTLEMENT REMAINS)



The area marked in Agytma :
length17 – width 18 км. 



1- Agytma. Sites identified by the Uzbek-French expedition





HISTORY OF EXCAVATIONS AT AGYTMA 1995-2012



FAUNAL REMAINS FOUND IN AGYTMA



THE FIRST STAGE OF THE 
KALTAMINAR CULTURE

FINDS AT AGYTMA

Credits: F. Brunet



CERAMIC PRODUCTS OF AGYTMA



1 Mukhiddin Khujanazarov Uzbekistan

2 Sayfullaev Bakhtiyor Uzbekistan

3 Hoshimov Hikmatulla Uzbekistan

4 Xalmatov Normuxammad Uzbekistan

5 Christina Tondrich Uzbekistan

6 Rakhimov Komiljon Uzbekistan

7 Shumchak Karl Poland

8 Malagajotta Kot Poland

9 Anna Dluzewski Poland

10 Elisabetta Michelska Poland

11 Frédérique BRUNET France

12 Gourgen Davtyan France

13 Jon Denis Berger France

14 Solen Davies France

List of specialists who conducted research at the Agytma in 1996-2005-
2015 (Uzbekistan-Poland-France expeditions)



Primary sum of the study

Payment-75 mln UZS (25 % together 
with a olump-sum social payment)
Travel expenses-20 mln UZS.
Necessary equipment -25 mln UZS.
Transportation costs *- 42 mln UZS ( 2 
means of transport for 1 month, approx. 
70+70 USD per day)
Discount for the institute-20 mln UZS.

* The customer can alternately solve the 
transportation issue and discount this 
cost.

Working plan regarding Agytma site: 

Working time is 2 months, from this :
1 month for field works
1 month for data processing, preparation of a scientific 
report



The area marked at Dzhankeldy:
length 30 км – width 27 км.
In the 80-ies of the last century from the

territory of the Dzhankeldy Oasis - Tasqazgan
monument was identified by A.V. Vinogradov.



Area-2- Dzhankeldy



Primary sum of the study

Payment-75 mln UZS (25 % together with 
a olump-sum social payment)
Travel expenses-20 mln UZS.
Necessary equipment -25 mln UZS.
Transportation costs *- 42 mln UZS ( 2 
means of transport for 1 month, approx. 
70+70 USD per day)
Discount for the institute-20 mln UZS.

*The customer can alternately solve the 
transportation issue and discount this cost. 

Working plan regarding Dzhankeldy site

Working time is 2 months, from this :
1 month for field works
1 month for data processing, preparation of a scientific 
report



№ Position
1 Hoshimov Hikmatulla Project manager
2 Sayfullaev Bakhtiyor Scientific consultant
3 Kholmatov Azbiddin Senior research fellow
4 Alisher Razhabov Junior research fellow
5 Elmuratov Bahodir Junior research fellow
6 Imomov Aziz Intern
7 Berdikulov Mirolim Intern
8
9
1
0

Employees who plan to participate in the project



MINUTES OF MEETING  

Second Zoom Meeting with representatives of Institute of Archaeology under the Academy 
of Science of the Republic of  Uzbekistan  

ACWA Power requested to arrange the second-round meeting with Institute of Archaeology to 
clarify key issues regarding archaeological findings and proposed research timeline at Bash 500 
MW WF and Dzahnkeldy 500 MW WF project sites.  
 

The meeting agenda included Q&A discussion. Thus, on April  27, 2021 at 18.30pm (Tashkent 
time) a Zoom call was arranged.  

A summary of the meeting is provided below.  

 
Stakeholder group: Interest based  
Institute of Archaeology  Mr Muminkhon Saidov – deputy director of 

Samarkand brach of Institute of Archaeology 
Bakhtiyor Sayfullayev – Senior researcher 

ACWA Power  Mr.Sherzod Onarkulov – Senior Manager 
Juru Energy  Ms Umida Rozumbetova – acting head of 

E&S practice group  
Meeting language: Uzbek 
Date:  27.04.2021 
Start time: 18:30  
End time: 19:00 
Method of engagement: Call to Institute of Archaeology 
Venue: Zoom call 
Used materials and visual aids N/A 

 

Agenda for meeting 
 

1. Q&A regarding the proposed archaeological research timeline 

Starting the meeting Sherzod Onarkulov greeted participants  and explained the aim of arranging 
a call. He stated that ACWA Power looked through presentation prepared by Institute and has no 
comments so far. However, it is necessary to clarify some issues/questions regarding the 
methodology and timeline of conducting additional research. 

Q&A session started after the speech of Sherzod Onarkulov 

Question Answer 
Sherzod Onarkulov:  
It was written in presentation that conducting 
research at Project site would take 2 months. 
How this research is going to be conducted? 
By using special technique?  

Muminkhon Saidov:  
The first stage of every archaeological 
research is observation field work. At this 
stage we observe and indicate potential 
places on map by using GPS tools. This is 
mostly long drives at the project site.  

Sherzod Onarkulov:  
Do you have exact coordinates of previously 
researched places at Bash and Dzhankeldy 
Project sites?  

Muminkhon Saidov:  
Yes, we have. We have indicated these 
places with red spots in presentation. These 
indicated places have been studied. However, 
we need to observe surrounding areas of 
previously researched places. It is difficult to 
make any conclusions or assumptions that 
remaining project site might not have any 
archaeological importance 

Sherzod Onarkulov:  
When you indicated time as 2 months did you 
mean that you are going to spend 2 months 
for each site, i.e., 2 months for Bash and 2 

Muminkhon Saidov:  
We can start field works at first project site and 
then move to the second project site. If you 
remember we will need one month for 



months for Dzhankeldy? Is it possible to start 
research at both project site in parallel?  

laboratory works. Thus, first 2months we can 
devote to the field works and the remaining 2 
months for lab analysis. 
Bakhtiyor Sayfullayev:  
At the end of field works we can prepare a 
map, showing observed places  

Sherzod Onarkulov:  
According to existing legislations, are there 
specific requirements for keeping distance or 
buffer zone from archaeologically important 
areas/monuments etc?  

Muminkhon Saidov:  
Yes, local legislation assumes keeping buffer 
zone from archaeological finding. Depending 
on size, type of archaeological finding the 
Inspection on protection of archaeological 
findings issues a conclusion by establishing 
the length of buffer zone. 

Sherzod Onarkulov:  
As I understood, for each archaeological 
finding should be established individual buffer 
zone, right? 

Muminkhon Saidov:  
Yes, that is right.  

Sherzod Onarkulov: 
Let us come back to timeline. As we discussed 
earlier, it is possible to spend 2 months for 
field works and at the end of each month we 
will be able to get preliminary results as well 
as map. So, I want to clarify if it is possible to 
get final results within one month once field 
works are completed?  

Bakhtiyor Sayfullayev:  
To prepare final scientific conclusion we need 
one month for each site. However, it also 
depends on the findings from Project sites.  
Based on our findings we can tell you how 
much time we need for analysis.  

Sherzod Onarkulov: 
I would like to clarify the issue with payment 
as well. In the presentation you indicated that 
it is 75 million of UZS per project site, which 
means that for 2 project site it is going to be 
150 million UZS?  

Bakhtiyor Sayfullayev:  
75 million UZS is for experts’ remuneration. 
And for two project sites it is going to be 150 
mln. UZS. However, we also indicated other 
expenses too. For field works we will need to 
cover transportation costs, supply expedition 
with necessary equipment. 

Sherzod Onarkulov: 
All right, then per site total cost is 162 mln 
UZS? 

Bakhtiyor Sayfullayev:  
That’s right. Alternatively, your company can 
supply expedition with inland transport (by 
providing car and driver) thus deducting a 
cost. 

Sherzod Onarkulov: 
From your previous experience, what 
organization is responsible for ordering or 
sponsoring archaeological surveys?  

Muminkhon Saidov:  
To be honest, for us it does not matter at all. 
In our case we always have a Client. And 
Client can be state body or private sector.  

Sherzod Onarkulov: 
Since ACWA Power was not informed by 
government about archaeological issues, do 
we obliged to conduct additional research and 
get a conclusion?  

Muminkhon Saidov:  
Based on general legal requirements, before 
construction of any large-scale facility it is 
necessary to conduct preliminary 
archaeological research.  
After discovering any archaeological finding 
they automatically goes under state 
protection. And according to the Constitution 
of Republic of Uzbekistan, each citizen should 
protect discovered findings.  
Your company now knows that there were 
found places of archaeological importance. 
Even if you skip additional research and get 
conclusion from Institute of Archaeology at 
this stage, you will be required to do it later 
too, maybe for increased costs as well.   

Sherzod Onarkulov: 
If all archaeological findings are under 
protection of state, should government 
allocate funds for the further researches?  

Muminkhon Saidov:  
Government allocates funds, but it is not 
enough to cover all archaeological 
researches.  
Since you are going to construct wind farm on 
the territory of Uzbekistan, especially at site 
where already were found some objects of 



 

Sherzod Onarkulov explained to meeting participants that ACWA Power has concern about 
Project timeline. Since Ministry of Energy or Ministry of Foreign trade and investments did not 
informed ACWA Power about archaeological importance as well as about archaeological findings, 
Project timeline does not involve conducting long archaeological research. In case of inclusion 
additional research to project timeline, ACWA Power can be late for general agreed timeline with 
Government of Uzbekistan.  

At the end of the meeting it was agreed on followings:  

- Institute of Archaeology will send letter to Juru Energy by justifying need of additional 
research at the project sites. Moreover, Institute will give detailed information on timing 
and cost breakdown; 

- Juru Energy will keep in touch with Institute and ensure the delivery of required letters;  
- ACWA power will negotiate with relevant Ministries.  

  

Neolithic period, you should get a conclusion 
from us.  

Umida Rozumbetova:  
Bakhtiyor, can we go back to the presentation, 
i.e., slide 7. Here at bash Project site, you told 
that main archaeological findings were 
discovered around the shore of Ayakagitma 
lake, whereas at Bash project site you 
conducted only research without findings. 
Could you please confirm this information one 
more time?  

Bakhtiyor Sayfullayev:  
Many objects were found around lake of 
course, but we also found some objects at the 
project site as well.  

Umida Rozumbetova:  
So, red spots at the project site means that 
these are places with archaeological findings?  

Bakhtiyor Sayfullayev:  
Yes, that’s right.  

Umida Rozumbetova: 
Could you confirm that there are no more 
artefacts or objects of archaeological 
importance at places where you conducted 
research and these places are free for use?  

Bakhtiyor Sayfullayev:  
At the moment I am not able to confirm, as at 
some places we found one or two objects. 
There were places where we found many 
obkjects and we had to No, it is not possible 
to take all the artefacts or findings at once. 
After the research we collect some objects. It 
is not possible to take away all findings, we 
have to bury back such places.  

Sherzod Onarkulov:  
As results, it means that we have to establish 
buffer zone from each red spot you have 
indicated in map?  

Bakhtiyor Sayfullayev:  
Yes, this is right 
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MINUTES OF MEETING  

Meeting with representatives of Institute of Archaeology under the Academy of Science of 
the Republic of  Uzbekistan  

Based on previous consultations with Institute of Archaeology in a framework of ESIA for bash 
500 MW WF and Dzhankeldy 500 MW WF regarding the archaeological findings and getting 
relevant conclusion from the Institute ACWA Power requested face to face meeting with the 
representative of Institute of Archaeology. The aim of meeting was to accelerate the process of 
signing the agreement with Institute and start archaeological surveys at Bash and Dzhankeldy 
projects.  
 
FYI: The main office of the Institute of Archaeology is based in Samarkand city. All previous consultations 
were conducted with Muminkhon Saidov – deputy director of the Institute. All previous research at Bash 
Project site as well as main other survey and field works all around the Uzbekistan are carried out by the 
Institute of Archaeology. National Centre of Archaeology (main authorized organization for archaeological 
issues) is located in Uzbekistan. As ACWA Power preferred to meet in person, the meeting has been 
arranged in Tashkent, i.e., at the national Centre.  
 
Thus, the meeting was arranged on April 30, 2021 at 11.00 am at the building of National Centre 
of Archaeology.   

The meeting agenda included terms and conditions of preparing agreement for conducting field 
surveys at bash and Dzhankeldy project sites as well as discussion of possibilities to shorten 
proposed 4 months timeline up to 3 months.  

A summary of the meeting is provided below.  

 
Stakeholder group: Interest based  
National centre of Archaeology  Mr Farkhod Maksudov – director of National 

centre of Archaeology  
Two members of national Centre 

ACWA Power  Mr.Sherzod Onarkulov – Senior Manager 
Mr. Akbar  - business manager  

Juru Energy  Ms Umida Rozumbetova – acting head of 
E&S practice group  
Mrs Gulchekhra Nematullayeva – social 
consultant 

Meeting language: Uzbek 
Date:  30.04.2021 
Start time: 11:00  
End time: 11:40 
Method of engagement: Through call to Institute of Archaeology 
Venue: National centre of Archaeology 
Used materials and visual aids N/A 

 

Agenda for meeting 
 

1. Signing agreement between Institute of Archaeology and ACWA Power; 
2. Timeline for conducting additional research at Bash and Dzhankeldy Project sites.  

Starting the meeting Farkhod Maksudov briefly described the development history of archaeology 
in Uzbekistan. He stated that main centre that coordinates archaeological activities in Uzbekistan 
is located in Tashkent, meantime the Institute of Archaeology that carries out surveys/field works 
is located in Samarkand city. Furthermore, Farkhod explained that due to the increase of works 
National centre plans to establish branches in Bukhara and Khorezm regions as well.  

In turn, Sherzod Onarkulov greeted participants and expressed his gratitude for arranging a 
meeting in short time. He briefly introduced representatives of National centre with activity of 
ACWA Power as well as with its projects in Uzbekistan. Furthermore, Sherzod Onarkulov 
highlighted that Ministry of Energy of the Republic of Uzbekistan has chosen sites for Bash and 



Dzhankeldy based on wind intensity. The issue of large archaeological finding came up while 
conducting consultations with relevant stakeholders which is an integral part of ESIA. Thus, 
ACWA Power was previously not unaware of  archaeological sites at Bash and Dzhankeldy 
projects sites.  

Considering this fact, Sherzod Onarkulov asked Farkhod Maksudov to assist in getting relevant 
conclusion from National Centre of Archaeology by conducting required surveys.  

Q&A session started after the speech of Sherzod Onarkulov 

Question Answer 
Sherzod Onarkulov:  
We have received from institute of 
Archaeology proposed timeline and budget for 
conducting survey at project sites. Is it 
possible to prepare an agreement and sign it 
between ACWA Power and national centre as 
soon as possible?  

Farkhod Maksudov:  
We will be able to prepare an agreement by 
next Monday (May 3rd) and send it to you. As 
soon as you sign and transfer money, I can 
deploy the teams for field surveys.  

Sherzod Onarkulov:  
From collected information we aware that 
there are still some archaeological sites at 
Bash. What are the requirements for 
buffer/safety zone according to local 
legislation? And do these requirements 
comply with international requirements?  

Farkhod Maksudov:   
Based on local legislation the requirements 
are as follows:  

- 50 meters from large sites such as 
ancient settlements, cities and etc; 

- 25 meters from small sites such as 
buildings, artefacts  

As for the international requirements, I would 
say that local legislation was amended based 
on international standards. Therefore, 
abovementioned buffer zone can match to 
international standards as well.  

Sherzod Onarkulov:  
At the moment, timing is extremely important 
for us. Thus, is it possible to start 
archaeological surveys at Bash and 
Dzhankeldy in parallel?  

Farkhod Maksudov:  
To be honest, nowadays we have pretty much 
work to do, i.e., we are surveying proposed 
direction for extension of railway. However, 
we will be able to deploy full team to one 
project site and half team for another site. It 
will be hard, but we will do our best.  

Farkhod Maksudov:  
If your company can provide cars for 
transportation of teams, I can deduct inland 
transportation costs from budget.  

Sherzod Onarkulov:  
No, at the moment, we are not able to provide 
cars. So please go ahead with including inland 
transportation costs to the agreement.  

Umida Rozumbetova:  
During our last talk, Muminkhon Saidov said 
that team can provide overall summary and 
map with findings as soon as survey will be 
completed. Could you please confirm that?  

Farkhod Maksudov:  
Yes, I confirm.  

Umida Rozumbetova: 
Can you prepare the final report as well as 
conclusion in English language?  

Farkhod Maksudov:  
We can prepare in the most preferable 
language for you. If you would like to have it in 
English, we will do that.  

Umida Rozumbetova: 
Before you deploy teams to survey, is it 
possible to get a list of team members and 
contact details of head of team? We will need 
to stay in touch with them in order to be 
informed about the progress and receive 
photos from them.  

Farkhod Maksudov:  
Of course, I will introduce you to the team 
leaders and make sure that you will exchange 
a contact detail with them. 

Umida Rozumbetova: 
Could you also assist us with getting 
coordinates and get an access to information 
regarding the finding at Bash project site?  

Farkhod Maksudov: 
All right, we will renew our negotiation on 
previous finding early next week.  

Sherzod Onarkulov: 
It is extremely important for us to get 
requirements on buffer zone as we need to 

Farkhod Maksudov: 
It is understandable. Let us start working on it 
from Monday.  



 

At the end of the meeting it was agreed on followings:  

- Farkhod Maksudov will keep in touch with ACWA Power regarding the signing agreement 
and receiving payment; 

- All other works related to monitoring of field surveys should be carried out by Juru Energy; 
- Juru Energy will be responsible for timely informing 5 Capitals on progress;  

In addition, ACWA Power asked to check for lenders requirements regarding the buffers zone for 
archaeological findings. It was agreed that Juru Energy will refer to 5 Capitals to find out this.  

  

finalize the wind turbines layout. Furthermore, 
we need to be aware if lenders have any 
specific requirements for buffer zone.  
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MINUTES OF MEETING  

As per request of ACWA Power and completion of archaeological surveys at Bash project site, 
Zoom meeting with director of National Centre of Archaeology was arranged on July 9 at 3 pm of 
Tashkent time.  

A summary of the meeting is provided below.  

 
Stakeholder group: Interest based  
National centre of Archaeology  Mr Farkhod Maksudov – director of National 

centre of Archaeology  
ACWA Power  Mr.Sherzod Onarkulov – Senior Manager 

Mr. Akbar Mavlonov - business manager  
Juru Energy  Ms Umida Rozumbetova – head of E&S 

practice group  
Mrs Gulchekhra Nematullayeva – social 
consultant 

Meeting language: Uzbek 
Date:  09.07.2021 
Start time: 15:00  
End time: 16:00 
Method of engagement: Via Zoom call invitation 
Venue:  
Used materials and visual aids N/A 

 

Agenda for meeting 
 
Discussion of summary as per completion of survey at Bash Project site  

Question Answer 
Sherzod Onarkulov:  
We received the summary of main findings at 
the Bast Project site from institute of 
Archaeology and we would like to clarify some 
issues related to this summary  

Farkhod Maksudov:  
Yes sure 

Akbar Mavlonov:  
From the summary we noticed that there are 
three suggestions for the buffer zone, 
depending on the type of finding, i.e., 25 
meters, 50 meters and 200 meters. Could you 
please provide clarification why the buffer 
zone is different and how it is going to affect 
the Project?  

Farkhod Maksudov:   
First of all, I would like to note that our Institute 
suggests the size of preliminary buffer zone 
that might be applicable to findings. You 
should refer to the Agency of Conservation of 
Cultural heritage. This Agency might find our 
suggestions for buffer zone as not applicable 
and set up another one.  
However, we are obliged to send them a copy 
of report that we are going to provide to ACWA 
Power.  
This Centre has a register of archaeological 
findings and our survey results will be included 
to it too.  
Buffer zone should be established based on 
the importance of the finding 

Akbar Mavlonov:  
From the summary and provided photos we 
see that these findings are the parts of dishes, 
small scale smithers 

Farkhod Maksudov:  
All our findings so far as well as suggested 
buffer zones are preliminary only. We need to 
wait until expedition team completes the 
survey at the second project site and makes 
final conclusions. At the moment we only 
determined places which can be identified as 
a source of archaeological excavations. We 
are not sure if there are more artefacts or even 
human settlement present.  



The aim of our agreement was to determine if 
there are archaeological findings at the 
surface level. If we find number of findings that 
might be a part of one settlement or village,  
we will confirm it with you before sharing any 
report with third parties.  
More often than not, this Agency accepts our 
suggestions.  
 
When it comes to the affect to the 
construction, for findings under I Category you 
will need to conduct any types of works under 
archaeologist supervision, as places with 
such findings may have another artefacts as 
well. For the rest (II and III Category) 
archaeological supervision is not required.   

Akbar Mavlonov:  
As you mentioned you are going to consult 
with us before passing report to the relevant 
organizations  

Farkhod Maksudov:  
 
Yes, we will do it, as a Client and as funder of 
these surveys, you have a privilege to get all 
information first. The same applies to the 
publishing information in mass media.  
Nevertheless, we are obliged by our in-
country regulations to share at least with 
technical details of conducted survey with 
Agency and notify them about findings.  

Akbar Mavlonov:  
Clear. Does it mean that you also consult with 
us regarding buffer zone, right?  

Farkhod Maksudov:  
No, unfortunately we are not able to do it. 
Indeed, the Agency should propose the size 
of buffer zone. Alternatively, they can agree 
with our suggestions regarding  the size of 
buffer zone. But, if the Agency is not in 
agreement with proposed buffer zone, they 
can establish other buffer zones.  

Sherzod Onarkulov: 
 
So far as we informed, you are working in 
accordance with Resolution of the Cabinet of 
Ministries No265. Does the Agency also work 
in accordance with the same regulation?   

Farkhod Maksudov:  
Please note that our organisation has a status 
of public organisation. We do not always work 
as per regulations like state organisations. We 
work based on the scientific approach and 
methods.   

Sherzod Onarkulov: 
 
Clear, now my question is should ACWA 
Power refer to the Agency with results and 
findings of the survey or you can do it?  

Farkhod Maksudov:  
 
We are obliged to give to Agency only 
technical characteristics as well as list of 
findings. You can also present the full report 
with all detailed description if you wish 

Sherzod Onarkulov: 
 
As I understand, the main conclusion stating 
that constructional works can be carried out at 
the places free from archaeological findings, 
right?   

Farkhod Maksudov: 
 
Yes, Agency is empowered to issue such 
conclusions. However, to do so, they need to 
get results of archaeological survey.  

Sherzod Onarkulov: 
 
In summary provided by your team, there are 
3 Categories of findings and suggested buffer 
zones for them. Also in your report it is stated 
that any constructional works at these places 
should be conducted in coordination with the 
representative of National Centre. When you 
say ”at these places” you mean in buffer 
zone?  

Farkhod Maksudov: 
 
Archaeological supervision will be necessary 
during the constructional works. Because if 
during any drilling or other type of works new 
findings will be determined, archaeologists 
must carefully examine it and then proceed 
with required procedures, i.e., approve 
continuation of constructional works or stop 
it, if finding has high importance.  

Sherzod Onarkulov: 
 

Farkhod Maksudov: 
 



 

  

When we can expect the final reports from 
National centre?   

Short summary for both Projects surveys will 
be given to you by the end of July (as soon as 
survey at Dzhankeldy will be completed). Full 
analytical report is not necessary for you, of 
course we are going to share with you all type 
of document we issue. However, for 
constructional works, our summary will be 
enough to proceed with agency.  

Akbar Mavlonov:  
 
I would like to ask if the buffer zone should be 
fenced?  

Farkhod Maksudov:  
 
At this moment, the places located at irrigation 
areas to prevent any agricultural interruption. 
But, considering that Project site is located in 
non-irrigated lands, no fencing is required. We 
only need to indicate finding place and buffer 
zone in the map. 

Akbar Mavlonov:  
 
Can any of these findings be considered as 
finding of international importance and might 
be included to the UNESCO list?  

Farkhod Maksudov:  
 
No, none of these findings can be considered 
as international importance findings.  

Akbar Mavlonov:  
 
Who should refer with request to the Agency 
– ACWA power or Juru Energy and request to 
issue permission?  

Sherzod Onarkulov: 
 
I believe, ACWA Power should do it, since the 
report from national Centre will be addressed 
to ACWA Power, and indeed permission 
should be given to us for any constructional 
activities.  
 

Gulchekhra Nematullayeva  
 
Farkhod, could you please share with us the 
description of methodology, according which 
the survey was conducted. Since it will be 
necessary for us show it in the reports as well.  

Farkhod Maksudov:  
 
Noted, I will ask survey team to include the 
methodology in the report as well.  

Sherzod Onarkulov: 
 
If we look at the map, one of your findings 
were determined at the road in Project site. In 
future this road might be used for 
transportation. Furthermore, this road is being 
used today as well by other cars as well. What 
actions can be taken regarding this issue?  
Another place with finding was identified near 
railways as well.  

Farkhod Maksudov: 
 
This finding place can be considered as 
modified place. If the finding is considered as 
I Category then it will be necessary to reroute 
the road and avoid crosses with this place. If 
this is III Category no rerouting is required. 
Please note, that we need to protect finding 
with high importance.  

Sherzod Onarkulov: 
 
Is it possible to collect finding at determined 
location and give it local relevant 
organizations or museums, thus to reduce the 
number of places with findings?  

Farkhod Maksudov: 
 
No unfortunately it is not possible. Since we 
conducted only field survey and surface 
excavations, it is possible that in all identified 
places we may find more artefacts.  
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ОБЩЕСТВО С ОГРАНИЧЕННОЙ ОТВЕТСТВЕННОСТЬЮ 
JURU ENERGY CONSULTING 

 
100077, Tashkent, М.Ulugbek region, Chust Street, house # 10. 

TIN: 303454532, BIC: 00974 Bank: «Kapitalbank» A/N: 20208000600502375001 
 

 
JEC-OUT-21-93 
12.04.2021 

   Institute of Archaeology under the Academy  
of Sciences of the Republic of Uzbekistan 

 
We would like to thank you for your response on 6th April 2021 No.97 regarding the presence of 
archaeological sites within the proposed Bash Wind Farm project boundaries. Based on your 
response, we would like to request for further information on the following: 
 

1. Would you please provide us with the coordinates of the Neolithic site in Ayakigtma including 
the details and the measurements of the required buffer zone around the site? We note that 
the Institute has already provided us with a single coordinate for this site. 

2. Would you please confirm whether the Uzbek-French expedition has any active research work 
currently ongoing on site or the within 5km radius? 

3. Please provide us with information of the experts who would be involved in the preliminary 
archaeological survey: 

a. Would it be possible to arrange a call with them to understand the requirements for 
conducting a preliminary archaeological survey and the timeline? 

b. If yes, would you please propose the most suitable date and time for a call with your 
team? The call would be between your team, project representatives from ACWA 
Power, 5 Capitals and Juru Energy. 

4. Where a call with your team is not possible at this moment, please provide us with information 
and details on the following: 

a. Protocols and requirements for conducting the preliminary archaeological survey on 
site? 

b. Number of experts who will be involved in conducting the surveys including their 
contact details. 

c. Timeline for conducting the preliminary survey. 

 

Thank you very much for your assistance and we look forward to your response. 

Yours Sincerely, 

 
 

 
 
 
 
 
 
 
 
 
 

 
Director 
 
 
 
For the further information please contact: 
Gulchekhra Nematullaeva 
 
Phone: +99871 202 04 40 
Mob.:   +99897 445 95 04  
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APPENDIX S - CONSULTATION LETTER TO & FROM 
HEAD OF POLISH RESEARCH TEAM 

  



E-mail sent by Karol: 

Dear Gulchekhra Nematullaeva, sorry for the delay in answering your letter. I thought that 
maybe it would be better if I presented my remarks in the written version 

instead of the oral one during the zoom meeting. I refer to all the points/quests listed by 
your friend.  
I hope that is going to satisfy you - if not, just contact me. I am also sure that 
people from an Institute for Archaeological Research in Samarkand are going to  
be much help. 
With all the best, Karol Szymczak. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Prof. Dr. Karol Szymczak 

University of Warsaw, Pl 

Faculty of Archaeology 

Head of the Department of Stone Age Archaeology  

 

 

 

THE BASH WIND FARM PROJECT – REMARKS ON ARCHAEOLOGY 

 

1. Intro. 
 
Bash Wind Farm is planned to be situated in the vicinity of Ayakagytma Depression in Central Kyzyl-
kums. This territory, especially the S and E surroundings of the Depression yielded dozens of 
archaeological finding points, covering the time span from the Stone Age /Middle Palaeolithic/, 
through the Neolithic, up to historical times /Medieval Ages/. The survey here was conducted in the 
seventies, and then in 1995 – 2012 seasons. Most of the documented sites are only surface, 
windblown finds, without any cultural layer preserved. One of the very few exceptions is Ayakagytma 
‘The Site’, excavated in 1995 – 2012, but still having a good potential. 
 

2. Establishing the distance of archaeological work area and buffer zone. 
 
Ayakagytma ‘The Site’ /40°39’05’’N; 64°37’06’’E/ is located on the not too vast plateau /some 100 X 
70 m/ clearly cut from each side by conspicuous, steep gorges. We would suggest to protect the 
whole area of the plateau having the surrounding gorges as a buffer zone. 
It would be good to take into account also the suggestions of our Uzbek colleagues who performed 
lately an extensive archaeological survey along the Ayakagytma Depression’s edges and also 
discovered, or rediscovered some interesting locations /eg. the flint workshops in Kyzylnura region/. 
 

3. Establishing nature of these sites. 

Ayakagyma ‘The Site’ is an archaeological location of crucial importance for all Central Asia, as it 
provided the priceless data for the first domestication of cattle, horse, camel, sheep/goat, pig and 
dog /ca 8200 – 5500 years BP/. It also allows to study in detail the economy, technology, and 
everyday life of the Neolithic peoples in this part of the world. ‘The Site’ has quite well preserved 
cultural layer /as for the Kyzyl-kums’ conditions/, reaching down to 1.5 m, so we find the 
archaeological artifacts in their primary position and context. At present on the surface of the 
location there are no visible traces of any constructions, just flint, stone and pottery artifacts 
scattered around are present. Any earthworks would completely disturb this unique preserved 
context, and made further excavation impossible. 

The same remarks go to the areas appointed by the Uzbek archaeologists. 

 

4. Determining whether there are any plans to continue excavations in future. 



Yes, in 2021 the Polish-Uzbek team revisited Ayakagytma ‘The Site’ and its nearest surroundings, and 
decided to continue the field research  for at least 2 – 3 coming seasons. Our research is mainly 
directed to the detailed reconstruction of the paleoenvironment in the Late Pleistocene/Early 
Holocene – some 12 thousand – 4 thousand years ago. 

It is also quite possible that our Uzbek colleagues also would like to excavate or sound other localities. 

 

5. Comments about the Bash Wind Farm. 
 
While planning the Bash Wind Farm, I would heartily advice to bear in mind two more aspects, beside 
the archaeological one. 
a. Ayakagytma Depression and its surroundings have a splendid, phenomenal tourist potential. It is 

a pearl, a treasure of Uzbekistan. It has everything to attract people from many countries to visit 
it and choose as the vacationing place: the exotic desert, the windy lake perfect for sailing and 
fishing, marvelous, picturesque and colourfull landscapes with deep gorges and red, white, silver 
mountains, exotic animals, in that number birds of prey, waterfowl, groundhogs and dragon 
lizards, and plants. It also has local people with their yurts, camels and horses. This potential 
absolutely should not be spoiled, but perhaps made use of in the nearest future. Thus, the Bash 
Wind Farm, which itself is quite a reasonable investment, should be planned in the way to 
became a well-adjusted part of that landscape. 

b. Wind farm could be dangerous for wild life, especially for birds. It would be very useful to apply 
the proper safety devices in order to protect them. 

 

 

       Warsaw, 4th of July, 2021 
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APPENDIX T ² TRANSLATED SUMMARY OF DETAILED 
ARCHAEOLOGICAL SURVEY REPORT (MARCH, 
2022) 

  



 

REPORT 

Brief summary of archeological excavations carried out in the Ayakagitma basin of 

Gijduvan district of Bukhara region 

In recent years, great attention has been paid to the scientific study of archeological 

monuments, protection, preservation, promotion and rational use. 

These archeological monuments, which are an integral part of the objects of cultural heritage, 

are the main source in the study of socio-economic and material culture of ancient and 

medieval times. In this regard, "Carrying out archeological excavations on the monuments of 

the Stone Age and Bronze Age in the Kyzylkum" is one of the urgent tasks on the agenda. 

It should be noted that the construction sites are located on the South-Eastern border of the 

present-day Kyzylkum desert. 5-6 thousand years ago, The Kyzylkum Desert was a valley, the 

land of "Ming Kollar" inhabited by the ancestors of mankind. 

In accordance to the contract No-08 dated May 4, 2021, between the National Archaeological 

Center of the Academy of Sciences of the Republic of Uzbekistan (NACAS) and "Acwa Power 

Bash Wind" LLC, an expedition was launched with employees of the (NACAS). Thus, 

archeological survey and excavations were carried out in 21,000 hectares.  

The archeological expedition mentioned in the project conducted research from May 25 to 

June 25, 2021 and obtained the first scientific results. As a result, at the southernmost 

boundary of the designated area, a new Neolithic site of the Neolithic period, Ayakagitma-2, 

was found on the northern edge of the Ayakagitma basin. Area of the site (height 222 m above 

sea level, coordinates: 70x50 m, separated by cliffs on three sides. The eastern side of the site 

was connected to a high hill, and the cliff on the southern side washed away much of it. A 40 

cm thick cultural layer has been preserved in the upper part of the Neolithic site of Ayakagitma-

2. Control and excavation works were carried out at the monument. Fossils, remains of 

microfauna, lime and bonfire were found from this layer. A solid sloping layer of 20-30 cm was 

detected at the bottom of the culture layer. However, no cultural remains were found in this 

layer, and it was therefore concluded that this layer was part of the base of the monument. A 

thick layer of mud was found at the bottom of this layer, which indicates that this side was 

washed away by water at that time. Among the finds excavated from the monument were found 

370 stone objects, a small number of animal bones and ocher remains.  

A number of new Paleolithic stone workshops (7 points) of the Middle Paleolithic period were 

found on the northern shores of the large Bashogitma basin (area 10x3 km) near the Karasigir 

basin. Thus, in the territory defined in contract No. 8, 1 room of the new Neolithic period, 7 

stone-working workshops of the Middle Paleolithic and 149 finds of the Stone and classical 

period were identified. 



As a result of inspections, 161 archeological objects were identified in the area and their 

concentration was divided into 3 groups.  

If construction and excavation work is carried out on the territory of the findings belonging to 

the above-mentioned 3 groups, it should be implemented under direct archaeological 

supervision.  

The first group included 32 points, such as, sites with intact cultural layers and stone 

processing workshops, in which intact cultural layers were recorded. Since many archeological 

artifacts are scattered within a radius of 200 m of such points, it is advisable to set their 

protection zone at 200 m.  

The second group included artifacts with a high concentration of 21 stone-ceramic remains 

(more than 30), but the cultural layers of which were damaged or mixed due to natural 

influences. In accordance with the prevalence of finds in them, it is desirable to establish a 

protection zone of 100 m. 

The third group includes 104 low-numbered finds and archaeological finds, the cultural layer 

of which is not observed, it is desirable to designate their protection zone at 25 m. 

In the event that construction and excavation works are carried out on the territory of the finds 

belonging to the 3 groups mentioned above, they should be carried out directly under 

archaeological supervision. 

Table 1. Database of archaeological objects 
 
ʋ X Y Z stone ceramic bone buffer 

zone 
1 635043 4503202 242 4 0  25 
2 639297.52 4498548.94 318 1 0  25 
3 631659 4504977 272 6 0  100 
4 631930 4504992 276 3 0  100 
5 636874 4503002 241 36 0  100 
6 633665.14 4504163.86 332 0 14  25 
7 634722 4504034 291 1 1  25 
8 630973 4503506 235 0 6  200 
9 633606 4504286 264 2 0  25 
10 630945 4503423 191 0 12  100 
11 631196.14 4504584.37 276 0 3  25 
12 631077.62 4505072.73 309 0 2  25 
13 631159.98 4505355.49 307 0 10  25 
14 630997 4503810 208 0 3  200 
15 631014 4503860 209 0 2  200 
16 630933 4503600 233 0 1  200 
17 633860 4501596 162 0 1  25 
18 630947 4503683 222 351 4  200 
19 631074 4506282 264 0 3  25 
20 631122 4504412 217 0 1  25 
21 633886 4504291 276 0 3  25 
22 631013 4504771 239 0 3  25 
23 630947 4503683 222 1 0  200 



24 630951 4503659 223 1 0  200 
25 631716 4504900.80 227 1 0  100 
26 633568.04 4504156.56 218 0 10  100 
27 633663.08 4502633.25 251 1 2  25 
28 631782.03 4504835.34 270 0 0 0 25 
30 631317.18 4505069.56 243 0 3  100 
31 631018.34 4504599.74 239 1 3  25 
32 634255.40 4504794.52 252 0 10  25 
33 629638.61 4503896.31 288 3 10  25 
34 630449.37 4726999.84 239 1 5  25 
35 636783.06 4502956.54 245 27 1  200 
36 67019 4502742 240 6 1  25 
37 636049.35 4503774.07 248 23 3  25 
38 636783.06 4502956.54 261 6 1  100 
39 636603 4503352 260 52 2  200 
40 636299.33 4502975.41 327 0 5  100 
41 636298.46 4503099.40 323 47 22  200 
42 637056 4502760 244 4 0  25 
43 639380 4504787 313 6 0  25 
44 643137.05 4490375.76 253 7 0  25 
45 643702.08 4490212.65 303 0 3  25 
46 642346.57 4491258.28 304 0 4  25 
47 635464.56 4504005.84 309 5 0  25 
48 639477 4489529 254 1 0  25 
49 639783.65 4491683.61 252 1 1  25 
50 642965 4490704 268 0 10  25 
51 639132.38 4489369.06 303 0 3  25 
52 637311.05 4504432.11 244 0 0  25 
53 646296 4490775 248 0 1  25 
54 642095.68 4505638.19 318 0 20  25 
55 640325 4505011 310 0 3  25 
56 637317 4504854 254 8 37  200 
57 646764 4491454 271 0 10  25 
58 638493 4502092 242 0 0 1 25 
59 639469.51 4497454.05 229 0 0 30 25 
60 636729.29 4499749.99 251 0 26 1 25 
61 635054.29 4504405.54 334 0 1 0 25 
62 637608 4501551 222 7 0  200 
63 637053.46 4501667.82 239 16 0 0 200 
64 637939.25 4495931.95 253 0 6  25 
65 637621 4501452 230 12 0  25 
66 637392 4501964 225 1 0  25 
67 637593 4501370 227 2 0  25 
68 637430 4501898 236 3 0  25 
69 638176 4501551 253 2 0  25 
70 638048.16 4502071.19 233 4 0  25 
71 637281.46 4501762.72 215 3 0  25 
72 638740 4501857 267 1 0  25 
73 637626.16 4503699.47 251 0 3  25 
74 638079.57 4501670.15 316 0 1  25 
75 634950 4503830 259 0 3  25 
76 640246.91 4500729.80 232 3 1  25 
77 634812.88 4504663.96 331 0 2  25 
78 640246.91 4500729.80 241 0 3  25 
79 637573.62 4501285.06 211 4 0  25 



80 645935 4500415 288 10 12  200 
81 647402 4501675 314 3 6  25 
82 646032 4500845 288 19 0  200 
83 645658 4501130 292 30 0  200 
84 645994 4500533 282 19 2  200 
85 646230 4501254 258 20 0  200 
86 645743 4501387 304 25 0  200 
87 645851 4500579 310 12 10  200 
88 645101 4497769 241 11 1  200 
89 637372 4505596 283 2 3  25 
90 645863 4500738 289 8 0  100 
91 645888 4498102 327 16 0 1 100 
92 648127 4498661 244 19 0  25 
93 646316.56 4490798.37 301 3 0  25 
94 648127 4498661 329 45 0 0 100 
95 646170 4500909 294 9 1  200 
96 646787 4498543 250 38 0  100 
97 647264 4498496 221 42 98  200 
98 647577.58 4498260.07 267 11 0  25 
99 646215 4499821 268 54 0  200 
100 646146 4499860 331 12 0  200 
101 646598 4498493 225 2 0  25 
102 647419 4498499 343 7 0 0 25 
103 647423 4498443 202 13 0  100 
104 646885 4498522 254 31 8  200 
105 646740.55 4498582.23 250 0 5  25 
106 646057 4499383 262 21 0 0 200 
107 645755.95 4498738.71 359 19 0  200 
108 646717.88 4498230.11 342 18 0  100 
109 645622.67 4498127.16 330 18 0  100 
110 646228 4499686 332 51 1  200 
111 645915 4498483 244 9 0  100 
112 646130 4499657 252 29 1  200 
113 64112 4499719 279 21 0  200 
114 636754.68 4501346.92 208 100000 300  200 
116 639554.44 4502170.89 244 7 0  25 
117 639418.75 4501890.72 247 11 0  25 
118 639788.12 4502237 239 0 4  25 
119 639279.58 4501795.57 246 3 0  25 
120 638511.99 4502644.93 252 0 2  25 
121 639126 4502440.49 243 6 0  25 
122 639065 4501914.95 247 8 0  25 
123 637460 4501207.24 248 15 0  25 
124 637495 4501188.82 237 7 0  25 
125 637303 4501165 218 0 3  25 
126 637566 4501520.27 224 13 0  25 
127 635734 4502387 245 10 0  25 
128 637658 4501432 228 12 0  25 
129 637794 4501465 225 14 0  25 
130 637134 4501273 223 8 0  25 
131 636601 4501619.29 233 18 0  25 
132 637992 4500288.55 262 4 0  25 
133 637524 4501569.53 223 7 0  25 
134 636847 4501258 211 27 0  100 
135 637329 4502033.77 257 3 1  25 



136 636808 4501023 237 22 0  25 
137 637502 4500880.15 247 11 1  25 
138 636895 4501330.44 212 37 0  100 
139 636825 4501265 210 7 0  25 
140 637253 4501232 215 1 3  25 
141 637391 4501061 217 9 0  25 
143 637489 4501517 211 0 2  25 
144 637565 4501378 225 5 0  25 
145 637398 4501260 216 12 0  25 
146 636845 4501393 216 17 0  100 
147 636824 4501388 211 31 0  100 
148 636528 4501144.79 205 16 0  25 
149 637511 4501244.62 212 8 0  25 
150 636946 4501049 202 7 0  25 
151 637325.33 4501177.10 215 6 0  25 
152 637352 4501162.10 213 4 0  25 
153 637509 4501316 227 7 1  25 
155 637435 4501448.87 229 4 0  25 
156 637673 4501470.28 231 7 0  25 
157 637565 4501378 221 7 0  25 
158 637408 4501444 227 16 0  25 
159 637387 4501501 223 14 0  25 
160 637089 4501250 224 5 0  25 
161 637400 4501447 226 3 1  25 
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1 INTRODUCTION 

1.1 Entran Ltd have been commissioned to provide a ‘Shadow Flicker’ assessment for the 

project known as the ‘Bash Wind Farm’, Uzbekistan. The project site is in the Gijduvon 
district of the Bukhara region of Uzbekistan. This report presents the results of the shadow 

flicker model constructed to identify potential effects at nearby receptors. 

1.2 This ‘Shadow Flicker’ assessment has been undertaken in accordance with the World Bank 

Group/International Finance Corporation’s environmental guidelines on Wind Energy.  

1.3 The 500MW wind farm will comprise 79 Envision EN171 (6.5MW) turbines and ancillary 

equipment. The general site location is presented in Figure 1 and the receptors are 
presented in Table 1.1. 

1.4 Wind turbines can cause 'Shadow Flicker' when the sun passes behind a moving blade and 
casts a shadow on the window of nearby premises. Shadow flicker for the purposes of 

assessment is described as: 

the flickering effect caused when rotating wind turbine blades periodically cast a shadow 

over neighbouring properties as they turn, through constrained openings such as 

windows. The magnitude of the shadow flicker effect varies both spatially and 

temporally and depends on a number of environmental conditions coinciding at any 

particular point in time, including, the position and height of the sun, wind speed and 

direction, cloudiness, and proximity of the turbine to a sensitive receptor. 

 
1.5 Shadow flicker will depend on the following variables: 

• The turbine hub height and rotor diameter; 

• The distance from the turbines; 

• The direction of the residence relative to the turbines; 

• The time of year and wind direction; 

• The proportion of daylight hours in which the turbines operate; and 

• The frequency of bright sunshine and cloudless skies (particularly at low 
elevations above the horizon). 

 
1.6 This report considers the shadow flicker of all turbines at a specific receptor(s) at any given 

time and therefore considers the potential increase of the shadow flicker intensity or 

frequency. 
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Figure 1 Bash Wind Farm Project, Turbine & Receptor Locations 
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1.7 The assessment of receptors potentially susceptible to shadow flicker (e.g. human 

settlements) within a distance of ten rotor diameters from proposed turbine locations is 
internationally considered to be an acceptable distance limit for the shadow flicker studies. 

However, for a robust approach, all human settlements within a 2,500m radius of any given 
turbine location have been included for analysis. 

Table 1.1 Identification of Sensitive Sites 
 

Receptor Location 
WGS84 (Zone41N) 
UTM 

Nearest 
WTG 

Distance 
to Nearest 
WTG, m 

Ground 
height at 
receptor, m 

Description 

R5 641016.8,4502567.7 BAS32 265 295 Residential use by herders (within the 
project site) 

R6 639992.1,4503251.3 BAS32 1047 267 Residential use by herders (within the 
project site) 

R7 645640.4,4497535.9 BAS76 3038 240 Residential use by herders (within the 
project site) 

R18 639117.4,4491013.7 BAS63 382 255 Residential use by herders (within the 
project site) 

R21 640320.8,4496324.5 BAS56 730 261 Residential use by herders (within the 
project site) 

R23 641626.9,4508563.8 BAS19 3696 256 Residential use by herders 

R24 633986.1,4502241.9 BAS40 1804 185 Residential use by herders 
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2 SHADOW FLICKER ASSESSMENT CRITERIA 

World Bank Group/International Finance Cooperation Guidelines 

2.1 The Environmental, Health and Safety’ Guidelines for Wind Energy (2015) sets 

the following screening criteria for wind farms: 

If it is not possible to locate the wind energy facility/turbines such that 
neighbouring receptors experience no shadow flicker effects, it is 
recommended that the predicted duration of shadow flicker effects 
experienced at a sensitive receptor not exceed 30 hours per year and 30 
minutes per day on the worst affected day, based on a worst-case scenario. 
 
In order to assess compliance with the recommended limits, shadow flicker 
should be modelled and predicted based on an astronomical worst-case 
scenario, which is defined as follows: 
 
• There is continual sunshine and permanently cloudless skies from 

sunrise to sunset. 

• There is sufficient wind for continually rotating turbine blades. 

• Rotor is perpendicular to the incident direction of the sunlight. 

• Sun angles less than 3 degrees above the horizon level are 

disregarded (due to likelihood for vegetation and building screening). 

• Distances between the rotor plane and the tower axis are negligible. 

• Light refraction in the atmosphere is not considered. 

 
2.2 In addition to the above recommended scenario, an assessment has also been 

made to consider actual site conditions based upon long-term sunshine statistics 

at the nearest metrological station (Tashkant) which also considers cloud/wind 
data. 
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3 SHADOW FLICKER MODELLING 

3.1 Turbine shadow flicker was modelled using ‘WindPRO’ (v3.5), an industry-leading software 
package for the design and planning of wind energy projects. The model software considers 

the sun’s path with respect to every turbine location during every minute over a complete 
year. Any shadow flicker caused by each turbine is then aggregated for each receptor for 

the entire year. 

3.2 The input parameters for the model include: 

• the turbine locations and dimensions;  

• the receptors location; 

• the size of windows on each receptor and the direction that the windows face; and 

• the topography model obtained from the (Space) ‘Shuttle Radar Topography Mission’, 
(SRTM), at 30m resolution. 

 
3.3 The turbine locations are presented in Appendix A.  

3.4 The relevant turbine data is presented in Table 3.1. 

Table 3.1 Turbine Details 

Turbine 
Model 

Rotor 
Diameter, m 

Hub Height, 
m 

Rotor tip 
height, m 

Rotor Swept 
Area, m2 

Rotor Speed 
Range, rpm 

EN171 
(6.5MW) 

171 100 - 22964 7.1 – 9.94 
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3.5 The following scenarios are considered: 

• As per IFC’s worst-case; and 

• A realistic scenario based upon site data (e.g., long term average sunshine hours 
rather than the worst-case IFC scenario of constant sunshine). 

3.6 For the IFC worst-case scenario, the following is considered: 

• there is a clear sky 365 days per year; 

• the turbine blades were assumed to be rotating for 365 days per year; 

• The effect of shadow flicker was not calculated where the sun lies less than 3 
degrees above the horizon; 

• the receptor is occupied at all times; 

• no screening (from either trees or man-made obstacles) is taken into account; and 

• all receptors have a 2 m x 2 m window facing directly towards the turbine. The 
WindPro utilises the concept of ‘Green House’ mode which allows for shadow flicker 

effects to be evaluated for each receptor in every direction for the nearest group of 
WTGs. 

 
 

3.7 These assumptions result in a robust but conservative estimation, due to: 

• unlikely to have clear skies all year around; 

• screening (structures, trees or any other obstacle that may obstruct sight lines 
between the turbines and the receptor) can mask shadows from the turbines; 

• all the turbines may not be operational all year (calm conditions/maintenance etc); 

• turbine blades will not face the shadow receptor all year (as blades will face the 

direction of wind to be fully efficient); 

• receptors may not be occupied during a shadow flicker event; and 

• the intensity of any shadow flicker event will be diminished by the intervening distance. 
 

3.8 For a more realistic consideration, long term weather conditions were obtained from 

Tashkant meteorological dataset (approximately 385 km distant) and the sunshine 
probability used for the model is set out in Table 3.2. Other meteorological sites in the 

immediate vicinity do not have a complete set of the required data. 
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Table 3.2 Sunshine Hours for Realistic Scenario 

Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec 
3.43 
Hrs 

4.40 
Hrs 

5.12 
Hrs 

7.24 
Hrs 

9.40 
Hrs 

11.89 
Hrs 

12.23 
Hrs 

11.73 
Hrs 

10.01 
Hrs 

7.16 
Hrs 

4.87 
Hrs 

3.07 
Hrs 

 

3.9 However, as the geographical extent of the study is large, screening (trees or man-made 
obstacles) has not been considered for the realistic scenario. 
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4 SHADOW FLICKER RESULTS 

  

4.1 The following shadow flicker effects will result for the receptors under consideration (a 
graphical representation of the results is presented in Figures 2 to 3): 

Table 4.1 Shadow Flicker Occurrence at Each Receptor 

Receptor Location IFC Worst-
case 
Shadow 
hours per 
year 
 

Realistic 
Shadow 
hours per 
year 

IFC Max 
Shadow hours 
per day 
 

  
(h/year) (h/year) (h/day) 

R5 641016.8,4502567.7 172:26 114:45 01:35 

R6 639992.1,4503251.3 34:58 16:53 00:42 

R7 645640.4,4497535.9 00:00 00:00 00:00 

R18 639117.4,4491013.7 141:44 65:16 01:40 

R21 640320.8,4496324.5 121:36 74:52 00:56 

R23 641626.9,4508563.8 00:00 00:00 00:00 

R24 633986.1,4502241.9 00:00 00:00 00:00 

 

4.2 As can be seen from Table 4.1, receptors R5, R6, R18 and R21 exceed the IFC criteria (30 
hours per year or less than 30 mins per day) for the WBG/IFC worst-case scenario (all these 

receptors are within the project site). The realistic scenario also shows an exceedance of 
the IFC criterion for receptors R5, R6, R18 and R21.  

Mitigation Measures 

4.3 It is understood that receptors R5, R6, R18 and R21 are in a Health Protection Zone and 
due to the adverse Social Impact, these receptors will be relocated 500m or further away 

and therefore, be within the IFC/Uzbekistan Guidelines. Further mitigation measures are not 
necessary. 
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5 CONCLUSIONS   

5.1 A shadow flicker assessment has been undertaken for the proposed Bash Wind Farm 

project in accordance with the World Bank Group/International Finance Corporation’s 
guidelines for Wind Energy. The Shadow flicker effects have been considered by using by 

the software suite ‘WindPRO’ (v3.5). The project will consist of 79 Envision EN171 turbines 
(6.5MW). 

5.2 The assessment concludes that there are four receptors (R5, R6, R18 and R21) that do not 
comply with the WBG/IFC guidelines (30 hours per year or less than 30 mins per day) for 

the IFC worst-case scenario. These receptors are in a Health Protection Zone or/and 
deemed to have an adverse Social Impact and therefore these receptors will be relocated 
by more than 500m so as to be within the IFC guidelines. 
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Figure 2 WBG/IFC Worst Case Maximum Minutes per Shadow Day 
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Figure 3 WBG/IFC Worst Case Shadow Hours Per Year 
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APPENDIX A – WIND FARM LAYOUT 
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Turbine Layout 

Turbine Id UTM X-co-ord UTM Y- co-ord Absolute 
Height, m 

BAS1 648373 4506185 298 

BAS2 649045 4506020 304 

BAS3 649597 4505755 311 

BAS4 650015 4505307 306 

BAS5 648500 4501127 318 

BAS6 648244 4501558 315 

BAS7 647793 4501840 316 

BAS8 647452 4502178 318 

BAS9 647142 4502536 313 

BAS10 646808 4503590 325 

BAS11 646403 4503988 333 

BAS12 646069 4504406 336 

BAS13 645698 4504834 330 

BAS14 645368 4505369 324 

BAS15 645106 4505987 305 

BAS16 638995 4505245 299 

BAS17 639665 4505171 307 

BAS18 640283 4505084 315 

BAS19 640795 4504970 314 

BAS20 641343 4504845 318 

BAS21 641886 4504779 324 

BAS22 642325 4504612 338 

BAS23 642773 4504448 347 

BAS24 643226 4504282 341 

BAS25 643626 4504073 339 

BAS26 643968 4503730 335 

BAS27 644203 4503278 327 

BAS28 644429 4502820 319 

BAS29 644688 4502362 313 

BAS30 642034 4502391 301 

BAS31 641422 4502557 301 

BAS32 640946 4502822 306 

BAS33 631909 4506191 270 

BAS34 632255 4505763 273 

BAS35 632598 4505334 277 

BAS36 632967 4504976 281 

BAS37 633786 4504691 270 
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BAS38 634270 4504385 271 

BAS39 634615 4503943 272 

BAS40 635118 4503644 271 

BAS41 636510 4504989 297 

BAS42 636416 4504050 284 

BAS43 636529 4502987 264 

BAS44 637653 4502459 266 

BAS45 637967 4502130 265 

BAS46 638274 4501543 269 

BAS47 638630 4501177 262 

BAS48 639042 4500835 261 

BAS49 637933 4498563 265 

BAS50 638172 4498197 265 

BAS51 638418 4497824 263 

BAS52 638656 4497458 263 

BAS53 638891 4497090 264 

BAS54 639268 4496882 264 

BAS55 639530 4496487 264 

BAS56 639677 4495981 263 

BAS57 639726 4495417 262 

BAS58 639738 4494819 258 

BAS59 640050 4494488 259 

BAS60 639989 4493841 259 

BAS61 639696 4492978 257 

BAS62 638847 4491758 259 

BAS63 639379 4491292 260 

BAS64 639626 4490771 263 

BAS65 639993 4490329 265 

BAS66 640331 4489887 268 

BAS67 640839 4489660 266 

BAS68 638159 4489177 263 

BAS70 637950 4490476 264 

BAS71 646678 4493206 259 

BAS72 646210 4493511 260 

BAS73 645705 4493870 255 

BAS74 645118 4494123 261 

BAS75 644589 4494447 260 

BAS76 644186 4494874 261 

BAS77 643628 4495173 260 

BAS78 643244 4495601 262 

BAS79 642835 4496125 260 

BAS80 642460 4496544 261 
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INTRODUCTION  

 
Proposed Bash ± Karakul OHTL route goes through Kyzyl-Kum desert, where sandy ancient alluvial plains 
subjected to aeolian transformation. The most common aeolian landforms of Kyzyl-Kum are dunes and 
dune chains, hills, ridgy and trough sands, and sandy plDLQV���5�'��0HO¶QLNRYD��������7KH�ODQGVFDSH�RI�WKH�
project area is steppe, rather homogeneous and arid. The OHTL area passes through unmodified areas, 
agricultural land and local social infrastructure.  
 
During the walkover along proposed OHTL route and visual examination it was determined that the soils 
are represented by "sandy soil", "fine sandy soil", "medium sandy soil" and "clay soil". There were no 
significant differences throughout the whole route, expect the areas with agricultural activities. The 
dominant species in the vegetation cover are mostly the same, more complex in relief Kyzylkum, Haloxylon 
persicum Regel, Artemisia diffusa, Ferula_foetida_ds, Kochia prostrata (L.) Schrad. harmala L, Diarthron 
vesiculosum (Fisch. et Mey.) CA Mey. and Iris songarica Schrenk. such species occur frequently. 
The environmental assessment of soil quality aims to provide information on the qualitative and quantitative 
content of contaminants in the soil in the territory of the planned OHTL from Bash to Karakul. 
 

1. Methodology 

1.1 Soil contamination survey 

Soil contamination survey was based on walkover along the proposed alignment. Visual observation 
approach was applied to determine current state of soil.  
Walkover survey was conducted on August 21-22, 2021 by local soil expert Inomjon Bakhromov.  

1.2 Collection of soil and water samples 
 
9 samples of soil and 6 samples of water were collected on August 21- 22, 2021 along OHTL route at 
agreed locations with 5 Capitals. (Fig.1) 
In order to assess and study the state of soil contamination, samples from the selected sites were subjected 
to chemical and mass spectral analysis in certified laboratory. 
 
Sampling was carried out in accordance with the established State standard 17.4.4.02-2017 ³1DWXUH�
protection. Soils. Methods for sampling and preparation of soil for chemical, bacteriological, 
KHOPLQWKRORJLFDO�DQDO\VLV´� 
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Figure 1: Location of water sampling points. 

 

The samples of surface waters were taken as per State standard 31861-�����³:DWHU��*HQHUDO�UHTXLUHPHQWV�
IRU�VDPSOLQJ´� 

Table 1 Coordinates of collected water samples 

 
No. Sample Coordinates  

Water from irrigation channels  

1. SW1 39°43'31.32"N 63°51'3.49"E 

2. SW2 40° 7'3.07"N 63°58'51.25"E 

3. SW3 40°31'35.25"N 64°33'21.97"E 

4. SW4 39°33'31.73"N 63°52'1.50"E 

5 SW5 39°33'24.16"N 63°52'3.30"E 

6 SW6 39°32'53.68"N 63°51'58.29"E 
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Figure 2: Location of soil sampling points  
 

Table 2. Coordinates of collected soil samples 
No. Sample number Coordinates  

Soil samples 
1. Soil No.1(SQ7) 40°29'31.49"N 64°40'44.80"E 
2. Soil No.2 (SQ1) 40°24'9.76"N 64°29'2.39"E 
3. Soil No.3 (SQ2) 40° 8'40.09"N 64° 1'36.42"E 
4. Soil No.4 (SQ3) 39°53'43.22"N 63°54'37.28"E 
5. Soil No.5 (SQ8) 39°37'11.31"N 63°52'19.74"E 
6. Soil No.6 (SQ4) 39°37'2.45"N 63°52'20.36"E 
7. Soil No.7 (SQ9) 39°34'7.35"N 63°52'9.10"E 
8 Soil No.8 (SQ5) 39°33'8.94"N 63°52'1.27"E 
9 Soil No 9 (SQ6) 39°32'13.77"N 63°51'48.00"E 

 
Sampling was carried out in accordance with the established State standard 17.4.4.02-2017 ³1DWXUH�
protection. Soils. Methods for sampling and preparation of soil for chemical, bacteriological, 
KHOPLQWKRORJLFDO�DQDO\VLV´ 
 

2. Observation results  
 
Site observations resulted that soil along 162 km of proposed OHTL is mainly consists of sandy desert soil. 
However, some points cover a different type of soil. There may be potential threats to the soil from 
agricultural use and infrastructure. Vegetation is represented mainly by desert flora, except the point where 
the agricultural used.  
 
In general, along the proposed OHTL route, soil structure and appearance do not change significantly. Main 
conclusions of visual inspection are as follows:  
 

Parameters  Observation results 
Current use  Several types of soil cover could be observed 

о Sandy fine soils  
о Stony/sandy soil  
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о Stony clay soil. 
о Clay soil  

 It was observed that land along proposed route is 
used for grazing activities and tracks of domestic 
DQLPDOV¶�ZDVWH�ZHUH�REVHUYHG� 

Topography/visual conditions Surrounding areas at the beginning of OHTL from 
the Project site till the agricultural fields are open 
with low concentration of social infrastructure. The 
nearest infrastructure is railway roads and 
highways. Areas, where OHTL crosses agricultural 
fields was characterised mainly with cultivating 
crops and some small structures (buildings of 
farmers). Meantime area close to karakul 
substation has several infrastructure, mainly small 
brick companies.  

Surface appearance  No surface disturbance, discoloration has been 
observed 

Chemical pollution Not observed 
Polluted areas  Not observed 

 

2.1. Collection of soil samples  
Point 1 (SQ7) observation and sample collection point 
 
The SQ7 location surface consists of sandy fine-textured soils. It contains a large amount of gypsum. 
Anthropogenic impacts have been observed as a result of seasonal livestock grazing (livestock waste was 
observed). The plants are very sparse, mainly Artemisia diffusa, Kochia prostrata (L.) Schrad., Alhagi 
pseudalhagi (Bieb) Devs, Carex pachystylis, Poa bulbosa. 

 

  

  
Figure 3: Sampling point 1 and surrounding areas  
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Point 2 (SQ 1) observation and sample collection point 
 
Composition of soil at SQ1 mainly consists of stony sandy soil. A large amount of gypsum was observed. 
The layer of topsoil contains a small humus. The location of point located near the irrigation ditch. 
Also, anthropogenic impacts have been observed as a result of seasonal livestock grazing (livestock waste 
was observed). The plants are very sparse, mainly Artemisia diffusa, Kochia prostrata (L.) Schrad., Alhagi 
pseudalhagi (Bieb) Devs, Carex pachystylis, Poa bulbosa, Peganum harmala L. 
 

  

  
Figure 4: Sampling point 2 and surrounding areas 

Point 3 (SQ 2) observation and sample collection point 
 
Observation point SQ2 is also represented by sandy soil. There was a gypsum in the subsoil. The soil type 
and structure within a radius of 5 km around this point is unchanged 
The amount of humus is very low as well as moisture retention property. Around the low hills, the loose 
barchan sands reached a thickness of about 1 m. There are no man-made impacts and sources of pollution 
in the environment. Livestock waste was observed. The plants are very sparse, mainly Haloxylon persicum 
Regel, Artemisia diffusa, Kochia prostrata (L.) Schrad., Alhagi pseudalhagi (Bieb) Devs, Carex pachystylis, 
Poa bulbosa. 
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Figure 5: Sampling point 3 and surrounding areas 

 
Point 4 (SQ 3) observation and sample collection point 

 
The point of SQ3 the same as previous location consists of sandy soil, however it was a large amount of 
gypsum was observed. The moisture retention property is low as well as the presence of humus. Livestock 
waste was observed. The plants are very rare, mainly Haloxylon persicum Regel, Artemisia diffusa, Kochia 
prostrata (L.) Schrad., Alhagi pseudalhagi (Bieb) Devs, Carex pachystylis, Poa bulbosa, etc. 
 

  

  
Figure 6: Sampling point 4 and surrounding areas 

Point 5 (SQ 4) observation and sample collection point 
 
Composition of soil at SQ4 mainly consists of sandy soil. Overall surface and structure at collection point 
and within a radius of 5 km remains unchanged. The topsoil is covered with loose sands and is frequently 
renewed. The thickness of the loose sands exceeds 1 m in the area of the hills. The plant composition is 
mainly Haloxylon persicum Regel, Artemisia diffusa, Kochia prostrata (L.) Schrad., Alhagi pseudalhagi 
(Bieb) Devs 
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Figure 7: Sampling point 5 and surrounding areas 

Point 6 (SQ 9) observation and sample collection point 
 
The same as the previous site, SQ9, covers sandy soils. Within a radius of 3 km around the point the 
general appearance and structure of the soil remains unchanged. This point is located close to the railway, 
which is not particularly affecting the condition of the soil. Anthropogenic impacts have been observed as 
a result of seasonal livestock grazing (livestock waste was observed).The plants are sparsely distributed, 
mainly Haloxylon persicum Regel, Artemisia diffusa, Kochia prostrata (L.) Schrad., Alhagi pseudalhagi 
(Bieb) Devs, Carex pachystylis, Poa bulbosa. 
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Figure 8: Sampling point 6 and surrounding areas 

 
 
Point 7 (SQ8) observation and sample collection point 
 
No significant differences were observed at point SQ8, almost the same as at SQ9 and SQ4  

 

  

  
Figure 9: Sampling point 7 and surrounding areas 

 
Point 8 (SQ 5) observation and sample collection point 
 
Point SQ5 is significantly different from the other points. It represents land used for agriculture.Soil cover 
is moderately fertile gray soil and humus content, moisture retention is moderate. Vegetation is almost 
entirely occupied by agricultural crops.  
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Figure 10: Sampling point 8 and surrounding areas 

Point 9 (SQ 6) observation and sample collection point 
 
The area covers of stony clay soil. Water absorption is weak and hard. Loose sands did not observe in the 
topsoil. The general appearance and structure of the soil changes every 1 km around the site. Potentially 
affected by environmental and soil conditions, there may be private industrial sectors in the vicinity of this 
point. The area is also close to human settlements and various anthropogenic impacts were observed here. 
Plants are very rare, mainly species Haloxylon persicum Regel, Artemisia diffusa, Ferula_foetida_ds, 
Kochia prostrata (L.) Schrad., Alhagi pseudalhagi (Bieb) Devs, Carex pachystylis, Poa bulbosa, Peganum 
harmala L., Girgensohnia opp Diarthron vesiculosum (Fisch. Et Mey.) CA Mey. 

 

  

  
 

Figure 11: Sampling point 9 and surrounding areas 
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2.3. Collection of water samples.  
 
Six water samples were collected in a volume of 1 litre on along OHTL route at agreed locations (Figures 
. 

  

 
 

Figure 12: Water sampling from SW1. 

  

  
Figure 13: Water sampling from SW3. The canal water drains into Lake Ayakagitma. 
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Figure 14: Water sampling from SW4.  

 

  

  
Figure 15: Water sampling from SW5.  

 

  
Figure 16: Water sampling from SW6.  
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3. Laboratory analysis of collected samples and results 

3.1. Description of methods for measuring quality indicators of soil and water. 

 

7KH�VDPSOHV�ZHUH�VHQW�WR�D�³&HQWUDO�ODERUDWRU\´�IRU�DQDO\VLV�RI�WKH�IROORZLQJ�SDUDPHWHUV�� 
 
Table 3. Parameters for qualitative and quantitative analyses 

Parameters for soils: Parameters for water: 

භ Chlorides (Cl-)  
භ Nitrates (NO3) 
භ Metals: 

- Sodium (Na)  
- Potassium (K)  
- Arsenic (As) 
- Cadmium (Cd)  
- Chromium (Cr)  
- Copper (Cu)  
- Mercury (Hg)  
- Nickel (Ni) 
- Ferrum (Fe)  
- Lead (Pb)  
- Zinc (Zn) 

 

භ pH. 
භ turbidity  
භ Metals:  
- Arsenic (As) 
- Aluminium (Al)  
- Cadmium (Cd)  
- Chromium (Cr)  
- Copper (Cu) 
- Mercury (Hg) 
- Nickel (Ni) 
- Ferrum (Fe) 
- Lead (Pb)  
- Zinc (Zn) 

 
Basic physical and chemical methods were used to analyze pollutants: 
- Photometric ± based on chemical conversion of harmful substances (nitrates, aluminum, 

chromium (+6),) in color-intensive compounds when interacting with corresponding reagents, with 
subsequent measurements of the density of the colored compounds at a certain wavelength and allowing 
to make quick measurements with a sufficiently high accuracy;  

- Inductively coupled plasma mass spectrometry (ICP-MS) ± an analytical method that is used 
to detect metals and several non-metals in liquid samples at very low concentrations. MS analysis is the 
most sensitive of all modern multi-element analysis methods. The basic principle of mass spectrometry 
(MS) is to generate ions from inorganic or organic compounds, to distribute these ions by mass-to-charge 
ratio and to detect their qualitative and quantitative characteristics. 

- Potentiometry ±one of the electroanalytical methods. Potentiometry based on measures the 
difference in electrode potentials. One electrode is called the reference electrode and has a constant 
potential, while the other one is an indicator electrode whose potential changes with the composition of the 
sample. Therefore, the difference of potential between the two electrodes gives an assessment of the 
composition of the sample. Ion-selective electrodeV� �,6(¶V��SRVVHVV�D�KLJK� GHJUHH�RI�VHOHFWLYLW\�� ,Q� WKH�
laboratory, the electrode used is specific for chloride ion. 

- titrimetric ± a method of quantitative/mass analysis (chlorides), based on the measurement of 
the reagent solution volume of a precisely known concentration consumed for the reaction with the 
substance being determined; 

3.2. Results of laboratory analysis  
 
In the Irrigation ditch water (sample No.1 - 6), an excess of followings was noted that the samples of water 
fully comply with the state standards and does not exceed the maximum permissible concentration. 
pH in all samples is alkaline, which is considered normal for irrigation water.  
The amount of metals in the samples varies and they are only present in small quantities 
 
The obtained results of the chemical analysis of waters are presented in table 4 
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Table 41 - Results of water analyses of the Irrigation ditch 
Name of 
paramete

rs  

Place of selection and content mg/l Detectab
le limits  

MPC 
O'zDSt 
950:20

11 
 

MPC for 
water in 
fishery 

reservoi
rs for 

surface 
ZDWHUV´ 

 

Complian
ce with 

establish
ed norms 

Locations 
ʋ� ʋ� ʋ� ʋ� ʋ� ʋ� 

1 2 3 4 5 6 7 6 7 8 9 

ɪɇ 8,00 8,00 8,00 8,00 8,00 8,00 1-14 6-9 6,5-8,5 Comply  

Turbidity, 
mg/dm3  

0.03 0.03 0.03 0.03 0.03 0.03 0,001-
9999mg/l 

1,5 
(2,0) 

N/A Comply  

Arsenic 
(As) 
mg/dm3 

0.01 0,011 0,014 0,0079 0,018 0,0098 0.0001-
10 mg/l 

0.05 
N/A 

Comply 

Aluminiu
m (Al) 
mg/dm3 

0,039 0,0057 0,015 0,059 0,0081 0,016 0.002- 10 
mg/l  

0.2(0.5) 0,2 Comply 

Cadmium 
(Cd) 
mg/dm3 

<0.000
1 

0,0001
2 

0,0000
94 

<0.000
1 

<0.000
1 

0,0002
8 

0.0001- 1 
mg/l 

0.001 0,005 Comply 

Copper 
(Cu) 
mg/dm3 

0,0026 0,0027 0,0031 0,0018 0,0042 0,0026 0.002 - 1 
mg/l 

1.0 0,001 Comply 

Mercury 
(Hg) 
mg/dm3 

1,4*10-

5 
<0.000

01 
2,9*10-5 <0.000

01 
<0.000

01 
<0.000

01 
* 0.0005 0,00001 Comply 

Nickel 
(Ni) 
mg/dm3 

 

0.0074 0,0075 0.01 0,0019 0,0066 0,0063 0.002- 1 
mg/l 

0.1 0.01 Comply 

Ferrum 
(Fe) 
mg/dm3 

 

0.0048 0.0053 0.0059 0.0049 0.0054 0.0055 * 0.3 0.05 Comply 

Lead (Pb) 
mg/dm3 

0,0002
8 

0,0001
9 

0,0000
82 

0,0000
73 

0,0000
78 

0,0000
91 

0.0002- 
10 mg/l 

0.03 0.01 Comply 

Zinc (Zn) 
mg/dm3 

0,0085 0,0055 0,0071 0,0021 0,0033 0,0032 0.0002- 
10 mg/l 

3.0 0.01 Comply 

 
The results of laboratory analysis of the soil are presented in Table 5. 

 
 

Despite the differences in soil type and land use, the results of the analyses do not indicate significant 
differences.The pH results showed that the pH of the samples was greater than 8.0. This lowers the 
presence of nutrients such as P, Cu, Zn, N. SQ 4 has a higher nitrate content than the other sites.  
 

Table 52 Results of chemical analysis of soils 
Name of 
paramete

rs 

Sample number  Detectable 
limits in 

mg/l 

MPC 
in 

mg/kg 

Complian
ce with 

establish
ed norms 

 

SQ1 SQ2 SQ3 SQ4 SQ5 SQ6 SQ7 SQ8 SQ9 

ɪɇ 8.10 8.28 8.00 8.10 8.20 8.20 8.30 8,20 8.30 1-14 N/A N/A 

Chloride 
(as Cl), % 

67.0
0 

11.0 3.00 3.00 14.0
0 

11.0
0 

11.0
0 

3.00 9.00 
N/A N/A N/A 

Nitrate 
(NO3), 
mg/dm3 

49 6.00 9.00 101.0
0 

21.0
0 

38.0
0 

15.0
0 

9.33 10.0
0 

10-6-100* 
mg/kg 

130.0 
(gross 
conten
t) 

Comply 

 
1 This table shows results for chemical parameters that were proposed to 5 C with in initial TP. The lab, in turn, conducted full mass 
spectrometry analysis for more parameters (only metals). Please refer to Annex 7-8 for more information. 
2 This table shows results for chemical parameters that were proposed to 5 C with in initial TP. The lab, in turn, conducted full mass 
spectrometry analysis for more parameters (only metals). Please refer to Annex 7-8 for more information. 



Assessments of soil and water quality 

 

17 
 

Sodium 
(Na), 
mg/kg 

8100 9000 7600 9600 1000
0 

8900 1200
0 

1000
0 

1000
0 

40-
110000mg/
kg 

N/A N/A 

Magnesiu
m (Mg), 
mg/kg 

1200
0 
 

8100 11000 7100 1400
0 

1000
0 

6300 7400 8200 40-
110000mg/
kg 

N/A N/A 

Potassiu
m, mg/kg 

1300
0 
 

13000 16000 
 

1300
0 

1700
0 

1700
0 

2000
0 

1500
0 

1400
0 

80-300000 
mg/kg 

N/A N/A 

Lead 
(Pb), 
mg/kg 

13 10 16
  

14 15 14 13 10 9.80 0.1-4000 
mg/kg 

32.0 Comply 

Mangane
se (Mn), 
mg/kg 

1200
0 

8100 11000 7100 1400
0 

1000
0 

6300 7400 8200 20-100000 
mg/kg 

1500.
0 
(gross 
conten
t) 

Comply 

Copper 
(Cu), 
mg/kg 

31.0 35.0 37.0 190 52.0 46.0 38.0 37.0 28.0 1,0-4000 
mg/kg 

3.0 Does not 
Comply 

Zinc (Zn), 
mg/kg 

42.0 37.0 64.0 110 60.0 49.0 40.0 40.0 36.0 1,0-4000 
mg/kg 

23,0 Does not 
Comply 

Chromiu
m (Cr), 
mg/kg 

48.0 44.0 53.0 44.0 52.0 52.0 51.0 53.0 48.0 1,0-4000 
mg/kg 

6.0 Does not 
Comply 

Iron (Fe), 
mg/kg 

1900
0 

13000 24000 1300
0 

2400
0 

2200
0 

1600
0 

1400
0 

1300
0 

60-
3000000 
mg/kg 

N/A N/A 

Mercury 
(Hg), 
mg/kg 

0.02
4 

0.032 0.024 0.032 0.09
7 

0.05
6 

0.01
4 

0.02
2 

0.07
3 

* 2.1 Comply 

Nickel 
(Ni), 
mg/kg 

46.0 24.0 33.0 31.0 30.0 35.0 28.0 48.0 26.0 1,0-4000 4.0 Does not 
Comply 

Cadmium 
(Cd), 
mg/kg 

0.08
2 

0.091 0.099 0.033 0.07
7 

0.10
0 

0.06
2 

0.03
1 

0.03
1 

0.005-4000 
mg/kg 

N/A N/A 

Aluminum 
(Al), 
mg/kg 

4100
0

  

39000
0 

49000
0 

4000
0 

6500
0 

5700
0 

5200
0 

4400
0 

4700
0 

20-200000 
mg/kg 

N/A N/A 

Arsenicu
m (As) 
mg/kg 

21.0 17.0 24.0 17.0 20.0 25.0 18.0 18.0 19.0 0.1-4000 
mg/kg 

N/A N/A 
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Annexes 

$QQH[����%ULHI�SURILOH�RI�WKH�³&HQWUDO�ODERUDWRU\´ 
The state enterprise "Central Laboratory" of the State Committee of the Republic of Uzbekistan on 
Geology and Mineral Resources began its activity in 1868.  

Main activities: 

- Development of regulatory documents regulating the procedure for performing analytical work. 
- Analysis of soils, rocks, ores, minerals, natural waters. 
- Development of measurement techniques. 
- Development of standard samples of the composition of rocks, ores, products of technological 

processing and aqueous solutions of heavy metals. 
- Production of acid and alkaline electrolytes. 

The main methods of analysis: spectral, assay, chemical, neutron activation, mass spectrometry, 
mineralogical and all types of preparation of rocks for analysis. 

SE "Central Laboratory" in 2015-2020 was accredited by the agency "Uzstandart" for technical 
competence and independence for compliance with the requirements of the standards O'ZDST ISO/IEC 
17025, O'ZDST 16.5 and O'ZDST 16.3 and registered in the State Register of the National Accreditation 
6\VWHP�RI�WKH�5HSXEOLF�RI�8]EHNLVWDQ��ʋ�8=�$07����0$,���� 

- for the right to conduct tests according to O'z DStISO/IEC 17025, 

- for the right to conduct the certification of MVI according to O'z DSt 16.5 

- for the right to conduct the certification of CO according to O'z DSt 16.



Annex 2. National standards and regulations for water  
³*HQHUDOL]HG�OLVW�RI�PD[LPXP�permissible concentrations (MPC) of harmful substances for water in 
ILVKHU\�UHVHUYRLUV�IRU�VXUIDFH�ZDWHUV´ 
This is an internal document of Centre for specialized analytical control in the field of environmental 
protection, approved by State Committee for ecology and environmental protection. This regulation 
establishes Maximum permittable concentration of pollutants for fishery reservoirs/canals. This standard 
applies for reservoirs/canals with fish. 
Analysis of surface water were also performed under this regulation, as near agricultural lands are irrigated 
with water from this canal.  

Name of parameters  MPC  

ɪɇ 6,5-8,5 
Total suspended solids, mg/l  15 

Ammonium, mg/l  0,5 
Nitrate, mg/l  40 
Nitrites, mg/l  0,08 
Sodium (Na), mg / l  120 
Chloride mg/l, e 300 
Sulfates, mg/l  100 
Sulfide, mg/l  N/A 
Mineralization (salinity), mg/l  1000 

COD (chemical oxygen demand), mg/l  15 

BOD (biochemical oxygen demand), mg/l  3 

Phosphate mg/l,  0,3 
Aluminum (Al), mg/l  0,2 

Barium (Ba), mg/l  2 
Vanadium (V), mg/l  0,001 
Potassium (K), mg/l  50 
Cadmium (Cd), mg/l  0,005 
Lead (Pb), mg/l  0,01 
Manganese (Mn), mg/l  0,01 

Copper (Cu), mg/l  0,001 
Nickel (Ni), mg/l  0,01 
Mercury (Hg), mg/l e 0,00001 

Chromium (Cr) (+3), mg/l  N/A 

Chromium (Cr) (+6), mg/l  0,001 

Zinc (Zn), mg/l  0,01 
Iron (Fe), mg/l  0,05 
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2¶]'6W��������� 
National Standard of the Republic of Uzbekistan for drinking water 
Hygienic norms and quality control 
This standard applies for drinking water which is supplied by centralized system to the population. At the 
same time, the standard quality of drinking water is achieved under certain conditions: the right choice of a 
source of water supply, its proper sanitary protection, effective methods of purification and disinfection of 
water, systematic monitoring of the quality of tap water in public drinking water supply systems. 
Below is given table with the established norms for drinking water quality.  
Standards of water quality indicators and methods of their control 

Indicators and its components  Measurement units Normatives  Control methods  

1 2 3 4 

1. Microbiological indicators  

1.1. Total microbial quantity Quantity of microbes in 1 
ml. 

Not more than 
100 
1) 

State Standard 
18963 

1.2. Quantity of E. coli bacteria (coli index) Quantity of E. coli bacteria 
in 1000 ml. 

Not more than 3 
1) 2) 4) 

State Standard 
18963 

1.3. Escherichia (indicators of fresh fecal 
contamination) 

Quantity of Escherichia in 
300 ml 

Absence 
3) 4) 

State Standard 
18963 

1.4. Coliphages Quantity of coliphages in 
200 ml  

Absence 
4)7) 

Methodological 
guidelines 
established by 
Ministry of health 

2. Parasitological indicators 

2.1. Pathogenic intestinal, protozoa (lamblia 
cysts, amoebas, etc.) 

Quantity ± in 25 dm³ Absence 
7) 

Methodological 
guidelines 
established by 
Ministry of health 

2.2. Helminth eggs 
 

Quantity of eggs and larvae 
in 25 dm³.  

Absence 
7) 

The same as 
above 

3. Toxicological indicators (MPC components) 
ɚ��,QRUJDQLF�FRPSRQHQWV� 
3.1. Aluminum (Al)  mg/ dm³ 0,2(0,5)ɯ State Standard 

18165 
3.2. Beryllium (Be) mg/ dm³ 0,0002 State Standard 

18294 
3.3. Borum (B) mg/ dm³ 0,5 ISO (Basic 

hygienic 
requirements) 
9390 

3.4. Cadmium, Cd mg/ dm³ 0,001 ISO (Basic 
hygienic 
requirements) 
5961 

3.5. Molybdenum (Mo)  mg/ dm³ 0,25 State Standard 
18308 

3.6. Arsenicum (As) mg/ dm³ 0,05 State Standard 
4152 

3.7. Nickel (Ni) mg/ dm³ 0,1 ISO (Basic 
hygienic 
requirements) 
8288 

�����1LWUDWH��12ہ� mg/ dm³ 45 State Standard 
18826 

about:blank
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3.9. Hydrargyrum (Hg) mg/ dm³ 0,0005 ISO (Basic 
hygienic 
requirements) 
5666/3 

3.10. Plumbum (Pb) mg/ dm³ 0,03 State Standard 
182293 

3.11. Selenium (Se) mg/ dm³ 0,01 State Standard 
19411 

3.12. Strontium (Str) mg/ dm³ 7,0 State Standard 
23950 

3.13. Fluorum (F) mg/ dm³ 0,7 State Standard 
4386 

3.14. Chromium (Cr) mg/ dm³ 0,05 ISO (Basic 
hygienic 
requirements) 
9174 

b) Organic components 

3.16. Benzene mg/ dm³ 10,0 Methodological 
guidelines 
established by 
Ministry of health 

3.17. Benz [a] pyrene mg/ dm³ 0,01 The same  

3.18 . Polyacryl amide mg/ dm³ 2,0 State standard 
19355 

3.19. Pesticides 5) mg/ dm³ According MPC Methodological 
guidelines 
established by 
Ministry of health 

4. Organoleptic indicators and MPC of organoleptic properties of water 

4.1. Flavor points 2 State Standard 
3351 

4.2. Smell (scent) points 2 The same 

4.3. Turbidity mg/ dm³ 1,5/2,0**  The same  

4.4. Colour ° C 20/25*** The same 

4.5. pH-indicator  ɪɇ 6-9 Measured by pH-
meter  

4.6. Mineralization (dry residue) mg/ dm³ 1000/1500****  State Standard 
18164 

4.7. Iron (Fe) mg/ dm³ 0,3/1,0****  State Standard 
4011 

4.8. Total suspended solids Mg ± equivalent / dm³ 7/10**** State Standard 
4151 

4.9. Manganum (Mn) mg/ dm³ 0,1 State Standard 
4974 

4.10. Copper (Cu)  mg/ dm³ 1,0 State Standard 
4388 

4.11. Polyphosphates (POΏ) mg/ dm³ 3,5 State Standard 
18309 

4.12. Sulphates (SOΏ) mg/ dm³ 400/500**** State Standard 
4389 

4.13. Chlorides (Cl) mg/ dm³ 250/350****  State Standard 
4245 

https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/Turbidity
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4.14. Zinc (Zn) mg/ dm³ 3,0 State Standard 
18293 

4.15. Surfactants mg/ dm³ 0,5 ISO (Basic 
hygienic 
requirements) 
7875/1-2 

4.16. Phenol mg/ dm³ 0,001/0,1*****  ISO (Basic 
hygienic 
requirements) 
6439 

4.17. Oil products mg/ dm³ 0,1 Methodological 
guidelines 
established by 
Ministry of health  

4.18. Barium mg/ dm³ 0.1 State Standard 
51309 

4.19. Permanganic acid mg/ dm³ 5.0 Titrometric method 

4.20. Cyanides mg/ dm³ 0.035 Photometry 
method  

4.21. Formaldehyde mg/ dm³ 0.05 State Standard 
22648  

5. Radioactive Contamination Indicators  

5.1. Total alpha radioactivity Bq/dm³ 0,1 ISO (Basic 
hygienic 
requirements) 
9696 

5.2. Total beta radioactivity Bq/dm³ 0,1 ISO (Basic 
hygienic 
requirements) 
9697 

* when treating water with reagents containing aluminium 

** with guaranteed reliability of water disinfection 

*** in the treatment of high-color water and the mandatory control of trihalomethanes in the case of chlorine disinfection 

**** for water pipelines supplying water without special treatment 

***** in the absence of chlorinated water 

  

https://en.wikipedia.org/wiki/Permanganic_acid
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Annex 3 National standards and regulations for soil 
 
In accordance with the SanPiN No. 0272-09 "Sanitary rules and norms for compiling hygienic justifications 
for soil protection schemes from pollution in Uzbekistan" indicators of sanitary status of soils for enterprises 
and industrial zones are as follows: 

о Ammonium nitrogen 
о Nitrate nitrogen 
о Chlorides 
о pH 
о Pesticides 
о Heavy metals 
о Oil and oil products 
о Phenols are volatile 
о Sulfur compounds 
о Carcinogenic substances 
о Radioactive substances 
о Thermophilic bacteria 
о Escherichia coli bacteria 
о Clostridium perfringens 
о Helminth eggs and larvae 
о Larvae and pupae of synanthropic flies 

 
In accordance with SanPiN ʋ� ����-��� ³0D[LPXP� DOORZDEOH� FRQFHQWUDWLRQV� �03&�� DQG� $SSUR[LPDWH�
SHUPLWWDEOH�FRQFHQWUDWLRQV�RI�H[RJHQRXV�KDUPIXO�VXEVWDQFHV�LQ�VRLO´��WKH�03&�RI�H[RJHQRXV�FKHPLFDOV�LQ�
the soils (in mg/kg) is as follows: 
 

According to the general sanitary limiting indicator of harmfulness in mg/kg: 
1. BENZAPIRENE (gross content) 0.02 
2.VANADIUM (gross content) 150.0 
3. Manganese + VANADIUM (gross content) 1000.0 
4. TUNGSTEN (moving forms) 10.0 
5. CELTAN 1.0 
6 COBALT (mobile forms) 5.0 
7. COPPER (mobile forms) 3.0 
8. Molybdenum (mobile forms) 10.0 
9. NICKEL (mobile forms) 4.0 
10. COAL FLOTATION WASTE (OFU) (gross content) 3000.0 
11. LEAD (gross content) 32.0 
12. SULFUR ELEMENTARY (gross content) 160.0 
13. SULFURIC ACID (gross content) 160.0 
14. PHOSPHATES 27.2 
15. FURFUROL  3.0 
16. CHROME (moving forms) 6.0 
by air-migration limiting hazard indicator: 
17. ALFAMETHYLSTYROL 0.5 
18. BENZENE 0.3 
19. ISOPROTTILBENZENE 0.5 
20. HYDROGEN SULFUR (gross content) 0.4 
21. STYROL 0.1 
22. FORMALDEHYDE 0.7 
by water-migration limiting hazard indicator: 
23. LIQUID COMPLEX FERTILIZERS (gross content) 80.0 
24. INTEGRATED GRANULATED FERTILIZERS (gross 
content) 

120.0 

25. Manganese: (gross content) (mobile forms) 1500.0 
60.0 

26. NITRATES (gross content) 130.0 
27. POTASSIUM CHLORIDE (gross content) 560.0 
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by trans locational limiting hazard indicator: 
28. ACIDS (ortho, -meta, -pa) 0.3 
29. ARROW (gross maintenance) 2.0 
30. Mercury (gross content) 2.1 
31. LEAD + MERCURY (gross content) 20.0+1.0 
32. ANTIMONY (gross content) 4.5 
33. TOLUOL 0.3 
34. FLUORINE (water soluble forms) 10.0 
35. ZINC  23.0 
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Annex 4 Original copy of the Accreditation Certificate  
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Unofficial translation of the Accreditation Certificate 

 
 
 
 

THE CERTIFICATE 
State registration of a legal entity (business entity) 

 
It is hereby confirmed that the Unified State Register of Business Entities contains an 
entry on the creation of: 

State unitary enterprise "MARKAZIY LABORATORIYA" 
(Full name of legal entity - business entity, indicating the organizational 
and legal form) 
 
SUE "MARKAZIY LABORATORIYA" 
(Abbreviated name of legal person) 

 
 23.03.2007  registration number:  000592-04  

(Number, month (cursive), year) 

 
 Tax Identification Number (TIN): 205174241  

 
 
Organizational-legal forms: State unitary enterprise 
Location:  Tashkent region, Zangiatinsk district, 

Eshanguzar, A.TEMUR MFY, MUSTAQILLIK 
STREET, 21-house 

Issued by:  Tashkent region, Zangiata district, STATE 
SERVICES CENTER 

(Full name of registering authority): 
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Annex 5. Original copy of Protocol of chemistry analysis of water 
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Unofficial translate of Protocol of chemistry analysis of water 
 

Uzbekgeologorazvedka JSC "Central Laboratory" 
111800, Tashkent region, Zangiatinsk district, Eshanguzar, Mustakillik street, 21  

tel.933805415, 702027142 
 

³$SSURYHG´ 
Director of the  

SE "Central Laboratory" 
Mihaylov S.V. 

³�´�6HSWHPEHU����� 
 

Protocol of measurements No. 66 
 
 

for measuring according to letter No. JEC-OUT-21-218 of 18/09/21 on testing of water samples according to the State 
standard 950:2011. 
Customer - ɈɈɈ�-858�(1(5*<�&2168/7,1* 
Marking and labeling data of the test object: 
No.1 to No.6 ± Water 
Date of receipt ± 24.08.2021; of samples 6  
Purpose, objectives of the tests - analysis of water according to the customer's assignment; 
(ND) Normative documents for test methods and measuring instruments ±O'zDSt 950:2011  
Environmental conditions: temperature 20,00C, humidity 40% 
8VHG�HTXLSPHQW��,RQRPHU�ɂ-���Ɇɂ��ɄɎɄ-�ɛ��7KHUPRK\JURPHWHUV�+7&-2 
The tests were carried out: 24-08-2021 - 08-09-2021 
 
 

 Results of the analysis 
Order No. 770 of-24-08-2021 

 

No. Parameters Normative ND for measurements 
Actual value 

 

       sw1 sw2 sw3 sw4 sw5 sw6 

  Units   No.1 No.2 No.3 No.4 No.5 No.6 

1 Turbidity mg/dm3 1.5(2.0) 3351-74 0.03 0.03 0.03 0.03 0.03 0.03 

2 pH pH 6.0-9.0 
measured with a pH 

meter 8.00 8.00 8.00 8.00 8.00 8.00 

 
 
 
 
Head of CAL (Chemical and Analytical Laboratory)7  Gusanova I.E  



Annex 6. Original copy of Protocol of chemistry analysis of soil 
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Unofficial translate of Protocol of chemistry analysis of soil 

  

Uzbekgeologorazvedka JSC "Central Laboratory" 

111800, Tashkent region, Zangiatinsk district, Eshanguzar, Mustakillik street, 21 

tel.933805415, 702027142 

  

³$SSURYHG´ 

Director of the 

SE "Central Laboratory" 

Mihaylov S.V. 

³�´�6HSWHPEHU����� 

 Protocol of measurements No. 65 

for measuring according to letter No. JEC-OUT-21-218 of 18/09/21 on testing of soil samples according to the State 
standard 950:2011. 

Customer - ɈɈɈ�-858�(1(5*<�&2168/7ING 

Marking and labeling data of the test object: 

No.1 to No.3 ±Soil 

No.1 to No.6 ±Soil 

Date of receipt ± 24.08.2021; of samples 16 

Purpose, objectives of the tests - analysis of water according to the customer's assignment; 

(ND) Normative documents for test methods and measuring instruments ±GOST 26423-85; GOST 26425-85 

Environmental conditions: temperature 20,00C, humidity 40% 

8VHG�HTXLSPHQW��/DE�VFDOH�$6�����&�5DGZDJ��,RQRPHU�ɂ-���Ɇɂ��ɄɎɄ-�ɛ��7KHUPRK\JURPHWHUV�+7&-2 

The tests were carried out: 24-08-2021 - 08-09-2021 

  

   Results of the analysis 
Order No. 769 of-24-08-2021 

  

 

 

Head of CAL (Chemical and Analytical Laboratory)      Gusanova I.E 
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APPENDIX X - CONSULTATION LETTER TO & FROM 
AGENCY OF SANITARY & EPIDEMIOLOGICAL 
WELLBEING 

  



ОБЩЕСТВО С ОГРАНИЧЕННОЙ ОТВЕТСТВЕННОСТЬЮ 
JURU ENERGY CONSULTING 

 
100077, Tashkent, М.Ulugbek region, Chust Street, house # 10. 

TIN: 303454532, BIC: 00974 Bank: «Kapitalbank» A/N: 20208000600502375001 
 

 
JEC-OUT-21-50  
03.04.2021   

To the Agency for Sanitary and  
Epidemiological Welfare under  

the Ministry of Health 
 
Under Presidential Decree of the Republic of Uzbekistan No.5003 dated on  23.02.2021 “On measures for 
realisation of Bash 500 MW WF in Gijduvan district”, FE‘ACWA Power Bash Wind’ LLC (Tashkent)’ has 
entered into a 25-year Power Purchase Agreement with JSC National Electric Networks of Uzbekistan. This 
agreement was entered into on 24th January 2021 for the development, financing, construction and operation 
of a 500MW Wind Farm in Gijduvon district of Bukhara region (See Annex 1). 
 
The project also includes the development of an Overhead Transmission Line (OHTL) with a rating of 500kV 
single circuit. This OHTL will be shared between ACWA Power’s Bash 500MW Wind Farm and the ACWA 
Power Dzhankeldy 500MW Wind Farm. The alignment of the OHTL is being finalised by JSC National Electric 
Networks of Uzbekistan and will connect to an existing substation in Qurako’l. 
 
As part of the Environmental and Social Impact Assessment (ESIA), ACWA Power’s corporate Environmental 
& Social Consultants ‘5 Capitals Environmental & Management Consulting’ (Dubai, UAE), have appointed 
JURU Energy (Tashkent, Uzbekistan) to conduct certain environmental & social baseline surveys, data 
collection, public consultations and submission of the national EIA to the State Committee on Ecology and  
Environmental Protection. 
 
Based on the previous conducted site visits (bird and bat surveys) undertaken at the Project site & 
surrounding areas in 2020, the nearest residential buildings to the Bash 500 MW WF are residential 
apartments housing workers at the oil refinery located approximately 1.6km to the south-east boundary of 
the study site ( Annex 2).  
 
This renewable energy project does not include the use of technology that will result in emissions into the 
atmosphere. As there are no specific emission sources from the Project, there is no specific value or use in 
measuring the distance for the Health Protection Zone to the nearest settlements as per SanPiN No. 0350-
17 "Sanitary Norms and Rules for Atmospheric Air Protection in Populated Areas of the Republic of 
Uzbekistan".  
 
Given the above, we kindly ask you to consider if establishing the Health Protection Zone for the Project is 
still necessary, as the current legislation does not provide requirements for wind power plants. 
 
Thank you very much for your assistance. 
 
Yours Sincerely,  
 
Director   Yakubov Jakhongir 
 
 

For the further information please contact: 
Inobat Allobergenova 
 
Phone: +99871 202 04 40 
Mob.:   +99890 131 70 17  



Annex 1  
PROJECT LOCATION 

 

 
  



Project coordinates (based on preliminary coordinates) 
NORTH LATITUDE EASTERN LONGITUDE 

4488709.16 637987.39 
4489065.00 645911.20 
4492662.15 646074.46 
4493476.69 647325.10 
4495585.81 646194.93 
4498671.77 646323.63 
4498528.88 646690.97 
4499538.02 648248.52 
4500867.54 648351.79 
4503425.70 650137.28 
4507450.24 649969.59 
4507264.73 632532.51 
4506189.41 631394.22 
4503502.14 631176.63 
4503073.76 635108.38 
4499198.71 637482.55 
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O' ZBEKISTON RESPUBLIKASI 
SANITARIYA-EPIDEMIOLOGIK 

OSOYISHT ALIK VA JAMOAT 
SALOMATLIGIXIZMATI

100097 Toshkent, Bunyodkor ko'chasi, 46-uy. 
Telefon: 71 276-59-28. Fax:71 276-59-28 

e-mail: sanepidxizmat@minzdrav.uz

SANITARY AND EPIDEMIOLOGICAL 
WELFARE AND PUBLIC HEALTH 

SERVICE OF THE REPUBLIC 
OF UZBEKISTAN

46 Bunyodkor str. Tashkent 100097 

Phone: 71 276-59-28. Fax: 71 276-59-28 
e-mail: sanepidxizmat@minzdrav.uz
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APPENDIX Y - CONSULTATION LETTER TO & FROM 
MINISTRY OF EMPLOYMENT 

 



ОБЩЕСТВО С ОГРАНИЧЕННОЙ ОТВЕТСТВЕННОСТЬЮ 
JURU ENERGY CONSULTING 

100077, Tashkent, М.Ulugbek region, Chust Street, house # 10. 
TIN: 303454532, BIC: 00974 Bank: «Kapitalbank» A/N: 20208000600502375001 

 

JEC-OUT-21-124 
04.05.2021 
  To Ministry of Employment and  

Labour Relations of the Republic of Uzbekistan 
 

Under Presidential Decree of the Republic of Uzbekistan No.5003 dated 23.02.2021 “On 
measures to implement the investment of the Project on construction of a 500MW wind power 
plant in Gijduvon district in Bukhara region”, FE ‘ACWA Power Bash Wind’ LLC (Tashkent)’ has 
entered into a 25-year Power Purchase Agreement with JSC National Electric Networks of 
Uzbekistan. This agreement was entered on force 24th January 2021 for the development, 
financing, construction and operation of a 500MW Wind Farm in Gijduvon district of Bukhara 
region (See Annex 1). 

The project also includes the development of an Overhead Transmission Line (OHTL) 
approximately 250km in length with a rating of 500kV single circuit. This OHTL will be shared 
between ACWA Power’s Bash 500MW Wind Farm and the ACWA Power Dzhankeldy 500MW 
Wind Farm which is approximately 94km north west of Bash Wind Farm site. The alignment of 
the OHTL is being finalised by JSC National Electric Networks of Uzbekistan and will connect to 
an existing substation in Qurako’l from the Bash Wind Farm site (see Annex 2). 

As a part of the Environmental & Social Impact Assessment (ESIA), Juru Energy is consulting 
with Ministry of employment and labour relations to establish whether you have any specific 
employment and labour requirements for the project. The project is expected to employ 
approximately 700 to 1000 workers during the construction phase and a much smaller workforce 
during the operational phase even though the number has not been determined at this point.  

It is noted that the project will adhere to the relevant Uzbekistan labour regulations and standards. 

We welcome your feedback and comments on the above to be addressed to Gulchekhra 
Nematullaeva (email: g.nematullayeva@juruenergy.com, tel: +998 97 4459504). 

Thank you very much for your assistance and we look forward to your response. 

Yours Sincerely, 

Director                                                             J.Yakubov 
 
 
 
For the further information please contact: 
Gulchekhra Nematullayeva 
Mob.:  +998 97 4459504 

 
 
 
 
 

 



Annex 1 to the letter JEC-OUT-21-124 
On 04.05.2021  

 

 
Project is located in Gijduvon district of Bukhara region 

Project Coordinates (based on preliminary co-ordinates) 

NORTHING EASTING 

ACWA Power 500MW Project Site 

4488709.16 637987.39 
4489065.00 645911.20 
4492662.15 646074.46 
4493476.69 647325.10 
4495585.81 646194.93 
4498671.77 646323.63 
4498528.88 646690.97 
4499538.02 648248.52 
4500867.54 648351.79 
4503425.70 650137.28 
4507450.24 649969.59 
4507264.73 632532.51 
4506189.41 631394.22 
4503502.14 631176.63 
4503073.76 635108.38 
4499198.71 637482.55 



Annex 2 To the letter JEC-OUT-21-124 
On 04.05.2021 

Preferred OHTL allotment 
 

 

 



 

 

 
 
 
 



Ministry of Employment and  
Labour Relations of the Republic of Uzbekistan 
18.05.2021          No. 01/00-00/17-5928 

Response to your letters No. JEC-OUT-21-124 u JEC-OUT-21-125 dated 04.05.2021 

The Ministry of Employment and Labour Relations of the Republic of Uzbekistan, having considered 

your application, informs that in order to conduct construction and installation work on the territory 

of the Republic of Uzbekistan, it is necessary to comply with the necessary requirements in the field 

of labour protection and safety of the following normative documents: 

- The Law "On labour protection" (new edition) M410-ZRU dated 22.09.2016; 

- Resolution of the Cabinet of Ministers of the Republic of Uzbekistan" On further 

improvement of measures for labour protection of employees " No. 263 dated 15.09.2014; 

- Resolution of the Cabinet of Ministers of the Republic of Uzbekistan "On further 

development of the market of services in the field of labour protection" No. 246 dated 

27.04.2017; 

- Resolution of the Cabinet of Ministers of the Republic of Uzbekistan "On measures to 

improve the activities of the Ministry of Employment and Labour Relations of the Republic of 

Uzbekistan " No. 1066 dated 31.12.2018; 

- Standard Regulation of the Ministry of Labour of the Republic of Uzbekistan "On the 

organization of work on labour protection" No.273 dated 29.06.1996;  

- Standard Regulation of the Ministry of Labour of the Republic of Uzbekistan "On the 

organization of training and testing of knowledge on labour Protection" No.272 dated 

14.08.1996; 

- Regulation of the Ministry of Labour of the Republic of Uzbekistan "On the development of 

Instructions on labour Protection " No.870 dated 07.01.2000; 

- Order of the Minister of Labour and Social Protection of the population of the Republic of 

Uzbekistan "On approval of standard norms for the free issuance of special clothing, special 

shoes and other personal protective equipment for employees of construction, construction 

and installation and repair and construction enterprises" No. 2224 dated 10.05.2011; 

- Building standards and regulations (SNiP) 3.01.02-00 "Safety in construction" dated 2000, 

developed by Gosarchitekstroy (State committee on architecture and construction) of the 

Republic of Uzbekistan. 

There are many other recommended regulatory documents that will also serve to improve the 

conditions in the field of labour protection and safety, as well as decent rest for employees at the 

construction site. 

 

Yours sincerely,  

deputy Head of the State Labour Inspectorate                     signature                                 A.Sharapov 

 

For further information please contact: 
A. Gulyamov 
(71) 239-41-21 (306) 
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