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Abbreviations & Definitions

AELs Air Emission Limits

% Percent

°C Centigrade Degree

AAS Atomic Absorption Spectrometry

ACC Air-Cooled Condenser

AEL Air Emission Limits

AIIB Asian Infrastructure Investment Bank

AQMS Air Quality Monitoring Station

As Arsenic

B Boron

Ba Barium

BAT Best Available Techniques

BERN Berr_1e Convention on the Conservation of European Wildlife and Natural
Habitats

BOD Biochemical Oxygen Demand

BPI Biotic Periphyton Index

BREFs Eu Best Available Techniques Reference Documents

BWO Basin Water Office

CA Competent Authority

CAREC Central Asia Regional Economic Cooperation

CCGT Combined Cycle Gas Turbine

Cd Cadmium

CE Critically Endangered

CHa4 Methane

CITES Convention On International Trade In Endangered Species Of Wild Fauna
And Flora

CM The Cabinet Of Ministers

cm Centimeter

co Carbon Monoxide

CO: Carbon dioxide

cobD Chemical Oxygen Demand

Conductivity A Measure Of A Material's Ability To Conduct An Electric Current
Cr Chromium
CR Critical
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Cu
dB
DCS
DD
deg
dm

E&S
EHS
EIA
EN

EP
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ESP
ESS
EU

EU BAT
EW
EX

F
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QUVVAT” LLC
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FGD

g
GBV
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GN
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Cooling Tower

Copper

Decibel

Distributed Control System

Data Deficient

Degree

Decimeter

East

Environmental And Social

Environmental Health And Safety
Environmental Impact Assessment
Endangered

Equator Principles

Environmental And Social Impact Assessment
Environmental And Social Management System
Environmental and Social Policy
Environmental and Social Standards
European Union

European Union Best Available Techniques
Extinct In The Wild

Extinct

Fluoride

Stone City Energy- Quvvat-Combined Cycle Power Plant Joint

Focus Group Discussions

Gram

Gender Based Violation

Gram Per Cubic Decimeter

Good International Industry Practice
Good International Practice
Guidance Notes

Gross Regional Product

State Committee For Nature Protection

Gosudarstvennyy Standart
Government Of The Republic Of Uzbekistan
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GSE

GT
HAZMAT
ha

HES
HFCs
Hg
HRSG
Hz

IAQM
IBA
ICWC
IEC
IFC-PS’s
IFI

ILO
IPCC

ISsO

IT
IUCN
IWWTS
JSC

"Uztransgaz

KBA
kg

Khokim

KMK/SHNK

LAeq
LAmax
LC
LCP
LRP
m
m/s
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General Secondary Education

Gas Turbine

Hazardous Material

Hectare (1 Ha = 10,000 M2)

Higher Education System

Hydrofluorocarbons

Mercury

Heat Recovery Steam Generator

Hertz

UK'’s Institute of Air Quality Management
International Bird Area

Interstate Coordination Water Commission Of Central Asia
International Electrotechnical Comity

International Finance Corporation Project Standards
International Financial Institutions

International Labor Organization

Intergovernmental Panel On Climate Change

International Organization for Standardization

It Is a Worldwide Federation of National Standards Bodies (ISO Member
Bodies). The Work Of Preparing International Standards Is Normally
Carried Out Through ISO Technical Committees.

Information Technology
International Union For Conservation Of Nature
Industrial Wastewater Treatment System

Uzbekistan gas supplier ad gas transportation company

Key Biodiversity Area
Kilogram

The Heads Of Local District, City And Regional Administrator Appointed By
The Central Government (Governor Of Region)

National acronym for Construction Norms and Regulations
Equivalent Continuous Sound Level

Maximum Equivalent Continuous Sound Level

Least Concern

Large Combustion Plant

Livelihood Restoration Plan

Meter

Meter Per Second
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MAC Maximum Allowable Concentration
MAE Maximum Allowed Emissions
MBI Modified Biotic Index

Maximum Continuous Rating
It Is Defined as The Maximum Output (MW) That an Electric Power

MCR Generating Station Is Capable of Producing Continuously Under Normal
Conditions Over a Year. Under Ideal Conditions, The Actual Output Could
Be Higher Than The MCR

mg/m3 Milligram Per Cubic Meter

min Minute

MELR Ministry of Employelement and Labour Relations

min m3 Million cubic meter

mm Millimeter

mmHg Millimeter Of Mercury

Mn Manganese

MPC Maximum Permissible Concentration

MPD Maximum Permissible Discharges

MPE Maximum Permissible Emission

MPI Methodology Of The Accredited Laboratuvar

MSDS Material Safety Data Sheet

MVI Methodology Of The Accredited Laboratuvar

MW Megawatt Watt Is A Unit Of Power In The International System Of Units (1
MW = 106 Watt)

N North

NE Northeast

NE Not Evaluated

NEGU National Electric Grid of Uzbekistan

N20 Nitrous Oxide

NOs-N Nitrate Nitrogen

NT Near Threatened

NW Northwest

O’z DSt Uzbekistan State Standard

0’z 0'U Uzbekistan O'lchov Uslubiyati

0: Oxygen

OHL Overhead Transmission Line

OHSAS Occupational Health and Safety Assessment Series

OHS Occuputional Health andSafety

OM Oliy Majlis Supreme Assembly of Parliament Of Uzbekistan
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ovos OVOS National Acronym For EIA

P Phosphorus

Pb Lead

PDS National Acronym Of The Ecological Normative Regarding Water

PDV National Acronym Of The Ecological Normative Regarding Air

PFCs Perfluorocarbons

pH A Scale Used To Specify The Acidity Or Basicity Of An Aqueous Solution
PLC Power Line Control

POWTS Plant Oily Water Treatment System

PPE Personal Protective Equipment

Project Stone City Energy 1600 Mw-Combined Cycle Power Plant

PS Performance Standard

PSEI Preliminary Statement Of The Environmental Impact

PZVOS National Acronym Of The Concept Statement On Environmental Impact

Resolution of The President of the Republic of Uzbekistan Dated
Resolution 04.10.2019

No. PP-4477

Reservoir Uchkizil Reservoir

RUz Republic of Uzbekistan

S Sulfur

SanPin Sanitary Norms And Regulations Of The Russian Federation

Sb Antimony

SC State Committee

SCE-CCPP Stone City Energy-1600 Mw Combined Cycle Power Plant

SCEEP The State Committee on Ecology and Environmental Protection

SCNP The Mgin Governmental Organization Responsible For Nature Protection In
Uzbekistan

Se Selenium

SE Southeast

sec Second

SEC Statement on Environmental Consequences

SEA Sexual Exploitation and Abuse

SEE State Environmental Expertise

SF6 Sulfur Hexafluoride

SEP Stakeholder Engagement Plan

SIA Social Impact Assessment

SO2 Sulfur Dioxide
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ST

STD
STI

SS
SSVE
SwW
TKN
Total-N
TSEL
Uchkizil
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UNECE
UNFCCC
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vu

w
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Standard Test Method for Standard Penetration Test

Steam Turbine

Sexually Transmitted Diseases

Sexually Transmitted Ilinesses

Substation

Secondary Specialized Vocational Education

Southwest

Total Kjeldahl Nitrogen

Total Nitrogen

Approximately Safe Exposure Levels

Uchkizil Reservoir

United Nations Development Programme

United Nations Economic Commission For Europe

United Nations Framework Convention On Climate Change
United Nations Guiding Principles On Business And Human Rights
Uzbekistan Red Data Book

Region

Volatile Organic Compounds

Vulnerable

Vulnerable

West

World Bank Group

National Acronym Of The Statement On Environmental Consequences
Zinc

National Acronym Of The Statement On Environmental Impact
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EXECUTIVE SUMMARY

The Need for the Project

The Government of the Republic of Uzbekistan aims to modernize and increase electricity
production in the country to foster economic growth. Uzbekistan would like to increase the
amount of gas exported to the region, and so any reduction in domestic gas consumption
means that there is more gas available for export. In line with the national energy strategy,
the Ministry of Energy has signed an agreement with Stone City Energy for designing,
financing, building, commissioning, operating, and managing the 1,600MW power plant for
25 years.

Stone City Energy (hereinafter referred as the Project Company) B.V. is a special purpose
company, which operates in the fields of electricity generation and distribution. The launch is
scheduled for 2025 and the project will introduce the latest technologies, including advanced
HL class steam-gas units of the HL class (manufactured by Siemens Energy) with an efficiency
of 63%.

The CCPP will allow saving 1.1 billion cubic meters of natural gas against an annual
consumption of 2.2 billion cubic meters.

The Surkhandarya CCCP 1600 MW Project is considered as Category I of environmental impact
with a high risk according to the Law "On Environmental Expertise" and the Decree of the
Cabinet of Ministers of 07.09.2020 No541 on “further improvement of the mechanism of
environmental impact assessment”. Hence, first stage of the Environmental Impact
Assessment report (national acronym - PZVOS) was developed for this facility and a positive
Conclusion of the State Environmental Expertise of the Republic of Uzbekistan No.04-01/10-
08-1655 dated September 29, 2021 was obtained. As the Stage III of national EIA process
the ‘Statement on Environmental Consequences’ (‘*ZEP’ is the national acronym) represents
the final stage of national EIA process and it will be conducted before the project is
commissioned.

UzAssystem has been appointed by the Project Company in June 2021 to undertake an
Environmental and Social Impact Assessment Report (ESIA) in compliance with the Asian
Infrastructure Investment Bank (AIIB) Environmental and Social Policy (ESP) and
International Finance Corporation (IFC) Standards for the Project.

In line with the international standards the Project is considered as “Category A” and the ESIA

The ESIA Report has been prepared by Uzassystem based on the outcomes of the Scoping
Report (finalized in July 2021), technical Project documentation provided by the Project
Company, publicly available information, outcomes of the stakeholder consultations, findings
of the baseline studies performed in 2021 and assessment of Project’s likely impacts and/or
risks in accordance with internationally accepted methodologies as part of the ESIA process.
However, the baseline studies are currently being updated in line with the requirements of
international standards and the Final ESIA report will be published with the outcomes
of the additional surveys in October 2022.

As part of the ESIA study, a stand-alone Stakeholder Engagement Plan is developed.
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The Project Company will be responsible to implement described measures to mitigate the
potential impacts in the ESIA Report. In addition, the Project Company is in charge to comply
with the relevant national legislation, IFC PSs and AIIB Environmental and Social Policy and
to ensure that all contractors that provide services to the Project Company duly follow these
requirements throughout the project life.

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. The official letter of the Surkhandarya Region Khokin, dated
30 August 2021, the Project area is allocated for the construction of a CCPP with the capacity
of 1600 MW. The decision was published on the official website of the regional administration
(surkhandaryo.uz).

Baseline Studies

TheESIA has been prepared by a review of relevant desktop information as well as a series of
physical site surveys which have been summarized in the relevant environmental and social
impact assessment Sections of this report. The environmental baseline surveys carried out as
part of the ESIA included is given in Table 13.

Table 1: Environmental and Social Baseline Surveys

Terrestrial Ecology Surveys 17% July 2021

Irrigation Reservoir(lake) 15 July 2021

Soil Survey 15% July 2021

Groundwater and surface water sampling 9-16% July 2021

Sediment and lake sampling 13t July 2021

Zooplankton and phytoplankton sampling 13t July 2021

Noise Monitoring Survey 10th to 14t July 2021

Air Quality Monitoring Survey 10t to 16% July 2021

Socio Economic Data Collection 28t July 2021

Stakeholder Consultations This has been completed with different

stakeholders

on July 2021 through official letters, calls and
public consultation meetings conducted.

Livelihood Restoration Surveys 15t October 2021
Terrestrial Flora and Fauna Survey April 2022

Planned Additional Site Surveys

Air Quality Monitoring Survey 20th 2022-20t" August 2022
Noise Monitoring Survey 20% to 23 July 2022 -
Socio Economic Data Collection July 2022-August 2022
Terrestial Flora and Fauna Survey September 2022
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Aquatic Survey September 2022
Project Location

The Project site is located in the Angor district of the Surkhandarya region of the Republic of
Uzbekistan, on the northeastern coast of the Uchkizil Reservoir, which is an off-stream
reservoir type used for irrigation.

Distance of the Project area to the regional center of Uchkizil village is approximately 2.0 km,
and 14 km to Termez city centre.

Figure 1: Project Location (Regional Context)
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The Site is at an average elevation of 337 m above sea level whereas the level of the Uchkizil
Reservoir reserve is 318 m above sea level.

The project area can be considered as a flat terrain and there is no agricultural and/or
economic activity within the project area. Project area consists mainly typical representatives
of the flora of sandy and saline deserts of the southern part of Central Asia. Photos showing
the project site are presented below.

Figure 2: Project Area — General View (July, 2022)

The nearest residential buildings are located in the south (Uchkizil Village, ~1.4 km) and the
west (Kattakum Village, ~1.0 km) (see Figure 3).

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

Figure 3: Project Location
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The proposed Project is a Combined Cycle Power Plant (CCPP) project. The CCP consists of
two combine cycle gas turbines and a steam turbine (one unit). The main features of the

power plant is presented Table 5.

Table 2: Main characteristics of the designed combined cycle power plant

Type of technology

The total area of the allocated land for

construction

Number of units of combined cycle
plants

Power Generation

Capacity of each unit

Configuration

CCGT type

CCGT efficiency
Working hours per year
Fuel

Natural gas consumption per hour
Annual consumption of natural gas

Condenser cooling type

Cooling tower type
Source water - cooling water

Initial water

Source of Raw Water

Process water - for boilers

Stack height
Stack diameter

Auxiliary equipment

JV” UzAssystem” LLC

Shahrisabz str., 5A, Tashkent Uzbekistan

Combined Cycle Power Plant

73.4 hectares.

2

1600 MW

Gas Turbine - 551 MW
Gas Turbine - 551 MW
Steam Turbine - 538 MW

2 Gas Turbines + 2 Heat Recovery Steam Generators
+ 1 Steam turbine

Siemens

60%

8000 h
Natural gas
283.000 m3/h

283.000 m3/h x 8.000 h per year
= 2.264.000.000 m3/year

Water cooled
Dry cooler system

Source water comes from the lake "Uchkizil"Uchkizil
Reservoir

Uchkizil Reservoir
Uchkizil Reservoirake

Process demineralized water will be supplied from our
own demineralization plant through a connection to the
demineralized water system

65 m
8,24 m

- Feed Water and Steam System

Property of JV” UzAssystem”LLC

All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

- Fuel Gas System Incl. Gas Compressor Station
- Dry Cooler System

- Closed Condenser System
- Water Treatment System
- Waste Water System

- Sampling System

- Dosing System

- Firefighting System

- Lifting System

- Electrical System

- Standby Diesel Generator
- C&I System

- Civil Works System

2 transformers 600 MVA,
Number and type of transformers 2 auxiliaries 27/44 MVA,
various auxiliary transformers

The following elements of the plant will also be part of the Project:

Site entrance and security building;
Administration building, offices and amenities;
Central Control Room;

HVAC system;

Electrical Systems;

Laboratory;

Workshops;

Warehouse and stores;

Emergency Diesel Generator;
Fire-fighting system; and

Other mobile plant and vehicles.

A dedicated firefighting team will be based on-site during operations. A simplified version of
the project layout is presented in Figure 9.

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

Figure 4 Simplified Version of the Project Layout
Workforce Requirements

It is expected the number of construction workers will be around 2050 during the peak period
of the construction. It is expected that approximately 30 % of the workforce could be available
to unskilled staff whereas the rest will require technical qualifications. It is foreseen that the
ratio of foreign workers will be close to the number of local people to be employed. It is
anticipated that the EPC Contractor will have approximately 130 people and the Project
Company will have 10-15 permanent staff at the site during the construction stage.

During the operation phase of the proposed project, it is anticipated that the number of the
workforce will be around 300 staff.

It should be noted that the given number of the workforce may change depending on Project
needs during the construction and operation activities.

Accommodation and Logistics

It is planned that there will not be any accommodation facilities within the construction area.
Based on the previous experiences in similar projects, it is expected the EPC contractor will
arrange accommodation off-site and will use the existing housing compounds located in
Uchkizil. Since the EPC contractor has not been awarded yet, the location of such
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accommodation is not readily determined. However, it will be ensured that the Project

Company will specify the standards of facilities for worker accommodation in line with the
IFC/EBRD Worker Accommodation Guidelines.

The EPC contractor will provide the transfer of the workers to the construction site and will
perform a Traffic and Logistics Study to assess roads and determine access requirements via
other modes of transport. It is foreseen that the existing M-39 main road will be adequate
during the construction activities and no additional access road will be opened to reach the
project site

Project Schedule
The key milestones of project timeline are given below.

Table 3 Key Milestones

Limited Notice to Proceed September 2022
Notice to Proceed October 2022
Site Preparation and Mobilization November 2022
GT 1 Erection and Commissioning August 2024
GT 2 Erection and Commissioning October 2024
Scheduled Project Commercial Operation Date October 2025

Project Alternatives

The project forms part of the Strategy of Action for the Five Priority Development Areas of
Uzbekistan (2017 -2021) to introduce new technologies for generating thermal energy as the
Project is being implemented as heat recovery in order to generate electricity.

In 2018, Uzbekistan ratified the Paris Agreement and adopted a national commitment to
reduce GHG emissions per unit of GDP by 10% of the 2010 level by 2030. In addition, In
2020, the Ministry of Energy published its plans for the Power capacity development in
Uzbekistan for the 2020-2030 period in a document called “Concept note for ensuring
electricity supply in Uzbekistan in 2020-2030”. The document talks in length about
Uzbekistan’s plans to rebuild its existing power plants, invite private power developers to take
part in the power sector development to increase the power production capacity, lays out the
plans for reforms, etc. The Concept Note states that “Construction of a 1300MW TPP utilizing
CCGT technology is planned in Kashkadarya or Surkhandarya regions to be commissioned
in 2025-2026."

Taking into consideration of Uzbekistan’s national electricity strategy, “"Do-Nothing scenario”
is considered as not applicable alternative, since it does not align with objectives of the
Ministry of Energy. Besides, the project will lead decommissioning of inefficient existing
thermal power plants and will contribute to the effective use of natural gas resources that will
result in decreasing CO2/kWh intensity.

The Project Company will meet the requirements described in the EU Best Available
Techniques Reference Document prepared for Large Combustion Plants, 2017. The project
will use most advanced technologies that are currently available to reduce environmental
impacts.
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Associated Facilities

The ESIA study evaluated the scope of the associated facilities in line with the AIIB
Environmental and Social Policy. There are three facilitities that are considered in the analysis
of associated facilities.

Air insulated substation, wherein the electric power will be evacuated from the Project.

9 km overhead transmission lines (OHL) connecting between the substation and the
existing grid facilities.
Gas pipelines and the gas distribution station that feeds the gas to the Project.

According to the analysis, the substation will be built within the project area, hence impacts
and mitigations measures associated with the substation are included in the ESIA study. The
9-km OHL is considered Associated Facility in accordance with lenders’ standards while the
gas pipelines are not. Thus, the gas pipelines are not considered in the scope of this ESIA
study. However, the Project Company will not have any control or influence on the overhead
transmission line. Therefore, a brief explanation on likely impacts and risks of the overhead
electricity transmission lines are summarized in the ESIA study. Requirements in accordance
with the national environmental legislation should be followed during the construction and
operation of these facilities and relevant impact assessment studies are conducted.

Assessment and Management of E&S Impacts
Air Quality

During construction phase, local ambient air quality may potentially be affected by increased
dust, particularly during the site preparation stage (site clearance and earthworks etc.) and
by the exhaust gas of construction vehicles, equipment and temporary power generators. The
typical air emissions resulting from these activities include nitrogen oxides (NOx), sulphur
dioxides (S02), carbon monoxide (CO), carbon dioxide (CO2), volatile organic compounds
(VOCQ), particulates and benzene, toluene, ethylbenzene and xylene (BTEX).

Excavations and earthworks and vehicle movements cause dust which typically comprises
large diameter particles, settle rapidly and close to the source. The operation of construction
vehicles and fuel consuming construction equipment will be the only sources of gaseous
emissions during construction phase

Activities associated with the operational phase of the Project will result in the emissions of
gaseous pollutants from the operation of the CCGT power blocks. These emissions will occur
under combined cycle operating modes using natural gas fuel only. Impacts from the CCGT
are likely to be associated with emissions from the two main stacks associated with the HRSG.

The key pollutants arising from natural gas combustion and emitted via the stacks will be
oxides of nitrogen (NO and NO2) and carbon monoxide (CO). A detailed air quality dispersion
modelling assessment has been undertaken to determine impacts associated with the
proposed Project. The key pollutants considered in this assessment are: oxides of nitrogen
(NO2 and NO) and carbon monoxide (CO) are the key pollutants emitted from combustion of
natural gas that may potentially lead to exceedances of any relevant standards. Predicted
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concentrations are compared with the most stringent applicable standards and guidelines
incorporated into Uzbekistan law and also the European Union (EU) standards, the
International Finance Corporation (IFC) guidelines and the World Health Organisation (WHQO)
Guidelines.

According to modelling results for NO2, NO, and CO, for all periods highest level concentration
values are under both National Ambient Air Quality Standards, IFC/WB EHS Guideline
Fundamental Principles and EU Environmental Standards.

During commissioning, the stack emissions will be tested for NO, NO2, CO to ensure that the
control systems are operating correctly and that emission values comply with applicable
standards and guidelines.

During operation there will be continuous emission monitoring system (CEMS) of stack
emissions of NO, NO2 and CO to ensure compliant conditions are maintained through
appropriate process controls.

GHG Emissions and Climate Change

During the construction and operation phases, significant amount of direct and indirect GHG
gases (namely CH4, CO2, N20, SF6, HFCs, PFCs and NFs3) are released due to earthworks,
cement and steel use, maintenance activities, stationary combustion of natural gas, vehicles
and equipment that works with diesel fuel. Greenhouse gases of the project through its life
cycle calculated by establishing a system boundary with cradle to gate approach. Having
considered only on-site emissions, all GHG emission estimations are calculated in CO2
equivalent with conversion factors of EPA by using existing data.

Table 4: Summary of GHG emissions estimated for construction phase

Scope 1 - combustion of fuel 244.5
Scope 2 - purchased electricity 1573
Scope 3 - water supply 4.3
Annual Total 1822 tons of CO2 equivalent

The total estimated GHG emission for operation phase is summarized in the table below.

Scope 1 - combustion of fuel 4.63 x10°

Scope 2 - purchased electricity 230.6

Scope 3 - natural gas supply 826,182
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Scope 3 - water supply 89.4
Annual Total 5.46 x 106 tons of CO2/year

Total Emission during operation phase (25 5.46 x 106 x 25 = 136.5 x 106 tons = 0.136
years)* Gigatons

Noise and Vibration

The main noise sources during construction phase are the heavy machineries to be used in
construction activities. Four receptors were selected in regards to assessment of noise
generated during the construction and operation of the projects. Three of these receptors are
residential areas in te vicinity of the project area whereas the remaining one is the waste
processing facility approximately 250 m away from the project area.

Based on the calculations, noise levels during construction phase of the project is under the
limit values specified for the day and night time in both national and international limits. In
addition to this, it is stated in IFC’'s EHS Guidelines that noise levels should not result in a
maximum increase in background levels of 3 dB at the nearest receptor location off-site. and
the calculations revealed that there is no any increase in background levels of 3 dB.

In regards to operation, the design of the project includes selection of state-of-art
technologies to have low noise level equipment to prioritise the reduction of noise at the
source. Where noise levels exceed 80dB(A), additional mitigation measures will be taken to
reduce noise at source. Additionally, noise protection devices will be provided to personnel
on-site and the area marked as a high-noise zone where ear protection is mandatory.

Water Resources and Wastewater Management

During construction, the main activities that could negatively impact the aquatic life and water
quality can be listed as follows:

Laying of the outfall and water intake pipelines to the reservoir;

Water usage for construction and domestic purposes

Groundwater dewatering discharge on the reservoir banks from the construction
activities on site;

Habitat fragmentation as a result of construction of the intake and outfall.

Discharge of dust into air and water due to heavy duty vehicles and working machines
activities.

Erosion due to soil movement in case unappropriated management of top soil, surplus
soil, dumpsites and borrow pits.

At the construction stage of the Plant, water is mainly needed to prepare mortars, as well as
to irrigate the territory in order to reduce dusting on the construction site. In addition,
household and drinking water needs will consist of drinking needs, showers, and cooking. The
water needs during construction phase will be supplied from the nearby districts via trucks.
The drinking water will be supplied by bottled water from the market.
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Therefore, no water is planned to be supplied from both Uchkizil reservoir and groundwater
during the construction phase of the Project. On the other hand, the water will be supplied
from the Uchkizil Reservoir durin the commissioning phase.

The water intake structure will be at a sufficient depth below minimum water level to avoid
collisions with boats and intake of warm surface water and at sufficient distance from the bed
of the reservoir to avoid the intake of sediments and sludge. The water intake velocity will be
limited with 0.15 m/s and a bubble curtain shall be applied to prevent fish and fauna to enter
the intake.

The discharge point will be at a sufficient distance from the shore to promote mixing with the
main water body. Following the detailed design together with performing performing a
bathymetry, hydraulic and nearshore topography survey, the exact locations will be detrmined
and necessary relevant permits will be obtained frm the national authorities.

Soil, Geology, and Groundwater

Soil contamination during construction work is possible with the spill of oil products used as
fuel for mobile vehicles and construction equipment. However, the pollution will be minor and
localized. Due to poor solubility, oil products will have a low migration capacity and will not
pose a hazard to groundwater. The likelihood of a fire occurring due to fuel spills is also low.
In general, during the construction period, soils and groundwater contaminated with oil
products will have a minor risk to the environment and personnel safety.

The presence and use of such dangerous and hazardous chemicals increase the probability of
accidental spills or releases of minor quantities of these materials into the receiving
hydrological environments. Further, site preparation activities and associated construction of
infrastructure can result in increased sediment loads in reservoir. Any leaks/damage to the
soil and groundwater will be prevented through appropriately designed storage options.c Any
leaks/damage to the soil and groundwater will be prevented through appropriately designed
storage options.

Waste Management

During construction, waste will be generated during earthworks, construction of the fences,
paths and buildings. Typical construction wastes include concrete, asphalt, scrap steel, glass,
plastic, wood, packaging materials and domestic waste from construction workers (i.e.
relating to food consumption). Household wastewater generated during construction is
planned to be directed to a temporarily installed storage tank (a waterproof cesspool) with
subsequent removal to the nearest treatment facilities in the city of Termez. The EPC
Contractor will also seek other options such as establishment of package (small-scale)
wastewater treatment plant in accordance with the requirements set in the national
legislation.

The operation of the proposed Project will generate small amounts of non-hazardous domestic
waste from the operation of the administration facilities and from activities of the employees.

This waste can be classified as both recyclable and non-recyclable. Recyclable waste includes
paper, tin cans, plastics, cartons, rubber, and glass, while non-recyclables will consist mainly
of food residues and other organic waste. Other solid non-hazardous waste generated during
operation will be landscaping waste and uncontaminated replacement parts and packaging.
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Hazardous waste to be generated during the operation stage will be stored in allocated
impervious hard standing areas in sealed containers stored with impermeable bases, sufficient
containment and separation capacity, sun/rain shelter, separate drainage system, good
ventilation and equipped with spill kits & spill response procedures. This area must be placed
away from any sources of ignition. Waste containers will be marked with appropriate warning
labels to accurately describe their contents and detailed safety precautions. Labels will be
waterproof, securely attached, and written in English and other languages as required such
as Uzbek and Russian. Wherever possible, chemicals will be kept in their original container.

Ecology

The area is adjacent to the western end of the Kattakum sandy massif, which is home to rare
and endemic plant and animal species. The landscape of the peripheral part of the Kattakum
sands is a wavy or slightly hilly sandy plain, the central part is occupied by a rather extensive
massif of semi-fixed hilly sands (the height of the hillocks is 3-7 m), among which there are
small saline settlings. The Uchkizil Reservoir has an area of about 10 km? and a depth of
maksimum 37 m, a sandy bottom, and mostly low and gentle sandy and sandy loam shores,
but its northern coast, adjacent to the Project area, has relatively steep, eroded slopes,
composed of outcrops of gypsum and saline depressions.

The preliminary list of the flora of the Kattakum sands, compiled on the basis of reports,
literature, herbarium data and photographs taken by field team during the field survey
includes 131 species, mainly typical representatives of the flora of sandy and saline deserts
of the southern part of Central Asia. The vast majority of species are native; the number of
alien plant species is extremely insignificant. According the estimates, anthropogenically
disturbed areas occupy about 1/3 of the project area.

Only 3 species included in the Red Book of Uzbekistan (Allium rhodanthum, Dipcadi
turkestanicum, Oligochaeta vvedenskyi) are noted based on literature and herbarium data for
the sandy massifs of Kattakum and Khaudaktau in the central part of the Surkhan-Sherabad
valley, the first two of them are known only from Khaudaktau and have not been noted for
the past several decades, despite special searches. Nevertheless, there is a possibility of
finding these species in the Kattakum sands (not excluding the project area).

There are 27 species of reptiles belonging to 12 families on a relatively small and rather highly
urbanized project area.

A total of 149 bird species can be identified for the region around the project area, which are
rare or listed. The only endemic bird of Uzbekistan, Podoces panderi does not live here. Among
them, 21 species have IUCN statuses (NT-10 species, VU - 7 species and EN - 4 species). 33
species are included in the Red Book of Uzbekistan (2019) 4 species with the EN status, 23 -
VU and 6 NT species. During the field surveys, 49 bird species were recorded, 26 of them
directly in the planned area.

Approximately 22 species of mammals belonging to 6 families have been recorded in project
area and its surrounding area based on available literature sources.

The territory is potentially inhabited by 6 species of mammals included in the Red Book of the
Republic of Uzbekistan; Otonycteris hemprichi, Vulpes corsak turkmenicus, Vormela
peregusna, Lutra lutra seistanica, Hyaena hyaena, Felis margarita, Caracal caracal michaelis,
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Vormela peregusna. and the 5 species are included CITES (Lutra lutra, felis chaus, Felis lybica,
Felis margarita, Caracal caracal michaelis). Two species are Central Asian endemics that

Rhinolophus bocharicus and Allactaga severtzovi. Gazella subgutturosa that used to inhabit
the area has been completely exterminated.

A Preliminary Critical Habitat Assessment was performed based on the outcomes of the
surveys conducted in July 2021 and April 2022. None of plant and animal species observed
during the field survey in the project area meet the criteria for CHA.

Socio-economy

The ESIA study identified several positive and negative impacts likely to arise during the
construction of the Project. These impacts are;

Employment generation,
Local economic development,
Labour influx,

Impacts on social services

The primary economic impact during construction is likely to result from employment creation
during this phase. This Project is expected to create employment opportunities during the
construction phase for unskilled and applicably skilled workers. To prevent social conflicts
between local employee and expats, should be paid attention to the balance between in the
employment shares.

In addition to the direct monetary increase to the families of the employed, the money paid
to the workers will also stimulate the local economy with a multiplier effect, so that the money
earned from the locally spent Project will recirculate within the local economy.

The Project construction will require involvement of significant workforce (direct and
contracted) Approximately 30% of the workforce is estimated to be non-qualified and 70% of
will be qualified. The Contractor prioritise localisation of workforce (including subcontractors
through contractual requirements) and it is anticipated that 50 % of the workforce will be
national people. This policy will maximise the use of local workers and reduce the influx of
non-local workers to the area.

Livelihood Restoration

During the social site surveys conducted in 2021 and 2022, no legal and/or informal landusers
are observed within the project area. Although the project does not have any impact on
livelihood, a framework Livelihood Restoration Plan is presented within this ESIA Report to
ensure that the Project company will follow the minimum requirements set in this plan, in
case required.

Community Health and Safety

Potential impacts of the project on community health and safety arise from the necessity of
accomodation of the workforce, ilnesses and diseases, and sexualy transmitted diseases due
to increase in local population.
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The provision of accommodation for self-sufficient workers accommodation will be the
responsibility of the contractor. It is expected that the workforce required for the construction
activities will accommodate in nearby cities and there will no accommodation in the project
area. All worker accommodation facilities will be designed and operated in accordance with
IFC Workers Accommodation Guidance. The workforce will be transferred to the project area
by shuttle buses.

Material transport vehicles, shuttle buses, and vehicles transporting the waste generated at
construction sites may result in increased traffic on off-site roads during the construction
period.

The project area will require site-based security at the gates and on patrol around the site
and access road during construction in order to prevent the public from trespassing to the
construction areas. This is so as to minimize the potential for construction site incidents or
damage of construction machinery. It is anticipated that the security personnel will be
unarmed.

The ESIA Report presents a detailed mitigation measures and mitigation plan in each
dedicated chapter in order to avoid, minimize and offset above listed potential impacts that
can arise during the project life. The ESIA Report concluded that with the implementation of
proposed mitigation measures, the project will have minor to medium residual impacts on the
receptors.

Environmental and Social Management System

The Project will establish Environmental and Social Management Systems (ESMS) in order to
effectively manage the environmental and social impacts of the project from the land
preparation and construction phase to the closing phase. During the creation of the ESMS,
the following subject / documents will be taken into consideration.

Compliance with relevant national laws and regulations and EU directives

IFC PSs

AIIB Environmental and Social Policy

IFC EHS General Guidelines

Environmental and Social Action Plan (ESAP) prepared within the scope of the ESIA
study

The defined measures to eliminate impacts and risks identified at various stages of the project
should be adopted not only by the Project Company, but also by the EPC Contractor and, if
any, Sub-Contractors. The Company Owner will be responsible for the implementation of the
issues in the ESIA by all parties.

The Project Company will appoint an ESMS Manager who will be responsible for the
establishment, implementation and maintenance of the ESMS. The ESMS Manager and his
team will work closely with the employees of the project owner and contractors to ensure the
most effective implementation of the ESMS.
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The Project Company. will prepare the necessary procedures to establish and maintain an
effective internal and external communication mechanism. Efficient communication will be
provided through the website of the project owner and mechanisms such as meetings.

Stakeholder Engagement

Project Stakeholders

The details of the stakeholders defined for the project are presented in the SEP.

Stakeholder Engagement Activities to Date

According to the Resolution of the Cabinet of Ministers of the Republic of Uzbekistan No. 541
dated 07.09.2020 "On further improvement of the mechanism for assessing environmental
impact", objects of I and II categories of environmental impact are subject to the procedure
for passing public hearings about environmental impact. In accordance with, the Public
Hearing Meeting was conducted in Angor District 17 of August 2021.

Besides, during the ESIA study, qualitative and quantitative techniques were applied for public
disclosure as Household Survey, Local Authority Disclosure and Focus Group Discussion.
Household survey covered 83 household, which of 57 were in Angor and 26 of them were in
Termez.

Local Authority Disclosure were conducted among 8 local authority representatives in Angor
and Termez districts from 22 to 29 July, 2021.

First Focus Group Discussion (FGD) was held in Uchqizil with 24 attendances, who were the
representative of Khokiyat, district statistic department, district health department, labor and
social protection, mahalla on 28 July 2021.

At the same day the 2™ FGD was held in Angor with 37 attendances, who were the
representative of Khokiyat, district statistic department, district health department, finance
and investment department, labor and social protection, mahalla.

The main concerns raised during the first social site survey were related to the usage of
Uchkizil Reservoir which has significant importance to the local people regarding irrigation,
and recreational activities. The majority of the respondents highlighted that their school needs
well-equipped sports center so that youth could have an opportunity to develop their skills in
sports.

Stakeholder Engagement Plan

The ESIA Report includes a stand-alone SEP which is prepared based on the social site
surveys. The SEP aims to establish and maintain constructive dialogue between the Project
and the local communities, other stakeholders and interested groups.

The Project Company will assist and collaborate with the EPC Contractor to implement the
SEP throughout the construction phase of the Project. The implementation of the SEP
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throughout the operation phase of the Project will be under the responsibility of the Project
Company.

All stakeholders (individuals, groups, or entities) directly and/or indirectly affected by the
Project or have a direct or indirect influence/impact on the Project are identified in the SEP.
Besides, to establish and maintain a constructive relationship through public consultation and
information disclosure, relevant mechanisms and tools are defined in the SEP. In addition,
the SEP establishes external and internal mechanisms that will ensure timely and appropriate
implementation of actions for the management of grievances and feedback received.

Grievance Mechanism

Grievance Redress Mechanism (GRM) will be developed enable stakeholders to raise
grievances to the project and seek redress when stakeholders perceive an adverse impact
arising from the project activities. The mechanism sets out clear systematic steps for affected
individuals and communities to submit complaints and feedback and simultaneously for the
Project in responding to queries, feedbacks and complaints received. This mechanism will be
applied to guarantee the project is responsive to any concerns and grievances particularly
from affected stakeholders and communities.

GRM will be available to personnel, workers, project staff and people living or working in the
areas impacted by the project activities. Any impacted or concerned person or group of people
about the project activities have the right to participate in the GRM and be encouraged to use
it. Moreover, the developed GRM does not replace the public mechanisms for filing complaints
and resolving conflicts in the legal system of Uzbekistan, but, on the contrary, seeks to
minimize its use as much as possible.

The external and internal grievance collection channels to be used during the construction
and operation phase are described in the ESIA Report. The Project Company will review and
adapt these channels, as appropriate and consistent with their internal/institutional
procedures and mechanisms, within the SEP to be updated prior to start of operation phase
and implemented throughout the operation phase.
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1. INTRODUCTION

The government of the Republic of Uzbekistan aims to modernize and increase electricity
production in the country to foster economic growth.

Uzbekistan is an energy-intensive country. The investment in CCGT technology will assist
Uzbekistan in moving toward a low-carbon economy. Power generation from burning gas in a
CCGT is the cleanest method of generation using fossil fuels. The CCGT turbines burning
natural gas produce significantly fewer greenhouse gases than traditional coal or oil-fired
thermal power stations, as a result of both the less greenhouse-intensive nature of natural
gas and the greater inherent energy conversion efficiency of CCGT technology. The
introduction of CCGT technology will therefore begin the process in Uzbekistan of reducing
the average greenhouse intensity of power generation. This process will accelerate as older
less efficient plants burning coal or oil are retired and more CCGT plants are added to the
total asset mix.

In addition, Uzbekistan is actively involved in energy trading with neighboring countries and
is an active participant in the Central Asia Regional Economic Cooperation (CAREC). In 2008,
the CAREC countries defined their long-term strategy for developing the region's energy
sector as” to ensure energy security through the balanced development of the region’s energy
infrastructure and economic growth through energy trade.” Uzbekistan would like to increase
the amount of gas exported to the region, and so any reduction in domestic gas consumption
means that there is more gas available for export.

In line with national energy strategy, Ministry of Energy has signed an agreement with Stone
City Energy for designing, financing, building, commissioning, operating, and managing the
1,600MW power plant for a period of 25 years.

This report is prepared in pursuance of the agreement mutually signed between FC “SCE-
QUVVAT” LLC and JV "“UzAssystem "“LLC. UzAssystem is appointed to undertake an
Environmental and Social Impact Assessment Report (ESIA) in compliance with the Asian
Infrastructure Investment Bank (AIIB) Environmental and Social Policy (ESP) and
International Finance Corporation (IFC) Standards for the project of the CCPP.

It should be noted the proposed project is considered as Category I of environmental impact
with a high risk according to the Law "On Environmental Expertise" and the Decree of the
Cabinet of Ministers of 07.09.2020 N° 5410n further improvement of the mechanism of
environmental impact assessment"). Hence, first stage of the Environmental Impact
Assessment report (national acronym - PZVOS) was developed for this facility and a positive
Conclusion of the State Environmental Expertise of the Republic of Uzbekistan No.04-01/10-
08-1655 dated September 29, 2021 was obtained. As the Stage III of national EIA process
The ‘Statement on Environmental Consequences’ (*ZEP’ is the national acronym) represents
the final stage of national EIA process and it will be conducted before the project is
commissioned.

The Surkhandarya 1600 MW Combined Cycle Power Plant will be referred to as "The Project"
entire of the report.

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

2. PROJECT INFORMATION

2.1 Project Description

The proposed Project is a CCPP project. The combined cycle power plant consists of two CCGTs
and a steam turbine (one unit). The baseload capacity of the Project is 1,600 MWe. The fuel
to be used at the plant is natural gas and it will be supplied from a pipeline to be constructed
by the Government. The electrical high voltage system of the plant will have a 500 kV grid
connection with an air-insulated switchyard to be constructed in the Project area. The plant
will have two transformers (600 MVA), two auxiliary transformers (27/44 MVA), and various
auxiliary transformers.

In the CCPPs, compressed air and natural gas enter the combustion section of the gas turbine
plant. Combustion products in a gas turbine with a temperature of approximately 1500°C
enter the gas turbine converting kinetic energy into mechanical energy. After the gas turbine,
the exhaust gases at a temperature of 670°C enter into the heat recovery steam generator
in which steam is generated by transferring thermal energy from the feed water. Exhaust
gases from the heat recovery steam generator are discharged into the atmosphere through
the stack at a temperature of 85° to 140°C, depending on the content of sulfur. The exhaust
gas that loses its heat leaves the power plant via the stack and is emitted to the atmosphere
via two stacks 65 m in height and 8.24 m in diameter.

The generated steam in the two heat recovery steam generators enters into the steam
turbine, where the kinetic energy of the steam drives the turbine, generating mechanical
energy. The exhaust steam is sent to the condenser and, due to heat exchange with the
cooling air, is converted into condensate, which is then sent back to the boiler. To replenish
the technological losses of steam and water, the power unit is continuously fed with
demineralized water. In this process, additional electricity is generated without the use of
additional fuel. The Schematic Illustration of a Combined-Cycle Gas Power Plant is presented
in Figure 5.
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Figure 5: Sample of the Schematic Illustration of a Combined-Cycle Gas Power Plant [1]

2.1.1 Project Facilities

The main features of the power plant is presented Table 5. The overall project layout with
legend is provided in Attachment B.

2.1.1.1 Design and Principle of Operation of a CCPP

The air compressed in the CCGT compressor continuously enters the combustion chamber,
where it promotes the combustion of gaseous fuel at constant pressure. The combustion
products enter the gas turbine, where the kinetic energy of the gas flow is converted into
mechanical work of the turbine rotor rotation, where electrical energy is obtained. The gas
temperature in front of the gas turbine, depending on the turbine series, is in the range of
1100-1500 ° C.

After the CCGT unit, the exhaust gases at a temperature of 670 ° C are fed into a waste-heat
generator (waste-heat boiler), in which steam is generated by transferring thermal energy
from gases from the gas turbine to feed water and steam. The gases from the waste heat
boiler are discharged into the atmosphere through the chimney/stack at a temperature of
about 85-140 ° C.

The generated steam in two waste heat generators enters a steam turbine, where the kinetic
energy of the steam drives the turbine, generating secondary mechanical energy and,
accordingly, obtaining additional electrical energy.
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The combined cycle plant consists of two separate units: a steam power unit and a gas turbine
unit. In combined cycle plants, the first generator is located on the same shaft as the gas
turbine, which generates an electric current due to the rotation of the rotor. Passing through
the gas turbine, the combustion products give it only part of their energy and still have a high
temperature at the outlet of the turbine. Further, the combustion products enter the steam
power plant, into the waste heat boiler, where water vapor is heated. The flue gas
temperature is sufficient to bring the steam to the state required for the rotation steam turbine
and additional electrical energy (temperature 500 degrees Celsius and pressure 80
atmospheres) (see Figure 6).

Figure 6: Process Flow Chart for Electricity Generation

The exhaust steam is sent to the condenser and, due to heat exchange with the cooling air,
is converted into condensate, which is then sent back to the boiler. To replenish the
technological losses of steam and water, the power unit is constantly fed with chemically
demineralized water.

Gas will be supplied to the territory of the section of the combined-cycle power plant with a
total capacity of 1600 MW through newly constructed pipelines. Fuel gas enters the gas
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treatment station, equipped with coarse filters and a commercial gas flow meter, and then to
the gas control station (GRP), where it is cleaned for subsequent throttling before afterburning
(if necessary), then to the gas booster compressor station and then to the enters the main
body for combustion in the combustion chamber of the gas turbine.

It is expected that the efficiency of each of the two CCGT units will be 60%, which is 1.6-1.7
times higher than the efficiency of the existing power plants in the energy system of
Uzbekistan (34-37% on average).

The maximum consumption of natural gas at each CCGT unit is 141,500 m3/h (i.e. 283,000
m3/h for two CCGT units). The consumption of natural gas at the new combined cycle power
plant as a whole will amount to 283,000 m3/h x 8,000 h = 2,264 billion m3/year (working
hours per year will be 8,000h).

A gas booster compressor station (GDCS) is used to supply natural gas to the CCGT
combustion chambers.

The gas booster station is designed to compress a mixture of hydrocarbon gases, which serves
as a fuel for a gas turbine, during continuous operation of a combined cycle power plant with
necessary breaks for preventive maintenance (topping up oil, cleaning filters, etc.). The
booster compressor station is designed to operate the CCGT unit with maximum gas
consumption. Gas is supplied to the compressor station with a pressure of at least 9 kg / cm?
and is supplied from the gas compressor station to the CCGT unit to the input block for
operational regulation and measurement of the gas flow rate.

Flue gases from the installed CCGT units, containing nitrogen oxides (NO, NO2), carbon
monoxide (CO), and sulfur dioxide (SO2 negligible), will be discharged through two individual
chimney/stacks 65 m high and 8.24 m in diameter.

The main advantage of the proposed design solution from the standpoint of ecology is the
reduction of nitrogen oxide emissions in comparison with the currently operated power units,
which is achieved due to the use of combustion chambers with dry low-toxic burners when
burning natural gas.

At each source of emissions from CCGT units, an automated system for tracking emissions is
provided, which provides for continuous instrumental measurements of the concentrations of
pollutants (NOx, SO2, CO). In addition, the following parameters of flue gases will be
monitored: volumetric flow rate of flue gases, temperature, pressure, total carbon, and water
vapor.

The new installation will be controlled using an automated control system, which, along with
operational control, will create high operational reliability and reduce emergency risks.
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Table 5: Main characteristics of the designed combined cycle power plant

Type of technology

The total area of the allocated land for
construction

Number of units of combined cycle
plants

Power Generation

Capacity of each unit

Configuration

CCGT type

CCGT efficiency

Working hours per year

Fuel

Natural gas consumption per hour for
one unit

Annual consumption of natural gas

Condenser cooling type
Cooling tower type

Source water - cooling water
Initial water

Source of Raw Water

Process water - for boilers

Stack height

Stack diameter

Auxiliary equipment

JV” UzAssystem” LLC

Shahrisabz str., 5A, Tashkent Uzbekistan

Combined Cycle Power Plant

73.4 hectares.

2

1600 MW

Gas Turbine - 551 MW
Gas Turbine - 551 MW
Steam Turbine - 538 MW

2 Gas Turbines + 2 Heat Recovery Steam Generators
+ 1 Steam turbine

Siemens
60%
8000 h

Natural gas
283.000 m3/h

283.000 m3/h x 8.000 h
= 2.264.000.000 m3/year

Water cooled

Dry cooler system

Source water comes from the lake "Uchkizil"
Uchkizil Reservoir

Uchkizil Reservoir

Process demineralized water will be supplied from our
own demineralization plant through a connection to the
demineralized water system

65 m
8,24 m

- Feed Water and Steam System
- Fuel Gas System Incl. Gas Compressor Station
- Dry Cooler System
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- Closed Condenser System
- Water Treatment System
- Waste Water System

- Sampling System

- Dosing System

- Firefighting System

- Lifting System

- Electrical System

- Standby Diesel Generator
- C&I System

- Civil Works System

2 transformers 600 MVA,

Number and type of transformers 2 auxiliaries 27/44 MVA,
various auxiliary transformers

A purification system will be used for water purification, which includes:

Pre-processing systems;

Demineralization systems; demineralization system (reverse osmaosis or anion axion
filters) volume

Drinking water treatment systems.

The operating mode of the new combined cycle power plant is basic, year-round, round-the-
clock with the maximum possible number of hours of electric power use.

The main power generation equipment consists of:

New generation combined cycle plants of the type - 2 units. (manufacturer "Siemens",
Germany) (see Figure 7);
Steam turbine - 1 unit. ("Siemens" manufacturer Germany) (see Figure 8).
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Figure 7: Sample of the Combined Cycle Gas Turbines with a capacity of 1600 MW

Figure 8: Sample of the Steam turbine "Siemens"
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The overall electrical efficiency of the proposed CCGT unit is ~ 60%. The proposed CCGT unit
belongs to a relatively new type of power plant operating on natural gas. Combined-cycle
power plants are designed to obtain the maximum (primary and secondary from hot exhaust
gases) amount of electricity. The main characteristics of the steam turbine are presented in

Table 6.

Table 6: The main characteristics of the steam turbine

Rotational speed 15,000 rpm
Steam pressure 30 bar
Steam temperature 400 °C
Rated frequency 50-60 Hz

The composition of natural gas to be used as fuel for CCGT unit, according to JSC "Uztransgaz"
(gas supply and gas transportation company in Uzbekistan) is given below in Table 7.

Table 7: Natural gas composition

Methane

Ethane

Nitrogen

Carbon dioxide

Oxygen

Hydrogen sulfide, g/m3
Mercaptan sulfur, g/m3

The lowest heat of combustion in terms of 20 °C and
101.32 kPa, M1/ m3

Mechanical impurities weight, g/m3
Gas density at standard conditions, kg/m3

Molecular weight of gas, g/mol
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2.1.2 Ancillary/Support Facilities
The following elements of the plant will also be part of the Project:

Site entrance and security building;
Administration building, offices and amenities;
Central Control Room;

HVAC system;

Electrical Systems;

Laboratory;

Workshops;

Warehouse and stores;

Emergency Diesel Generator;
Fire-fighting system; and

Other mobile plant and vehicles.

A dedicated firefighting team will be based on-site during operations. A simplified version of
the project layout is presented in Figure 9 and the project layout is provided in Figure 10.

Figure 9 Simplified Version of the Project Layout
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Figure 10 Project Layout
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2.1.3 Associated Facilities

As per AIIB ESP, Associated facilities are activities that are not included in the description of the
Project set out in the Legal Agreements governing the Project, but which, following consultation with
the Client, the Bank determines are:

directly and materially related to the Project;
carried out, or planned to be carried out, contemporaneously with the Project; and
necessary for the Project to be viable and would not be carried out if the Project did not exist.

The AIIB requires the Client, as part of its environmental and social assessment, to identify and assess
the potential environmental and social risks and impacts of Associated Facilities, and implement
measures as follows.

To the extent the Client controls or has influence over the Associated Facilities:
o the Client is required to comply with the requirements of the ESP and applicable ESSs
with respect to such facilities, to the extent of its control or influence; and
o if the Associated Facilities are financed by another MDB, bilateral development
organization or development finance institution, the Bank may rely on the requirements
of such other development partner in place of all or some of the requirements set out
in the ESP and ESSs, provided that, in the Bank’s judgment, such requirements do not
materially deviate from what would otherwise be required under the ESP and ESSs.
If the Client does not control or have influence over the Associated Activities, it identifies in
the environmental and social assessment the environmental and social risks and impacts the
Associated Facilities may present to the Project, as well as potential mitigation measures that
are within the Client's control. The Client is required to demonstrate, to the Bank’s satisfaction,
the extent to which it does not exercise control or have influence over the Associated Facilities
by providing details of the relevant considerations, which may include legal, regulatory and
institutional factors.

This section aims to provide the details of the associated infrastructures in order to identify the ESIA
study requirement for those facilities. Hereafter the list of potential associated facilities considered:

Air insulated substation, wherein the electric power will be evacuated from the Project.

9 km overhead transmission lines (OHL) connecting between the substation and the existing
grid facilities.

Gas pipelines and the gas distribution station that feeds the gas to the Project.

2.1.3.1 Air Insulated Substation

The Project Company and National Electric Grid of Uzbekistan (NEGU) has signed a Power Purchase
Agreement (PPA) regarding the construction of 1600 MW CCPP. The official letter received from NEGU
dated 10 June 2022 indicates that in accordance with the PPA, the Project Company is responsible for
the construction of the power plant itself and 500/220 kV AIS.
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It is mentioned that, the AIS facility has been planned separately and before the acceptance of the
Project due to the forecasted demand in the project area. Since the planned project will secure the
uninterrupted supply of electricity, the AIS project has been integrated to the plant area to decrease
CAPEX of the required grid construction and to secure its completion in shorter time. Upon completion
of the construction activities, AIS will be transferred to NEGU. Therefore, AIS is considered as project
component and impacts related with the AIS are part of this ESIA study. The AIS is located within the
project area and the ESIA study therefore covered the impact area of the AIS.

2.1.3.2 Overhead Electricity Transmission Line

The grid infrastructure present in the relevant region is part of the national backbone extension
towards the southern border of Uzbekistan.

The southern segment of the national backbone is expected to handle the cross-border power flow
requirements with Tajikistan and Afghanistan, in addition to enabling reliable power evacuation from
the southern operational region, Surkhandarya, towards the central and south-west operational
regions which are expected to have an increasing demand over the coming years based on population
growth, economic growth and industrialization trends in the country.

Moreover, the region is among the most convenient areas in Uzbekistan for the construction of new
solar PV plants, which is a big part of the country’s energy transformation and decarbonization strategy
for the coming years. In this respect, there is already a 450 MW solar PV plant project in Sherabad,
which is also going to connect to the substation SS Surkhon. Shortly, the region is expected to host
an increasing capacity of solar PV plants and contribute to the renewable power generation capacity
increase.

The Grid Impact Assessment study conducted by UzAssystem has revealed that the best grid
connection strategy for full power evacuation from the Project is through grid integration at both 220
kV and 500 kV voltage levels. Figure 11 provides a visual description of the proposed OHL connection.

One generation substation at 220/500kV to have 2 sets of autotransformers 3x167 MVA.

Two double circuits (4 lines) of new 9km 220 kV OHLs from the generation substation to be
connected as ‘Line-in/Line-out’ (LILO) connection to the existing 220 kV OHLs: ‘L-Naibabad 1/,
‘L-Naibabad 2’, ‘L-Amu 1’, ‘L-Amu 2’.

One single circuit (2 lines) of new 9km 500 kV OHL from the generation substation to be
connected as LILO connection to existing 500 kV OHL called ‘L-Surkhon - Puli-Khumri’
(Afghanistan)

Since the generation substation is part of the project component as mentioned in Section 2.4.3.1, the
OHL listed above is considered associated facility of this Project, for the reasons:

The 9 km 220/500kV OHL is directly and materially related to the substation which is part of
the Project;

The 9 km 220/500kV OHL will be carried out contemporaneously with the substation, which is
part of the Project; and

The 9 km 220/500kV OHL is necessary for the Project to evaculate the electricity; and would
not be carried out if the substation which is part of the project did not exist.
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220kV/500kV
Surkhon SS >

220kV OHL from

«— Surkhon—220kV SS to _
Naibabad 1-2 SS (Islamic
Republic of Afghanistan)

500kV OHL from
Surkhon-500kV SS to —
Puli-Khumri SS (Islamic
Republic of Afghanistan)

220kV OHL from
Surkhon-220kV SS to
amu 1-2 SS (Republic of
Uzbekistan)

220kV/500kV 500kV OHL (2 lines)
Generation Substation /

220kV OHL (4 lines)

Figure 11. Proposed Grid Connection Strategy for SCE CCPP

The 9 km 220/500kV OHL as associated facility will be designed, built and operated by National Electric
Grid of Uzbekistan (NEGU, the Purchaser) according to the PPA. The selection of the OHL corridor has
been optimized to minimize the E&S impacts.

An important point is that the proposed grid connection strategy enables the transmission system
operator, NEGU, to mitigate technical and environmental impacts for the power supply schemes to
the city of Termez, which is located towards the south of the Project site. Thus, required investments
for power evacuation arise directly from the operational requirements of NEGU to manage the power
grid in its southern operational region, Surkhandarya, and also the Project investment will cancel new
additional NEGU substation investment for Termez city (mentioned in the previous subsection).
Additionally, the generation substation at the Project site will also be transferred to NEGU after its
construction. Since as a private investor the Project has more flexibility to be able to conduct the
project faster and shorten the period, construction-related environmental and social impacts are also
mitigated as well as accelerating the reliable electricity in the region. All grid investments are going
to be built as per NEGU’s operational requirements for the region, separate from the Project, and grid
assets will be transferred to NEGU following the commissioning phase.
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This would also mean that the OHL routes (without cancelation of the planned substation) would be
significantly longer than the currently proposed 9 km. LILO solution due to the distance of the load
center from the 500 kV transmission line between SS Surkhon and SS Puli-Khumri in Afghanistan.

It has also been calculated that integration of the Project in this configuration will not cause any
overload in the grid even if the cross-border connection between Uzbekistan and Afghanistan is
disconnected and the generated power can be evacuated towards other parts of the national
transmission grid without causing any overloading on any of the existing grid equipment.

2.1.3.3 Gas Pipeline Connection

As it can be seen from Figure 12, the Construction of both gas distribution pipeline and gas distribution
station is planned, by the government, to be located at the border of the Project area.

These constructions of both gas distribution pipeline and station will be conducted independently from
the Project realization.

Therefore, only the gas pipeline connection between the plant from the gas distribution station will be
built specifically for the Project.

Based on the location of the planned gas distribution station (at the border of the CCPP areas), this
gas pipeline connection, between the distribution station and the CCPP will be routed only to the area
of the plant.

Under Article 6 of Presidential Decree No. 5193 dated 24% July 2021 (“Presidential Decree”), JSC
Uztransgas has been instructed to construct a new gas pipeline connecting the M25 gas fields to the
Project. Ministry of Finance has been made responsible for arranging the financing for the gas pipeline
by September 2023 and JSC Uztransgas is responsible for completing the construction within the
timelines.

Pursuant to the Presidential Decree, JSC Uztransgas has commenced the route surveys and studies
for the construction of the pipeline. The proposed route is sparsely populated and does not require
the resettlement of any population. The overall length of the pipeline till the site is expected to be
~110 kms and will be constructed on an EPC basis. The overall construction is expected to be
completed before Q4 2024.

Once completed, the gas pipeline will allow the integration of the gas from the M25 field with the
overall gas network in Uzbekistan. The gas pipeline is a strategic asset for the Government of the
Republic of Uzbekistan and all aspects of the design, construction, and operation of the pipeline will
be under the control of Uztransgas. The construction and operations of the pipeline will be in
accordance with the applicable environmental and social regulations in Uzbekistan.

The Project Company, as per the project agreements, will only be responsible for the interface with
the gas pipeline in accordance with the design agreed upon and approved by Uztransgas.

Thus, the gas pipeline and the distribution station are not associated facilities to this Project.
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Figure 12: Proposed Gas Pipeline Network Connection Strategy for SCE CCPP

2.1.3.4 Analysis of Associated Facilities

As mentioned above, Government enhancing and enlarging both the electric grid network and gas
pipeline network in the Surkhandarya region. The Project is located near the current planning of
enlargement projects. Uzbekistan Government will realize these enlargement projects independently
from the Project. These facilities are planned for the benefit of the region.

In conclusion, the 9km 220/500kV OHL is associated facility of the Project. However, the Project
Company will not have any control or influence on the overhead transmission line. Therefore, a brief
explanation on likely impacts of the overhead electricity transmission lines and natural gas pipeline
are summarized in the following subsections. Requirements in accordance with the national
environmental legislation should be followed during the construction and operation of the OHL and
relevant impact assessment studies should be conducted. Requirements according to the national
legislation for the associated facilities are summarized below.

2.1.4 National EIA Requirements regarding OTLs and Natural Gas Pipelines

According to the Decree of the Cabinet of Ministers of RUz No. 541 dated 07.09.2020, following power
transmission and gas transmission lines are subjected to the state environmental expertise:

power transmission lines and gas pipelines of republican and interstate significance are
subjected to Category I of environmental impact (high risk).

Power transmission lines and gas pipelines of the Republic of Karakalpakstan, regions and
Tashkent city are subjected to Category II of environmental impact (medium risk).

Power transmission lines and gas pipelines of regional and urban application (except Tashkent)
are subjected to Category III of environmental impact (low risk).
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The natural gas pipeline that is planned to be built to supply the Surkhandarya CCCP is listed under
the Category II, whereas the overhead transmission line is listed under the Category III. For Category
IT and III projects all stages of EIA (see Table 16) are required.

Environmental protection during construction and operation of high-voltage power lines shall be
ensured by making design decisions in strict compliance with the by-laws and regulatory documents
effective in the Republic of Uzbekistan.

a) The distance to the nearest constructions when designing power lines shall be regulated in
accordance with the requirements of SanPiN No 0350-17 "Sanitary norms and rules for protection of
atmospheric air in populated places in the Republic of Uzbekistan".

b) The boundaries of the sanitary protection zone are determined in accordance with the SanPiN No.
2971-84 “Sanitary norms and rules for protection of population from impact of electric field created
by overhead power lines”.

c) Construction of electrical networks in protected areas shall be determined on the basis of the Decree
of the Cabinet of Ministers of the Republic of Uzbekistan No. 93. "On approval of the rules for the
protection of electrical networks and structures" dated May 17, 2010.

d) Determination of persons carrying out felling of trees or pruning of trees, when electric networks
pass through forest areas growing in close proximity to wires, is determined on the basis of the Decree
of the Cabinet of Ministers of the Republic of Uzbekistan No. 93 "On Approval of the Rules for Protection
of Electrical Networks and Structures" dated May 17, 2010.

2.1.5 Likely Impacts of Overhead Tranmission Lines and Mitigation
Measures

The following environmental and social impacts shall be considered during construction activities of
the overhead electricity transmission lines. The measures to mitigate the impacts shall be described
in the environmental documents to be prepared by relevant parties. Among others, some generic
mitigations are recommended for NEGU’s consideration under each subsections.

Soil and Geology

Possible Impacts

Temporary land use change (construction site, temporary access and transportation roads,
storage of the vegetable soil layer and the excavated and extracted rocks that will be used
afterwards for landscaping and filling, etc.) that has impacts such as degradation of the soil
profile,

Soil degradation in the excavation site:

Topsoil stripping

Earth compaction

Soil erosion and landslide

Dust accumulation in contaminated soil with other air pollutants due to soil excavation,
transportation traffic, loading and unloading raw materials etc.
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Accumulation of contaminants (S0O2, NOx and heavy metals) in the soil due to wet deposition
(due to snow and rain)

Infiltration to the wastewater collection network in the construction site, dispersion to the soil
of the water filled with material such as cement

Penetration of leachate arising from the uncontrolled storage of the wastes and construction
materials into the soil

Measures to be Taken

Limitation of temporarily and permanently occupied lands;

Using appropriate transportation and construction equipment with low-pollutant engines
Compliance of the transportation and construction equipment operators with the temporary
service routes specified,

Measures to prevent and control pollution: Regular maintenance of the transportation and
construction equipment; temporary storage of the stripped topsoil and extracted rocks in the
specially designated areas and under suitable conditions; management of other wastes; and
management of asphalt and concrete preparation facilities

Prevention of the soil erosion during the use of the road by means of the rehabilitation of the
road surface where necessary

Proper collection and treatment of the wastewater that will be generated during the road
maintenance works; disposal of the treated effluent in accordance with the legal provisions

Noise and vibration

Possible Impacts

The vehicles and equipment to be used in the construction works causing noise that might
affect the workers, locals and animals around the operation points

The vibration generated by the construction works such as blasting, stone and rock extraction,
establishment of building foundations, piling and the truck traffic especially on the uneven
surface leading to the following:

Measures to be Taken

Timely and regular maintenance of machinery and equipment to be used

Creating a schedule for the construction activities on the route in a way that will reduce impacts
(in hours during the day);

Preparing a plan for the arrangement of the vehicle traffic with the purpose of limiting the
frequency of passage from the residential areas during the construction phase

Checking and ensuring the compliance with the speed limit and tonnage for the trucks passing
from the residential areas during the construction phase

Performing background noise level measurements in order to take the corrective measures for
the excessive noise pollution during the construction phase

Regular maintenance of the vehicles and equipment by authorized service providers

Air Pollution

Possible Impacts
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Generation of dust from the soil removal, excavation works, transportation traffic, loading and
discharging of the materials etc.

The emissions of the air pollutants caused by the equipment used for transportation and
construction (particulate matter emissions from diesel motors, NOx, volatile organic
compounds, carbon monoxide, benzene and other various hazardous air pollutants).

Measures to be Taken

Checking the roadworthiness of the vehicles and construction equipment,

Ensuring the service roads and the construction sites where construction equipment operates
remain damp by using a street sprinkler

Periodically washing the tires of the vehicles in order to prevent dust emissions during the
transportation of the excavation materials

Checking and cleaning the loose materials on the vehicles and at the sites used for the storage
of the excavation materials

Covering the tops of the trucks used to transport the excess excavation materials with a
tarpaulin

General socioeconomic impacts including the impacts on public health

Possible Impacts

Disturbance caused by noise, vibration and air pollution, and airborne diseases (asthma, allergy
etc.)

Economic impacts arising from changes in land use

Health and safety impacts arising from the use of explosives, use of heavy construction
equipment etc,

Adverse impacts such as noise, etc. on the residential areas in the vicinity of construction sites
and transportation routes in the event that night works are performed

Measures to be Taken

Reducing the Workplace Health Risks

Using personal protective equipment and providing seasonal work clothes

Using high-quality fuel and proper equipment

Regular performance of emission control

Building underpasses and overpasses in the residential areas where the route passes in order
to ensure safe passage

Reducing the health risks for the local community

Using brand new, highly efficient and safe road construction machinery and equipment
Determining a precise route for the construction vehicles and equipment, and observing the
working hours

Working in coordination with the local health units
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Impacts on the Surface and Ground Waters

Possible Impacts

Damage in seasonally or continuously flowing stream beds during the construction works;
change in the waterbeds; temporary disruption of other morphologic factors and/or flow profile
(speed, level), and possible temporary impacts on the level of groundwater
The physical, chemical and biological qualities of the waters changing due to the
aforementioned factors; observing pollution on surface and ground waters.

Measures to be Taken

Suitable designs and construction techniques that aim to limit/restrict the activities that cause
the waterbed to change/get disrupted

Impact-mitigating measures that aim to prevent and control the pollution (very similar to those
described for Soil and Geology)

Impacts on flora and fauna, eco-systems, landscape and protected areas

Possible Impacts

Loss of vegetation cover in the areas where construction corridor and filling-splitting works are
performed

Loss of nesting sites of rare or endangered species, and/or habitats with high biodiversity,
deterioration of water courses,

setting barriers against wildlife movement,

visual and auditory disturbance due to the presence of machinery, construction workers and
related equipment,

sedimentation and erosion caused by construction activities and rainwater flow; increased
turbidity of surface waters,

destruction of the landscape areas.

Measures to be Taken

Positioning so as to avoid critical land and water habitats (e.g, old-growth forests, wetlands
and spawning habitats),

Preventing or changing the construction activities in breeding seasons and other sensitive
seasons or at particular times of the day;

Preventing the short and long term impacts on the quality of the water habitats minimizing the
clearing and deterioration of the river bank vegetation cover, providing sufficient protection
against landslide and erosion, and considering the beginning of the rainy season according to
the construction schedule;

Wastes
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Possible Impacts

The following activities will be carried out during the preparation and construction stage:
operations such as stripping vegetable soil, levelling, preparation of the construction site,
construction and installation of the office and auxiliary facilities.

The wastes from such activities include the following:

Domestic wastes (municipal wastes),

packaging and packing wastes of the equipment (wood, cardboard, plastic, etc.),

hazardous wastes (chemical substances such as paints and solvents and their containers, oily
packages and fabrics, etc.)

special wastes (waste oils, accumulators and batteries, filters, etc.)

excavation and construction wastes (i.e. scrap deal, wood, concrete waste, etc.)

Measures to be Taken

domestic wastes, including the organic wastes such as biodegradable food wastes must
temporarily be collected inside containers with closed tops separated from other wastes, and
it must be ensured that they are regularly collected by the related municipalities and disposed
of at landfills.

non-hazardous packaging wastes arising from the materials, parts and equipment should be
collected separately from the other wastes at a temporary storage area reserved within the
site, and should be collected by the licensed institutions/firms authorized by the Ministry of
Environment and Urbanization of Turkey as per the provisions of the Regulation on Packaging
Wastes Control.

limited amount of wastes that are considered as hazardous according to the annexes of the
Regulations on Waste Management must be collected in temporary storage areas segregated
onsite separate from the non-hazardous wastes, and it must be ensured that they are collected
by authorized vehicles, and recovered or disposed of in authorized plants in compliance with
the provisions of the Regulation on Waste Management.

The impacts regarding the operation of overhead electricity transmission lines, but not limited to,
are summarized below:

Soil and Geology

Possible Impacts

Permanent change in land use in the construction area of tower feet as well as in transformer
center and switchyard areas,

Dispersion and leaking of pollutants into soil as a result of the accidents and breakdowns in the
vehicles and equipment to be used in the maintenance works,

The erosion of soil due to the removal of the plants along the working corridor and the
deterioration of the basin structures.

Measures to be Taken
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Compensation of the losses for the loss of land users
Limitation of temporarily and permanently occupied lands;
Prevention of soil erosion by re-planting.

Noise and vibration

Possible Impacts

Noise generated by the vehicles and equipment to be used during maintenance work,
The corona noise, which may occur in the conductors used in transmission lines.

Measures to be Taken

Regular maintenance of the vehicles and equipment to be used for the maintenance works,
and non-performance of the maintenance work during the night hours in the vicinity of the
residence,

During the design work, the route should be selected at an adequate distance from the
vulnerable residential areas in order to reduce the impact of corona.

Air Pollution

Possible Impacts

Dust emissions resulting from the stripping of vegetation and similar activities during the
maintenance work,
Exhaust generated by the vehicle and equipment to be used in maintenance work.

Measures to be Taken

Settling the dust by spraying water with sprinklers during the stripping of the vegetation or
other activities that generate dust emission
Regular maintenance of vehicles and equipment at authorized service centers

General OHS and socioeconomic impacts including the impacts on community health and
safety

Possible Impacts

Unauthorized persons might climb up the towers and receive electric shock and/or fall,
Electromagnetic field effect caused by the electric current,
Economic impacts arising from changes in land use (forest, agriculture etc.),

If glass insulators are used, these insulators might fall down, get broken and cause a fire due
to lens effect under the sun.
Landscape aesthetics impacts

Radio interference from the transmission lines.

Occupational health and safety risks to construction workers during maintenance activities
(working at height etc.,),
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Measures to be Taken

Mounting of mechanical components that will prevent climbing during the service of the
transmission line,

Announcement of the commissioning date of the line and high voltage of the line to the locals;
and placement of the necessary warning signs,

Prevention of fires originating from ETL by use of silicon insulators.

Impacts on the Surface and Groundwater

Possible Impacts

Contamination of the surface and groundwaters with the leakages of oil that is used for the
maintenance of vehicles and equipment,
Domestic wastewater generated by the facilities such as transformer center.

Measures to be Taken

Preventing the performance of vehicle and equipment maintenance in areas close to the stream
beds; prevention of leakage with petroleum / fuel leak intervention kits in the event that
dangerous substances are poured into the soil,

Disposal of the domestic waste within the scope of the relevant legislation.

Impacts on flora and fauna, eco-systems, landscape and protected areas

Possible Impacts

In the event that the ETL route passes through the forest areas, chopping down of the trees
might affect the wild life in the region and might cause the loss of forest habitats,

Adverse impacts on fauna due to corona noise,

Deaths caused by birds nesting on transmission towers,

Risk of fire in the event that the ETL is broken due to natural disasters or accidents.

Collision of avifauna (e.g. Lesser Whitethroat - Sylvia curruca, Egyptian Vulture- Neophon
percnopterus, Masked Wagtail - Motacilla personata, Chiffchaff - Phylloscopus collebitbird
species) on the OHL;
Electrocution of avifuana (w.g. Lesser Whitethroat - Sylvia curruca, Egyptian Vulture- Neophon
percnopterus, Masked Wagtail - Motacilla personata, Chiffchaff - Phylloscopus collebitbird
species) on the OHL.

Measures to be Taken

Selection of a route that will minimize the impacts on flora and fauna as much as possible
during design works,
Placement of anti-bird devices to deter birds from nesting and perching,
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Installment of bird divertors on the OHL and the bird marker balls on the earth wire near the
bird habitats, forest areas and water bodies in the light of detailed avifauna surveys,

Erection of line protection relays to ensure the electricity will be cut off in the event of a rupture
in the ETL due to a natural disaster or accident.

Wastes

Possible Impacts

Wastes generated by the personnel and by the maintenance of vehicle and equipment

Measures to be Taken

Disposal of the hazardous and non-hazardous wastes according to the relevant legislation
Disposal of the domestic waste generated within the scope of the relevant legislation

2.2 Project Location

The Project site is located in the Angor district of the Surkhandarya region of the Republic of
Uzbekistan, on the northeastern coast of the Uchkizil Reservoir, which is an off-stream reservoir type
used for irrigation. The earth dam type Uchkizil reservoir is in operation since 1957.

Distance of the Project area to the regional center of Uchkizil village is approximately 2.0 km, and 14
km to Termez city centre. The location of the Project area in Uzbekistan is presented in Figure 13 and
the Project location (regional) is presented in Figure 14.
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Figure 13: General Project Site Location
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Figure 14: Project Location (Regional Context)

The EIA positive consent decision dated September 29, 2021 and numbered 04-01/10-08-16-55
indicates that a total area of 73.4 hectares was allocated for the implementation of the Surkhandarya
Project by referring the decision of the Khokim (Governor of Region) of Angor district No. 131-8-0-Q
dated August 26,2021, a land plot in Kattakum village community assembly, (see Attachment A).

The Site is at an average elevation of 337 m above sea level whereas the level of the Uchkizil Reservoir
reserve is 318 m above sea level. The coordinates of the Project area is presented in Table 8.

Table 8: Geographic Coordinates of the Project Area
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No North East

1 37°22'25.33 67°14'54.80
2 37°22'54.68 67°14'50.03
3 37°22'54.70 67°14'49.93
4 37°22'55.63 67°14'56.58
5 37°22'56.17 67°15'1.55
6 37°22'56.21 67°15'5.65
7 37°22'55.87 67°15'10.66
8 37°22'55.28 67°15'15.08
9 37°22'54.50 67°15'19.19
10 37°22'52.25 67°15'24.44
11 37°22'25.74 67°15'20.23
12 37°22'20.01 67°15'1.14

EN/INT/Rev :

4

The project area can be considered as a flat terrain and there is no agricultural and/or economic
activity within the project area. Project area consists mainly typical representatives of the flora of
sandy and saline deserts of the southern part of Central Asia. Photos showing the project site are
presented below.

Figure 15: Project Area — General View (July, 2022)
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2.3 Land Use and Site Condition

The three largest land use categories in Uzbekistan are listed as:

agricultural land (46.1% or 20,473 thousand ha),
lands of the forest fund (21.7% or 9 635 thousand ha),
lands of the reserve (27.6% or 12,262 thousand ha).

In total, these land categories cover more than 42 million hectares (95% of the country).

For the construction of the combined cycle power plant, unused land of the Kattakum with an area of
73.4 hectares was allocated (please see Attachment A).

Key aspects of the vicinity of the project boundary:

uncultivated and unused lands in the north, west, and east,

Uchkizil Reservoir in the south,

one of the tributes of the Zang Canal that discharges into Uchkizil Reservoir in the west at a
distance of 450-550 meters,

M-39 main road in the north, northeast and,

the main railway line Kagan-Termez-Dushanbe in the south at a distance of 7 km.

The nearest residential buildings are located in the south (Uchkizil Village, ~1.4 km) and the west
(Kattakum Village, ~1.0 km) (see Figure 16).
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Figure 16: Project Location

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. The official letter of the Surkhandarya Region Khokin, dated 30 August 2021, the
Project area is allocated for the construction of a CCPP with the capacity 1600 MW. The decision was
published on the official website of the regional administration (surkhandaryo.uz).

2.4 Project Spatial Scope and Areas of Influence

Area of Influence (Aol) or the spatial scope is the physical area, which is the minimum study area of
the ESIA studies. Aol is always larger than the project area to assess the potential impacts and the
spatial scope varies depending on the topic being studied. The total spatial scope of the ESIA is the
result of the sum of all the areas of influence from each assessed topic. The Aol is the geographic area
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that may directly or indirectly experience impacts to the biological and, physical or socio-economic
environments from resettlement, earthworks, construction, and operation of the Project components.
The proposed Project Aol includes the receptors that may be permanently and temporarily affected
by the Proposed Project features.

Based on desktop studies and field surveys, potential environmental and social receptors that are
likely to be affected by the proposed Project are determined as per the type of the Project related
activities. Accordingly;

Air Quality: The Aol for the likely impacts on air quality is determined as 7 km by considering
wind direction and nearby settlements (see Figure 17).

Noise Level: The Aol for the likely impacts on noise levels is determined as 4 km by considering
noise emissions and nearby receptors (see Figure 18).

Ecology: The Aol for the likely impacts on ecological features is determined as per the Uchkizil
Reservoir and its surrounding including the Project area (see Figure 19).

Surface Water: The Aol for the likely impacts on surface water is determined as per the Uchkizil
Reservoir (see Figure 20).

Socioeconomy: The Aol for the likely impacts on social features is determined as per the
settlements around the Project area and utilization purposes of the Uchkizil Reservoir (see
Figure 21).
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Figure 17 Aol for Air Qualiy
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Figure 18 Aol for Noise Levels
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Figure 19 Aol for Ecology
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Figure 20 Aol for Surface Water
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Figure 21 Aol for Social

2.5 Construction Phase

The awarded Engineering Procurement and Construction (EPC) Contractor will be responsible to
prepare the Construction Execution Plan, which will be progressively updated through the
construction’s different stages. The Construction Execution Plan will commence with the preparation
of a preliminary construction plan and schedule for each work package; this includes all of the key
dates throughout the construction phase. Critical aspects such as road access, construction seasons,
construction labor availability, and camp requirements are assessed and integrated into the plan. This
information is also to be incorporated into the Health, Safety, Security, and Environment (HSSE) Plan
for the area, which will also address aspects such as traffic management, access, and egress, etc.

The construction activities will consist of site grading, the opening of the access roads, the construction
of administrative, control, and maintenance buildings, and the installation of the power plant facilities.
It is expected that site grading will be minimal due to the current level nature of the site. The general
earthwork activities will consist of cut and fill activities for degrading the site, construction of dikes,
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foundation, and pavement sub-grade preparation, and excavation and backfill for utilities. It is
anticipated that the construction activities will commence in November 2022 and commissioning will
take place in August 2024 (see Table 10).

2.5.1 Water Consumption

The daily water consumption including domestic needs, irrigation purposes, and concrete production
during the construction stage will be approximately 170 m3/day and it is expected that the water will
be brought in containers from nearby containers.

2.5.2 Sanitary Services

Domestic wastewater generated during construction is planned to be collected in septic tanks with
subsequent removal to the nearest treatment facilities in the city of Termez.

2.5.3 Temporary Construction Area

During the construction stage it is anticipated that temporary site offices, workshops and warehouses,
batching plant and outdoor laydown area will be located within the project area (see Figure 9).

2.5.4 Accommodation and Logistics

It is planned that there will not be any accommodation facilities within the construction area. Based
on the previous experiences in similar projects, it is expected the EPC contractor will arrange
accommodation off-site and will use the existing housing compounds located in Termez city. Since the
EPC contractor has not been awarded yet, the location of such accommodation is not readily
determined. However, it will be ensured that the Project Company will specify the standards of facilities
for worker accommodation in line with the IFC/EBRD Worker Accommodation Guidelines.

The EPC contractor will provide the transfer of the workers to the construction site and will perform a
Traffic and Logistics Study to assess roads and determine access requirements via other modes of
transport. It is foreseen that the existing M-39 main road will be adequate during the construction
activities and no additional access road will be opened to reach the project site [3].

2.5.5 Workforce Requirement

It is expected the number of construction workers will be around 2050 during the peak period of the
construction. It is expected that approximately 30% of the workforce could be available as unskilled
staff whereas the rest will require technical qualifications. It is foreseen that the ratio of foreign
workers will be close to the number of local people to be employed, approximately 50%. It is
anticipated that the EPC Contractor will have approximately 130 people and the Project Company will
have 10-15 permanent staff at the site during the construction stage.

It should be noted that the given number of the workforce may change depending on Project needs
during the construction activities.
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2.5.6 Vehicles, Equipment, and Machinery Requirement
The EPC contractor will be in charge for construction activities and will make use of different vehicles,

equipment, and machinery during the construction stage. The expected number of vehicles according
to their fuel types are presented below.

Table 9: List of Vehicles and Construction Equipment During Construction Phase

750t Crawling Crane 1 Diesel
150t Crawling Crane 1 Diesel
Hydraulic Lifting Device and Lifting Frame 1 Electrical
250t Crawling Crane 1 Diesel
50t Crawling Crane 1 Diesel
50t Truck Crane 1 Diesel
Gantry Crane 2 Electrical
Truck 3 Diesel
Forklift 2 Diesel
Electric Welding Machine 301 Electrical
Diesel Generator 1 Diesel
Tower Crane 2 Electrical
Vehicle Crane 2 Diesel
Wheel Loader 1 Diesel
Backhoe Excavator 7 Diesel
Crawler Bulldozer 1 Diesel
Road Roller 2 Diesel
Dump Truck 10 Diesel
Platform Lorry 1 Diesel
Batch Plant 2 Electrical
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Vehicles & Equipment Name Quantity
Concrete Pump Truck 3
Concrete Delivery Truck 6
Piling Machine 4

2.6 Commissioning Phase

Commissioning and testing sequence of the project is given below.
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COMMISSIONING & TESTING SEQUENCE

| DSC / MCC Testing |

| Back Energizing l
l Cold Commissioning |
| Water Treatment |
l v
| HRSG Hydraulic Test l ] HRSG Hydraulic Test |
| HRSG Chemical Cleaning I | HRSG Chemical Cleaning |
| GT SFC Operation I | GT SFC Operation ‘
¥ v
| GT First Fire and FSNL Test | l GT First Fire and FSNL Test ‘
| GT First Synchronization I l GT First Synchronization |
1
¥ +
I 1 I 1
L | L J ]
| ST First Steam |
| ST First synchronization |
| ST Load Test |
Combined Cycle Performance
Test
Combined Cycle Reliability Test
| CoD |

2.7 Operation Phase

During the operation phase of the proposed project, it is anticipated that the number of the workforce
will be around 300 staff. During the operational phase, it is foreseen that project personnel will be
responsible to arrange their own accommodation facilities, which will be most likely located in Termez.

The annual natural gas consumption will be around 2.3 million m3 for the generation of electricity.
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2.8 Closure and Decommissioning Phase

The proposed plant will have a minimum lifespan of 25 years and after this period operation of the
plant will be handed over to Uzbekistan Government. The closure and decommissioning activities will
consist of dismantling and demolition of all structures and removal of above-ground structures. The
potential impacts likely to occur during decommissioning will be similar to the ones defined for
construction activities. Therefore, it has been considered that mitigation measures that are described
for construction activities are valid for the decommissioning stage and shall be applied accordingly.

The decommissioning programme is uncertain and will be developed towards the end of project life.
Environmental and social conditions of the receptors may be different than the current state and there
might be changes in relevant legislation and technologies to be applied. Therefore, it is recommended
that the Project owner shall develop the Decommissioning Plan 24 months prior to the
decommissioning activities. In conclusion, the assessment of impacts during closure and
decommissioning has not been considered in detail in this ESIA.

2.9 Project Schedule and Milestones

The project schedule is presented in Attachment B and key milestones are given below.

Table 10 Key Milestones

Limited Notice to Proceed September 2022

Notice to Proceed October 2022

Site Preparation and Mobilization November 2022

GT 1 Erection and Commissioning August 2024

GT 2 Erection and Commissioning October 2024

Scheduled Project Commercial Operation Date October 2025
V" UzAssystem” LLC Property of JV” UzAssystem”LLC
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3. APPROACH TO ESIA

3.1 Objectives of the ESIA

The main objectives of this ESIA in relation to the Project are as follows:

Provide an overview of the Project design, identification of sensitive receptors in the Project’s
area of influence, and assessment of Project alternatives including Best Alternative Technique
(BAT);

Assessment of baseline conditions (existing conditions) prior to the development of the Project
through review of available data and conducting surveys;

Assessment of the Project’s environmental and social impacts during the construction,
operation, and decommissioning phases;

Review of compliance obligations, including applicable Uzbekistan regulations and international
regulations and standards as well as international lender requirements;

To engage with key stakeholders and Project affected people to disclose Project information,
study outcomes, gain lay knowledge about the local environmental and social context, and
seek feedback on Project;

Determination of applicable mitigation and management measures including monitoring
requirements to be implemented in order to avoid or minimize potential impacts and maximize
potential environmental and social gains;

Prepare a framework from which the construction, commissioning and operational phases
respective environmental and social management systems and plans can be developed and
implemented.

3.2 Structure of the ESIA

To comply with the requirements for environmental and social assessment established by international
good practices, this report is presented in the following format developed by UzAssystem:

Volume 1: Non-technical Summary (Non-techinical Summary of the ESIA, including the main
outcomes, and conclusions).

Volume 2: Main Text, Abbreviation, List of Tables, and List of Figures and Environmental and
Social Management Plan

Volume 3: Attachments

Volume 4: Stakeholder Engagement Plan

Volume 2 consists of the main text of the ESIA, which identifies and elaborates the impact assessment
with mitigation, management, and monitoring measures.
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Non-Technical Summary

A brief summary of the ESIA report and summary of key
findings/results

Volume 2: Main Report

Table of Contents

Provides an overview of each section including the main level
headings

List of Tables

Provides a list of all tables provided in the report

List of Figures

Provides a list of all figures provided in the report

Abbreviations and Definition

Provides an explanation of the units and the key terms used within
the report

Executive Summary

Summary of the main outcomes of the ESIA study

1. Introduction

Presents a general information on the project

2. Project Information

Sets out an overall description of the project activities including the
activity objectives and rationale, project location, activities during the
activity phases, required space for the project, activity resources and
their types and sources, and the project schedule

3. Approach to ESIA

Describes the service provider who prepared the study, assessment
of significant impacts, which will include methodology used for impact
identification, analysis and assessment, analysis and assessment of
potential impacts (for each applicable environmental component)
expected to take place during the different phases of the project
including cumulative and residual impacts, summary of assessment
of anticipated impacts before mitigation, summary of the baseline
studies and the scoping report

4. Project Alternatives

Describes the assessment methodology, “Do-nothing scenario”
alternative, location determination alternatives, design alternatives,
and comparison of alternatives, when applicable

5. Regulatory Framework

Outlines the relevant legal framework and guidance applicable to the
Project which are considered in the study

6. Air Emissions and Ambient Air

Quality

Presents Standards and Regulation, baseline condition, sensitive
receptors, potential impacts, cumulative impacts and monitoring
table related with air quality

7. Noise Level

Presents Standards and Regulation, baseline condition, sensitive
receptors, potential impacts, cumulative impacts and monitoring
table related with noise

8. Water Resources and Water

Environment

Presents Standards and Regulation, baseline condition, sensitive
receptors, potential impacts, cumulative impacts and monitoring
table related with water resources

9. Ecology

Presents Standards and Regulation, baseline condition, sensitive
receptors, potential impacts, cumulative impacts and monitoring
table related with ecological conditions
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10.

Soil, Geology and Groundwater

Presents Standards and Regulation, baseline condition, potential
impacts, cumulative impacts and monitoring table related with
geology

11.

Solid Waste and Wastewater
Management

Presents Standards and Regulation, potential impacts, cumulative
impacts and monitoring table related with waste management
practices

12.

Traffic and Transportation

Presents Standards and Regulation, baseline condition, potential
impacts, cumulative impacts and monitoring table related with traffic
and transportation

13.

Archaeology and Cultural Heritage

Presents Standards and Regulation, baseline condition, potential
impacts, cumulative impacts and monitoring table related with
archaeology

14.

Landscape and Visual Amenity

Presents Standards and Regulation, baseline condition, sensitive
receptors, potential impacts, cumulative impacts and monitoring
table related with visual aspects

15.

GHG Emissions and Climate
Change

Presents impacts related with climate change and GHG generation

16.

Socio-Economics

Outlines the baseline social and economical condition of the project
affected area, potential impacts

17.

Public Consultations

Describes the public consultations that are already performed and
planned consultation activities

18.

Livelihood Restoration

Sets out the legislation and the framework regarding livelihood
restoration

19.

Labor and Working Conditions

Presents Standards and Regulation, baseline condition, sensitive
receptors, potential impacts, cumulative impacts and monitoring
table related with working conditions

20.

Community Health, Safety &
Security

Presents Standards and Regulation, baseline condition, sensitive
receptors, potential impacts, cumulative impacts and monitoring
table related with community health and safety

21.

Human Rights Impact Assessment

Presents Standards and Regulation, baseline condition, sensitive
receptors, potential impacts, cumulative impacts and monitoring
table related with human rights

Attachment A

Letter & Conclusions from State Committee on Ecology &
Environmental Protection

Attachment B

Overall Project Layout, Water Balance Diagram and Project Schedule

Attachment C

List of Archaeological & Cultural Sites within the Surkhandarya Region

Attachment D

Laboratory Analyzes Results
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Section Contents

Attachment E Socio-Economic Annex

Attachment F Environmental Social Management Plan (ESMP)
Attachment G Chance Find Procedure

Volume 4 Stakeholder Engagement Plan (SEP)
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3.3 ESIA Team

UzAssystem has engaged in preparing Local EIA and ESIA Report for this project. This includes
supporting the Project consortium up to Financial Close with their prospective lenders.

In order to ensure that the Project meets the requirements of the State Committee on Ecology and
Environmental Protection, UzAssystem has been subcontracted and will be responsible for some
elements of the ESIA process, including baseline studies, stakeholder identification and
engagement/consultation, and liaison with relevant government authorities in Uzbekistan. The team
of the ESIA Project is presented Table 12.

Table 12: Project ESIA Team

. . . . Entire ESIA UzAssystem
Merve ACIRLI Project Director Environmental Engineer
Ulas GUNGOR Project Manager Environmental Engineer Entire ESIA UzAssystem
Hakan Bekar Senl(?r !ESIA Environmental Engineer Entire ESIA UzAssystem
Specialist
H.Buleunt Senlqr !ESIA Environmental Engineer Entire ESIA AL
Kadioglu Specialist
Chapter 6 Air UzAssystem
Emissions and
Ugur AKCAY ESIA Specialist Environmental Engineer Ambient Air Quality
(Air Quality
Modelling)
Chapter 11 Solid UzAssystem
Ayse AKKURT ESIA Specialist Chemist LSS e
Wastewater
Management
Chapter 11 Solid UzAssystem
. . . Waste and
Eylul KIRBAC ESIA Specialist Environmental Engineer Wastewater
Management
Chapter 4 UzAssystem
Elif ALTUNTAS ESIA Specialist Environmental Engineer Regulatory
Framework
Farrukh Local EIA Environmental Expert ggasltae{o‘: vzhssystem
SATTAROV Specialist P 9 Y
Framework
Ozden AFACAN GIS Manager Hydrogeological Engineer Preparation of maps UzAssystem
Burcu SAHIN GIS Specialist Geological Engineer Preparation of maps UzAssystem
Damla . . ) . UzAssystem
SARACMAVIS GIS Specialist Geological Engineer Preparation of maps
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Mert EKER

Bijan DIZECI

Huseyin EKICI

Gizem ARIKAN

Ozge CELIK

Buse Nur Hayta

Ercan Ozbulut

Timur
Abduraupov

Anna Ten

Maria Gritsyna

Zuri Mustafayeva

Ulugbek Mirzaev,
PhD

Askar Kuvatov
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Geology Manager

Project Engineer

Project Engineer

Biodiversity
Specialist

Social Specialist

GHG Expert

Social Specialist

Herpetologist

Ornithologist

Theriologist

Hydrobiologist

Ichthyologists

Ichthyologists

Geological Engineer

Geological/Geophysical

Engineer

Civil Engineer

Biologist

Sociologist

Environmental Engineer

Sociologist

Ecological Expert

Ecological Expert

Ecological Expert

Ecological Expert

Ecological Expert

Ecological Expert
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Chapter 10 Soil,
Geology and
Groundwater

Chapter 10 Soil,
Geology and
Groundwater

Chapter 10 Sail,
Geology and
Groundwater

Chapter 9 Ecology

Chapter 16 Socio-
economics, Chapter
17 Public
Consultations,
Chapter 18
Livelihood
Restoration,
Chapter 20
Community Health,
Safety and Security

Chapter 15 GHG
Emissions and
Climate Change

Chapter 16 Socio-
economics, Chapter
17 Public
Consultations,
Chapter 18
Livelihood
Restoration,
Chapter 20
Community Health,
Safety and Security

Chapter 9 Ecology

Chapter 9 Ecology

Chapter 9 Ecology

Chapter 9 Ecology

Chapter 9 Ecology

Chapter 9 Ecology
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Freelance
Expert
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Expert
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Expert

Freelance
Expert

Freelance
Expert

Freelance
Expert

Freelance
Expert
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Contribution to

Position Profession Relevant Chapter Company
of ESIA

3.4 ESIA Methodology

This section provides information about the data collection and consultation process undertaken to
inform the ESIA and the methodology that has been used to describe the sensitivity of environmental
and social receptors; predict the magnitude of environmental and social impacts and assess the
significance of impacts upon applicable environmental parameters.

The purpose of an ESIA is to identify the positive and negative impacts caused by project
implementation. This is assessed through an analysis of the effects resulting from the interaction
between environmental and social components and the various activities of a project and its
development, including temporary (for example, during construction) and associated facilities.

The international ESIA flowchart is presented in Figure 22.

Figure 22: International ESIA Process Flowchart (extracted from IFC, A Guide to Biodiversity for Private Sector)
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3.5 Significance Determination Methodology

Environmental and Social impacts can be characterized as interactions between some of the project’s
features and some of the surrounding environment'’s features. The assessment of significant effects
or impacts is an essential concept, which limits the consideration of the effects or impacts a project
may have on the environment to those, which are significant enough to merit the costs of assessment,
review, and decision-making.

The assessment of significance relies on experts’ judgments about what is important, desirable, or
acceptable with regard to changes triggered by the project in question.

At present, there is no international consensus among practitioners on a single or common approach
for assessing the significance of impacts. This makes sense considering that the concept of significance
differs across the varying political, social, and cultural contexts that Projects face.

Nevertheless, the determination of impacts’ significance can vary considerably, depending on the
approach and methods selected for the assessment. The choice of appropriate procedures and
methods for each judgment varies depending on the Project’s characteristics. Several methods, be
they quantitative or qualitative, can be used to identify, predict, and evaluate the significance of an
impact.

The significance of the impact will be determined in three steps as described below.

Environmental Receptors can be described as below:

e Elements of the environment that are of value to the functioning of natural or human systems
(i.e. areas or elements of ecological, landscape or heritage value, soil and sediment, air and
water bodies); and

e Human receptors, such as people (i.e. users of dwellings, places of recreation, places of
employment, and community facilities), and human systems (e.g.employment market).

It should be noted that the sensitivity of the social receptors has been identified according to the field
survey observations, which has taken into consideration the stakeholder feedback received through
the ESIA study. The overall magnitude of the impacts has been determined by using professional
judgement in consideration of the geographical extent, reversibility, duration and frequency of the
impact.

The receptors are described in terms of their spatial importance and/or the sensitivity of that receptor
to change due to potential impacts. The environmental value (or sensitivity) of the receptors identified
will be defined using the criteria in Step 1.

Step 1: The value and sensitivity of the receiving environment/receptor will be rated according to the
following scales.
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Biodiversity

Value and | Physical Human Receptor
Sensitivity | Receptor

Receptor

High Little or no | Receptors with high | Substantial loss of
capacity to | vulnerability and | ecological
absorb proposed | permanent functionality
changes and has | presence within the
national or | direct or indirect
international AOI (e.g. school,
value e.g. | poor or vulnerable
receptors where | household,
people or | hospital). No
operations are | capacity to absorb
particularly project changes or
susceptible to | no opportunity for
noise or  air | mitigation.
quality changes)

Medium Moderate Receptors with | Moderate but
capacity to | moderate to high | sustainable change
absorb proposed | vulnerability and or | which stabilises
changes e.g | somewhat affected | under constant
where it may | by project impacts. | presence of impact
cause some | Limited capacity to | source, with
uncomfort or | absorb changes. | ecological
distraction or | Potential functionality
disturbance opportunities for | maintained

mitigation

Low Good capacity to | Receptors with low | Species or
absorb proposed | to moderate | community
changes and not | vulnerability, or are | unaffected or
protected or has | located in the AOI | marginally affected
low value e.g. |infrequently. Good
receptors where | capacity to absorb
the disturbance | changes with no
is minimal . lasting effects, or

good access to
mitigation
measures.

Negligible | No or negligible | No or negligible | No or negligible
importance and | importance and | importance and
rarity, site scale. | rarity, site scale. | rarity, site scale.
The receiving | The receiving | The receiving
physical human environment | biological
environment is | is tolerant of the | environment is

proposed change
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tolerant of the tolerant of the
proposed change proposed change

The impact is the change of state of the environment which is caused by project activity. In general,
this change can be measured or estimated in some manner. The magnitude of the impacts is classified
as mentioned in Step 2.

Step 2: The magnitude of impacts will be rated according to the following scales.

The magnitude of the Impact scale |
Loss of resources and/or quality and integrity over a significant area; severe change/damage to key

characteristics, features or elements, for more than 2 years

Loss of resources, but not adversely affecting the integrity over a significant area; partial loss
of/damage to key characteristics, features or elements, for more than 6 months but less than 2 years
Some measurable change in attributes, quality or vulnerability; minor loss of, or alteration to, one
(maybe more) key characteristics, features or elements.

Negligible | Little or no measurable change in attributes, quality or vulnerability

Medium

Low

Once the value and sensitivity of the receptor and magnitude of the impacts are assessed, the
significance of the impact will be derived as mentioned in Step 3.

Step 3: The significance of impacts will be assessed as below.

Receptor Sensitivity

Low Negligible

‘ Medium

‘ Moderate
mpact | Medum Negligibi
Magnitude Low Negligible
Negligible Negligible Negligible Negligible

After completion of the significance of the impact determination, mitigation and enhancement measures is evaluated.
The mitigation hierarchy is used to limit the negative impacts and manage risks. Mitigation hierarchy is a step-by-
step process as given below. In this hierarchy, avoid at source is more preferable and compensate is undesirable.
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* Where significant residual impacts remain, compensate or offset them,
where technically and financially feasible.

Residual impacts are those impacts that are predicted to remain after the application of all the
proposed mitigation measures. Residual significant impacts need to be carefully monitored and
managed during the implementation phase of the project. The adverse impacts that cannot be avoided
or removed completely should be minimized, and finally, those which remain significant and cannot
be reduced further have to be accepted. For significant residual effects, it may be necessary to provide
compensation or offsetting. This is where some other aspect of the environment is developed or
managed in a manner that offsets unavoidable significant effects.

3.6 Scope and Objectives of the ESIA

The project investor plans to apply to international finance institutions (IFIs) for the financing of the
Project. Therefore, the Project owner requested this ESIA to meet the IFIs' requirements in accordance
with AIIB and IFC.

The purpose of this ESIA is, like local EIA, to identify potential environmental and social impacts to be
originated from the project activities during construction, operation, and decommissioning phases,
and to propose concrete measures to avoid, reduce or mitigate such potential impacts and risks to the
extent possible.

The most significant disparity between the local EIA and international ESIA processes is baseline
environmental surveys. However, there are similar approaches for illuminating the public about the
project and presenting EIA to the public. In accordance with World Bank processes, at the ESIA
procedure period at the beginning phase of the work, acknowledgment of the public process is
conducted. During this process, it may be easily presented that the public becomes sensitive and has
valued issues and expectations about decreasing the environmental impacts to the lowest level.

ESIA processes are being conducted in compliance with European Union EIA instructions (97/11/EC
numbered instruction and varied 85/337/EEC numbered instruction). On the other hand, the projects
financed jointly with the World Bank’s common finance supply are accepted by other finance
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institutions. To determine the environmental and social expectations from the projects, the standard
assessment and examination procedure has been applied that is called “IFC-PS’s” which is accepted
by most of the finance corporations.

The national EIA procedure usually does not bring out the need for conduction of a socio-economic
survey, usually existing literature data is satisfactory to make a social impact assessment of a project
for both projects. Therefore, further studies were carried out for understanding the existing socio-
economic conditions and the perception of the affected communities about the project with the
intention to get the real impacts of the project on the communities in compliance with the IFIs'
requirements. The social study was initiated with the determination of the objectives of the study and
the desktop studies to gather secondary data. During the following data collection process,
determination of the study area covering the potentially affected settlements, design, and selection of
the sampling, training of the personnel to be assigned for the site survey and the data collection were
the steps. This phase of the social study is followed by the analysis of the data collected, evaluation
of identified impacts and mitigation, and reporting. The primary data was collected through literature
data.

During the following data collection process, determination of the study area covering the potentially
affected settlements, design, and selection of the sampling, training of the personnel to be assigned
for the site survey and the data collection were the steps. This phase of the social study is followed
by the analysis of the data collected, evaluation of identified impacts and mitigation, and reporting.
The primary data was collected by using questionnaires, interviews with the authorities, and
stakeholders.

Another difference between the national EIA Report coverage and internationally accepted ESIA Report
coverage is the need for the development of appropriate environmental and social monitoring
program. For this purpose, the Environmental and Social Management System (ESMS) was developed.

Other additional studies conducted within the context of the international ESIA Report coverage are
as follows:

Detailed social and environmental impact assessment was conducted.

Applicable national and international social and environmental standards are presented.
Environmental Management System is explained for application during the implementation of
the project.

A grievance procedure is developed to forward any complaints, which the public may be faced,
to a competent person/authority, promptly and transparently.

Furthermore, the agreements including all the commitments mentioned in the Report should be
prepared and signed mutually with construction and operation contractors (if any). During the period
of construction and operation, all activities and results thereof should be inspected and reported by
an independent environmental consultant or by an environment monitoring firm. All progress and
events should be reported to the institutions that provide financial support during all phases of the
project, regularly.

3.7 Environmental and Social Categorization and its Rationale

The project is considered as Category I of environmental impact with a high risk according to the
national Law "On Environmental Expertise" and the Decree of the Cabinet of Ministers of 07.09.2020
No.541 “On further improvement of the mechanism of environmental impact assessment". Hence,
first stage of the Environmental Impact Assessment report (national acronym - PZVOS) was developed
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for this facility and a positive Conclusion of the State Environmental Expertise of the Republic of
Uzbekistan No0.04-01/10-08-1655 dated September 29, 2021 was obtained. As the Stage III of
national EIA process The ‘Statement on Environmental Consequences’ (*ZEP’ is the national acronym)
represents the final stage of national EIA process and it will be conducted before the project is
commissioned.

The project investor plans to apply to international finance institutions ("IFIs") for the financing of the
Project. Therefore, the project owner requested this ESIA to meet the IFIs' requirements in accordance
with AIIB and IFC.

Although AIIB and IFC standards are used in the report, equator principles are also taken into
consideration to determine project categorization and used in some relevant parts of the project
report.

As per AIIB ESP, the AIIB screens and categorizes each Project as early as feasible at the outset of its
due diligence assessment of the Project in order to determine the nature and level of the required
environmental and social assessment, information disclosure and stakeholder engagement required
of the Client for the Project. In its categorization, the AIIB takes into consideration the type, nature,
location, sensitivity and scale of the Project, so that the Client’s assessment is proportional to the
significance of the Project’s potential environmental and social risks and impacts.

The AIIB determines the Project’s category on the basis of the Project’s component presenting the
highest environmental or social risk and potential impacts (including direct, indirect, cumulative and
induced impacts, as relevant, in the Project area). The Bank reviews these environmental and social
risks and impacts, regardless of the categorization being considered.

As per categorization of AIIB ESP, the Project is considered as Category A, which is s likely to have
significant adverse environmental and social impacts that are irreversible, cumulative, diverse or
unprecedented. These impacts may affect an area larger than the sites or facilities subject to physical
works and may be temporary or permanent in nature. For Category A projects it is required to prepare:

an environmental and social impact assessment (ESIA) or equivalent environmental and social
assessment, for each Category A Project, and

an environmental and social management plan (ESMP) which is included in the ESIA report for
the Project.

The ESIA for a Category A Project examines the Project’s potential environmental and social risks and
impacts, both positive and adverse, compares them with those of feasible alternatives (including the
“without Project” alternative), and recommends any measures needed to avoid, minimize, mitigate,
offset or compensate for adverse impacts and improve environmental and social performance of the
Project.

Pursuant to Equator Principle 1, the project(s) is categorized as per the magnitude of potential
impacts. As part of their review of a project’s expected social and environmental impacts, EPFIs uses
a system of social and environmental categorization, based on the IFC’s environmental and social
screening criteria, to reflect the magnitude of impacts understood because of assessment.

In that regard, the Project is a Category A project in accordance with Equator and IFC’s Environmental
and Social Sustainability Policy.

Key environmental and social items considered applicable to this appraisal include:

The company’s capacity;
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Identify, assess and manage Environmental and Health&Safety risks and impacts
associated with its construction and operation of the Project,

Identify and manage Occupational Health and Safety (“"OHS”) risks and impacts
associated with;

The primary supply chain of operations;

Labor and working conditions;

Management of wastewater, air emissions, wastes and hazardous materials; and

Land acquisition.

In conclusion, since the project is assessed as High Risk project both under the national legislation
and international standards, which require a full ESIA study.

3.8 Baseline Studies and Research

Forming an integral part of the ESIA, the baseline surveys provide a benchmark of the existing
conditions by which the potential impacts of the proposed project can be assessed for the construction
and operational phase. This ESIA has been informed by a review of relevant desktop information as
well as a series of physical site surveys which have been summarized in the relevant environmental
and social impact assessment Sections of this report. The environmental baseline surveys carried out
as part of the ESIA included is given in Table 13.

Table 13: Environmental and Social Baseline Surveys

Terrestrial Ecology Surveys

Irrigation Reservoir(lake)

Soil Survey

Groundwater and surface water sampling
Sediment and lake sampling

Zooplankton and phytoplankton sampling
Noise Monitoring Survey

Air Quality Monitoring Survey

Socio Economic Data Collection

Stakeholder Consultations

Livelihood Restoration Surveys

Terrestrial Flora and Fauna Survey
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17t July 2021

15t July 2021

15t July 2021

9-16% July 2021

13t July 2021

13t July 2021

10th to 14t July 2021
10t to 16t July 2021
28th July 2021

This has been completed with different stakeholders

on July 2021 through official letters, calls and public
consultation meetings conducted.

15t October 2021
April 2022
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It should be noted that air quality measurements were performed in line with GOST Standards via a
local accredited laboratory (see Chapter 6) by taking into consideration of the following issues;

During the operation stage, the same measurement method will be followed, to assess the
current air quality and the results will be submitted to the competent authority to ensure that
the proposed mitigation measures are effective.

There are no existing major sources of emission in the vicinity of the project area, although,
not wholly representative of long-term conditions, short-term measurements were deemed as
acceptable to check if there exist any extreme unexpected conditions in the ambient air quality.

However, in order to assess medium term air quality, additional air quality measurements are being
performed via passive diffusion tubes sampling and concentrations of SOz, NO2, and NOx are
monitored. The total duration of sampling period with diffusion tubes will be 4 weeks between 20 July
2022 and 20 August 2022. For each pollutant, duplicate diffusion tubes are deployed at all monitoring
locations for increased accuracy. The results of the additional air quality samplings will be provided in
the Final ESIA Report together with the updated air quality modelling study. Since there are no major
industrial sources in the vicinity of the project area, it is anticipated that there would be no significant
changes in the results of the air quality modelling study with the new measurement results. Chapter
6 of this ESIA Report will be updated in the Final ESIA Report to include additional survey results.
However, impacts on sensitive receptors described in this ESIA Report are not expected to be changed.

Figure 23 Passive diffusion tube sampling campaign in July-August 2022
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Similarly, noise measurements were performed according to the GOST standards by the local
accredited laboratory (see Chapter 7). It should be noted that the time interval for each noise
measurement was 15 minutes and the accredited laboratory has performed noise measurement every
hour for two days at each sampling point, which represents a clear picture of the sampling locations.
However, additional noise level measurements will be performed according to the ISO 1996-2 standard
at the same locations to increase the accuracy of the previous measurements. Chapter 7of this ESIA
Report will be updated in the Final ESIA Report to include additional survey results. However, impacts
on sensitive receptors described in this ESIA Report are not expected to be changed.

Regarding the social baseline survey performed in July 2021, although the number of the sampling
and household surveys was calculated by using the internationally accepted statistical formula, due to
Covid-19 restrictions, the planned sampling size could not be achieved and vulnerable groups couldn’t
be addressed well. Therefore, an additional campaign is being performed in July 2022 and August
2022 to have thorough assessment on impacts on livelihood (especially on fishers) in the vicinity of
the Project area. Additional Focus Group Discussion meetings will also be performed with identified
groups such as fishers, women, etc. The social baseline sections and related impacts will be updated
following the social survey to be performed in July-August 2022. The new household questionnaire
survey is presented in Chapter 16 and the Final ESIA Report will present the outcomes of the additional
social site survey. It should be noted that during the stakeholder consultations performed as of July
2022, there are no concerns raised by the local people against the Project. A stand-alone Stakeholder
Engagement Plan is already developed together with the Grievance Mechanism in Volume 4.

As for the ecological baseline conditions, this ESIA Report covers the terrestrial flora and fauna surveys
performed in July 2021 (summer season) and April 2022 (spring season). The first two surveys
revealed that there are no critical and endangered species are observed in and around of the project
area. However, in order to cover multiple seasons as recommended in the IFC Guidelines, an additional
terrestrial flora and fauna survey is planned to be conducted in September 2022 (autumn season)
especially to observe the birds (if any) that are classified as Endangered in literature studies.

This ESIA Report includes a Critical Habitat Assessment that is prepared in line with the summer and
spring season surveys. The Final ESIA report will revise this CHA according to outcomes of autumn
survey. A Biodiversity Management Plan will also be addressed in the Final ESIA Report, in case
required.

Besides, this ESIA Report also includes the results of the aquatic survey performed in July 2021
(summer season). As similar to the terrestrial surveys, an additional aquatic survey will be performed
in September 2022 (autumn season). The results of this survey will be included in the Final ESIA
Report.

The Final ESIA Report is planned to submitted in October 2022, which will present the outcomes of
the additional surveys described above.

3.9 Scoping Report

Although not legally required according to the national legislation, a Scoping Report had been prepared
in July 2021 since the Project Company foresees that an environmental and social impact assessment
will be in discussion to have finance from the International Finance Institutions.

The Scoping Report was prepared to determine the content and extent of information on the
biophysical and social environment subject to an ESIA. The Scoping Report highlighted the key
environmental issues related to the project at an early stage so that they are appropriately addressed
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during the successive stages of the studies. The Scoping Report also provided methodologies for the
environmental baseline surveys.

3.10 Project Stakeholder Analysis and Consultations

Consultation with stakeholders is an essential part of the environmental & social assessment process.
The main objective of the consultation is to establish a dialogue with those stakeholders who may be
affected by aspects of the Project or who may have an interest in the outcome of the ESIA process.

3.10.1 Uzbekistan Requirements

The EIA procedure is regulated by Law on Environmental Expertise and the Regulation on State
Environmental Expertise (SEE), approved by Decree No0.491 of the Cabinet of Ministers on 31
December 2001 and amended in 2005 and 2009. There are two non-mandatory mechanisms for public
participation in the EIA assessment procedure which include the public environmental review (PER)
and public hearings. The law allows independent expert groups to organize PER but the findings are
non-mandatory. However, there are no provisions for public hearings. The EIA assessment procedure
Manual provides some procedural guidance by recommending organization of public hearings in the
course of the draft EIA preparation. Review of past development Projects in Uzbekistan shows that
public consultations in Uzbekistan do not generally involve public consultations and is limited to local,
regional, and national authorities as applicable. Such recommendations (which do recommend public
hearings during EIA) are described in the Resolution of the Cabinet of Ministries of the Republic of
Uzbekistan No. 949.

3.10.2 Lender Requirements

As per AIIB ESP, The AIIB believes that transparency and meaningful consultation are essential for
the design and implementation of a Project and works closely with its Clients to achieve these
objectives. Meaningful consultation is a process that begins early and is ongoing throughout the
Project. It is inclusive, accessible, and timely, and is undertaken in an open manner. It conveys
adequate information that is understandable and readily accessible to stakeholders in a culturally
appropriate manner and in turn, enables the consideration of stakeholders’ views as part of decision-
making. Stakeholder engagement is conducted in a manner commensurate with the risks to, and
impacts on, those affected by the Project. In the context of a Project in which the Bank determines
that there are risks of retaliation against the Project’s stakeholders, or of other threats to their safety,
it seeks to work with the Client so that the Client avoids or minimizes such risks.

All of the IFC Performance Standards include requirements for an amount of stakeholder
consultation/engagement (either in the EIA, or as part of the future ESMS) and therefore the project
will require a level of engagement. In particular, IFC Performance Standard 1 on "“Social and
Environmental Assessment and Management Systems” describes the stakeholder engagement
requirements in more depth. It states the following:

“Stakeholder engagement is the basis for building strong, constructive, and responsive relationships
that are essential for the successful management of a project’s environmental and social impacts.
Stakeholder engagement is an on-going process that may involve, in varying degrees, the following
elements:

Stakeholder analysis and planning;
Disclosure and dissemination of information;
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Consultation and participation;

Grievance mechanism; and

On-going reporting to Affected Communities. The nature, frequency, and level of effort of
stakeholder engagement may vary considerably and will be commensurate with the project’s
risks and adverse impacts, and the project’s phase of development.”

3.10.3 Project Stakeholders
Approach to Stakeholder Identification

During the ESIA studies, a systematic approach has been implemented to identify affected
stakeholders. The stakeholders are identified in three different categories; project affected people,
other interested parties and disadvantaged/vulnerable groups.

Project affected people are the ones who can be directly affected by the potential impacts whereas
interested parties are national and international non-governmental organizations and the interested
part of the civil society.

The details of the stakeholders defined for the project are presented in the SEP and the list of the
stakeholders is as below:

Residents of Uchkizil Mahalla (within 5 km - Affected/potentially

radius of the project area) affected from Project-
Residents of Kattagum Mahalla (within 5 km | related E&S risks and
radius of the project area) impacts that will be

Residents of Bahor Mahalla (within 10 km | managed through the
radius of the project area) Project ESMS
Residents of Dehqonbirlashuv Mahalla (within | - Management of E&S

. 10 km radius of the project area) impacts

Project . L

Affected Residents of Ilgor Mahalla (within 10 km - Cooperation to

People rad|.us of the project area) L maxin?lise benefits and
Res.ldents of Karvon Mahalla (within 10 km planning for local
radius of the project area) employment and the
Residents of Kayran Mahalla (within 10 km | supply of goods and
radius of the project area) services
Residents of Khalgobod Mahalla (within 10 km
radius of the project area)
Residents of Ilgor Mahalla (within 10 km
radius of the project area)
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Residents of Madaniyat Mahalla (within 10 km
radius of the project area)
Residents of Markaz Mahalla (within 10 km
radius of the project area)

Termiz Khokimiyat - Influence on Project-

Angor Khokimiyat related permitting
District Health Department processes

Department of Cultural Heritage of
Surkhandarya Region
Department of Cultural Heritage of

- Coordination of Project
activities and processes,
and stakeholder

Surkhandarya Region engagement activities
Termiz Archaeological Museum
Termiz District Education Department - Management of

environmental and

Termiz District Health Department L
social impacts

Angor District Health Department

Angor District Agriculture Department - Emergency
Other Angor District Educational Department preparedness and
interested Angor District Cadastre Department coordination
parties Amu Surkhan Regional Inspection

- Management of

Department cumulative impacts

Angor District Labour Department

Angor District Road Construction and
Transportation

Angor MonoCentre Official Training Centre
(Ministry of Labour)

Angor District Youth Department

Termiz District Agriculture Department
Termiz District Labour Department

Termiz District Municipal Department

Termiz District Cadastre Department
Academic/educational institutions

Women - Affected/potentially
affected from Project-
Youth related E&S risks and

impacts that will be

Disadvantaged | Female headed households managed through the

and .
. Project ESMS
vulnerable Fishermen ]
. . - - Ensuring that sensitive
People with disabilities iring
and disadvantaged
People with irregular income Persons / Groups have
access to sufficient
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information about the
Project, ensuring that
these persons / groups
benefit equally from the
benefits of the Project

Local Local companies - Positively affected
businesses, from potential Project
suppliers, benefits/opportunities
other

industrial - Supply of local goods
projects and services related to

the project

- Coordination of
infrastructure services

- Management of
cumulative impacts

Local media National and local newspapers, local magazines and | Project information
TV channels sharing with
stakeholders

According to the Resolution of the Cabinet of Ministers of the Republic of Uzbekistan No. 541 dated
07.09.2020 "On further improvement of the mechanism for assessing environmental impact", objects
of I and II categories of environmental impact are subject to the procedure for passing public hearings
about environmental impact. In accordance with, the Public Hearing Meeting was conducted in Angor
District 17 of August 2021.

Besides, during the ESIA study, qualitative and quantitative techniques were applied for public
disclosure as Household Survey, Local Authority Disclosure and Focus Group Discussion. Household
survey covered 83 household, which of 57 were in Angor and 26 of them were in Termez.

Local Authority Disclosure were conducted among 8 local authority representatives in Angor and
Termez districts from 22 to 29 July, 2021.

First Focus Group Discussion (FGD) was held in Uchgizil with 24 attendances, who were the
representative of Khokiyat, district statistic department, district health department, labor and social
protection, mahalla on 28 July 2021.

At the same day the 2" FGD was held in Angor with 37 attendances, who were the representative of
Khokiyat, district statistic department, district health department, finance and investment department,
labor and social protection, mahalla.

The main concerns raised during the first social site survey were related to the usage of Uchkizil
Reservoir which has significant importance to the local people regarding irrigation, and recreational
activities. The majority of the respondents highlighted that their school needs well-equipped sports
center so that youth could have an opportunity to develop their skills in sports.
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Additional stakeholder consultations will be performed during second social site survey. The outcomes
of these consultations will be presented in the Final ESIA Report to be submitted in October 2022. It
should be noted as of submission of this ESIA Report, second social site surveys are still ongoing.

Previous stakeholder engagement activity log is presented in Table 14.
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Table 14 Stakeholder Engagement Activity Log

Consultation Activity Location Participants

Public Hearing (under | 17 August 2021 Angor Local people and local authorities

national EIA Legislation) ( d )
7 women and 5 men

15t Consultation Meeting 28 July 2021 Uchgizil 24 attendances, who were the representative of
Khokiyat, district statistic department, district health
department, labor and social protection, residents of
Uchkizil

2" Consultation Meeting Angor 37 attendances, who were the representative of
Khokiyat, district statistic department, district health
department, finance and investment department, labor
and social protection, residents of Uchkizil

Local Auhority Survey 22 to 29 July, 2021. Angor and Termez 8 local authority

Household Survey July 2021 Angor and Termez 83 household, which of 57 were in Angor and 26 of
them were in Termez
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Additional Local Authority | 27 July -04 August | Angor and Termez Termiz Khokimiyat, Department of Cultural Heritage
Survey 2022 of Surkhandarya Region ,Department of Cultural
Heritage of Surkhandarya Region,Termiz
Archaeological Museum,Uchkizil Mahalla, Termiz
District Education Department, Termiz District Health
Department, Termiz Khokimiyat,Angor District Health
Department,Angor District Agriculture
Department,Angor District Educational
Department,Angor District Cadastre Department,Amu
Surkhan Regional Inspection Department,Angor
District Labour Department,Angor District Road
Construction and Transportation,Angor MonoCentre
Official Training Centre (Ministry of Labour),Angor
District Youth Department,Kattaqum Mahalla

Angor  District  Angor | 13 Women who live in Angor's mahalla

Focus Group Discussion 02 August 2022 Khokimiyat Meeting Room

Angor and Termez A total of 412 household survey were conducted, the
Additional Household | July-August 2022 breakdown is as follow:
Surveys Uchkizil - 33

Kattaqum - 37
Zang Gilambop -15
Namuna-20

Orol -31
Khalgobod-31
Bahor-25
Markaz-20
Zartepa-30
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Consultation Activity Location Participants

Dehqonbirlashuv-24
Ilgor-25

Karvon-25
Kayran-30
Madaniyat-21
Qoshtegirmon-25
Tallashgon-20
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4. PROJECT ALTERNATIVES

4.1 Do-nothing Scenario

The Uzbekistan 2030 Energy Strategy defines the mid-term and long-term objectives and directions
for the development in the power sector between 2020 and 2030. The main objectives include:

Satisfying the country’s electrical power demand in full through domestic generation without
dependence on energy imports and thus ensuring energy security;

Improvement of national economy’s energy efficiency with parallel reductions in energy
intensity achieved through, inter alia, creation of economic mechanisms to stimulate rational
use of electrical power to consumers;

Increase the energy efficiency of generation, transmission, and distribution of electrical power
to satisfy the growing demand;

Reduction of power equipment wear through consistent renewal, increasing reserves in
generation and transmission assets;

Development and expansion of renewables use and their integration into the unified power
system; and

Development of efficient basic electricity market model.

In order to efficiently fulfill the objectives above and achieve the targeted goals, implementation the
strategy calls for the implementation of the following measures:

Improvement of efficiency and rationale use of electricity at all stages of technological
processes based on the use of energy saving technologies and optimization of generating
assets;

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

Development of comfortable, rule of law based, administrative environment for investments
and wholesale power sales with a view to attract long term investments first of all foreign direct
investments;

Enhancement of corporate governance, increasing transparency of state-own power
enterprises’ financial and economic operations;

Expansion of trans-boundary trade and strengthening of regional cooperation through the
reinstatement and modernization of transmission lines connected to neighbouring countries’
power systems; and

Development of market relations through step-by-step liberalizing and reduction of
government role, creation of a new market model based on clear separation of rights and
responsibilities between actors in this sector at each step of market evolution, starting from
Single Buyer and all the way to establishment of competitive wholesale and retail markets.
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In regard to the Project, its development is in line with the use of energy efficient technologies to
ensure the power sector’s overall sustainability. The strategy aims to increase efficiency of the plant
during construction of new power plants operating in base-load condition, the use of combined cycle
technologies with generator efficiency over 60%.

The government of the Republic of Uzbekistan through the Ministry of Energy aims to modernize and
increase the electricity production in the country to foster economic growth and develop public-private
partnership in the country’s energy sector. The project forms part of the Ministry of Energy’s plan to
increase and modernize electricity production in the country.

The project also forms part of the Strategy of Action for the Five Priority Development Areas of
Uzbekistan (2017 -2021) to introduce new technologies for generating thermal energy as the Project
is being implemented as heat recovery in order to generate electricity.

In 2018, Uzbekistan ratified the Paris Agreement and adopted a national commitment to reduce GHG
emissions per unit of GDP by 10% of the 2010 level by 2030. In addition, In 2020, the Ministry of
Energy published its plans for the Power capacity development in Uzbekistan for the 2020-2030 period
in a document called “"Concept note for ensuring electricity supply in Uzbekistan in 2020-2030". The
document talks in length about Uzbekistan’s plans to rebuild its existing power plants, invite private
power developers to take part in the power sector development to increase the power production
capacity, lays out the plans for reforms, etc. The Concept Note states that “Construction of a 1300MW
TPP utilizing CCGT technology is planned in Kashkadarya or Surkhandarya regions to be
commissioned in 2025-2026."

Taking into consideration of Uzbekistan’s national electricity strategy, “Do-Nothing scenario” is
considered as not applicable alternative, since it does not align with objectives of the Ministry of
Energy. Besides, the project will lead decommissioning of inefficient existing thermal power plants and
will contribute to the effective use of natural gas resources that will result in decreasing CO2/kwH
intensity.

4.2 Alternative Design Options

In recent years, significant positive changes have been observed in the legislation of the Republic of
Uzbekistan, aimed at both increasing the efficiency of the energy industry enterprises, introducing
energy-efficient technologies, and increasing the investment attractiveness of this sector of the
economy as a whole.

It should be noted that within the framework of the "Concept for the provision of the Republic of
Uzbekistan with electric energy for 2020-2030" it is provided:

Increase in electricity production from 63.6 billion kWh-up to 120.8 kwh;

Reducing the consumption of natural gas in the production of electricity from 16.5 billion cubic
meters to 12.1 billion cubic meters;

Reduction of losses during transmission of electricity to 2.35% and losses during distribution -
to 6.5% (1.85 times less than in 2019).

The implementation of these plans will ensure the country's energy security, taking into account the
forecasts that in 10 years’ energy consumption in Uzbekistan will almost double.

At the same time, today the bulk of generating capacities (about 85%) are thermal power plants, in
connection with which, by 2030, it is predicted to commission 15.6 GW of new and modernized small
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generating capacities of thermal power plants. At the same time, decommissioning of 6.4 GW of
physically obsolete equipment of generating capacities at large TPPs is forecasted.

It is noted that plans to reform the electric power industry of Uzbekistan until 2030 have already been
voice earlier in the summer of 2019. It was assumed that the structure of generating capacities by
2030 will look as follows: power units using natural gas will reach 16.3 GW, or 51% of the total
capacity (the year 2020 33%), HPPs - 3.8 GW, or almost 12% (the year 2020 - 16%), power units
using coal, 2.6 GW, or 8.2% (the year 2020 - 11%).

Decentralization and construction of low-power TPPs, such as the proposed project for the construction
of a combined-cycle power plant with a capacity of 1600 MW in the Angora district of the Surkhandarya
region will lead to a significant reduction in electrical energy losses during its transportation, as well
as a reduction in fuel consumption and, accordingly, emissions of pollutants into the atmospheric air.

When considering the issue of commissioning additional capacities for the production of electrical
energy and the construction of a thermal power plant in the Surkhandarya region, it was also assumed
to obtain electrical energy using diesel generators working on diesel fuel.

The proposed diesel generator is designed to generate electricity in conditions of unstable or no power
supply. A diesel generator also converts mechanical energy from the combustion of diesel fuel into
electrical energy.

Analysis of all parameters, including the type of fuel used, fuel consumption per 1 kW / h of about
150 g, efficiency, and, accordingly, the amount of electricity produced showed that, in comparison
with diesel generators, combined-cycle plants operating on gas to generate electricity consume 2.5
times less fuel and efficiency will be 60%.

In this regard, it was decided to build a combined cycle power plant - a new generation, with a capacity
of 1600 MW in the Angora region to supply power to the border regions (Muzrabad, Termez) districts
of the Surkhandarya region, as well as the city of Termez.

Also, an alternative to the decisions made can be a "zero" option, i. E. abandonment of the planned
activities and preservation of the existing situation in the region. In this case, there will be no:

Ensured the accelerated development and increase in the competitiveness of the country's
energy sector;

The active attraction of foreign direct investment in the construction of new generating
facilities;

The growing demand for electricity and heat was satisfied;

Reduction of specific indicators of fuel consumption in comparison with traditionally used power
units;

Increasing production efficiency.

Cooling Technology

The Cooling methods are a particularly key aspect of alternative analysis. Water availability in
Uzbekistan (including the Project area) is highly variable, relatively scarce, and a vital resource to the
local agriculture. Furthermore, it is possible that regional water scarcity could increase as a result of
climate change, although local climate models also predict an increase in river flow (up to 2050 and
for the period of the Project’s Power Purchase Agreement) due to additional meltwater from glaciers
that (in part) feed these rivers. A range of cooling techniques are available and have been considered
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in the design of the Project. These include ‘Wet Cooling Towers’; and ‘Air-Cooled Condensers’.
Schematic illustrations of these techniques are provided below between Figure 24 and Figure 26.

Table 15: Natural gas composition

Gas Turbine Gross Power [MW] 1103 1103 1103

Steam Turbine Gross Power [MW] 533 534 563

Gross Power [MW] 1636 1637 1666

IL\ux. Load & Transformer [MW] 33 34 37
osses

Net Power [MW] 1603 1603 1629

Net Electrical Efficiency [%] 62.01 62.02 63.02

g:‘r’;';f;rs"s";:r/ﬂ:if"‘;d°w“ & 1yn] - 240.5 241.5

:ooling Tower Water [t/h] _ 962 966
vaporation

Steam Cycle Makeup

@ 1% HRSG Blowdown [t/h] 13.08 13.14 13.76

@ 2% HRSG Blowdown [t/h] 25.51 25.63 26.22

Cooling System - See Figure 24 see Figure 25 see Figure 26

Figure 24: Sample of the Air-Cooled Condenser System [2]
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Figure 25: Sample of the Wet Cooling Tower System-1

Figure 26: Sample of the Wet Cooling Tower System-2
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4.3 Best Available Techniques

The Project Company will meet the requirements described in the EU Best Available Techniques
Reference Document prepared for Large Combustion Plants, 2017. The project will use most advanced
technologies that are currently available to reduce environmental impacts.

5. REGULATORY FRAMEWORK

All phases of the E&S management of the proposed the Project shall be conducted in compliance with
national and international regulations and standards as well as the standards of financial institutions.
The legal framework is explained in the following sections.

5.1 National Environmental Policy and Legal Framework

The Republic of Uzbekistan (RUz) is a presidential constitutional republic, whereby the President of
Uzbekistan is both head of state and head of government. According to the Constitution which was
signed by the President of Uzbekistan and taken by Oliy Majlis (OM) on December 8, 1992 (as amended
on 08.02.2021), have the highest legal power.

On the basis of Article 94 of Constitution Law, “The President of Uzbekistan, shall issue decrees,
resolutions and ordinances binding on the entire territory of the Republic on the basis of and for
enforcement of the Constitution and laws of the RUZ".

The Cabinet of Ministers (CM) in accordance with the current legislation issues resolutions and
ordinances binding on all bodies, enterprises, institutions, organizations, officials and citizens on the
entire territory of the RUz.

Moreover, Article 104 of Constitution Law states, “The Khokim (Governor of Region) within his vested
powers adopt decisions which are binding on all enterprises, institutions, organizations, associations,
as well as officials and citizens on the relevant territory.”

The environmental policy of the RUz is aimed at creating favorable conditions for environmental safety
and environmental protection of the country, improving the environmental situation, preventing
harmful impacts of waste on the environment, improving the quality and standard of living of the
population work.

The National environmental legal framework is based on the regulations of the Constitution of
Uzbekistan. The Constitution and environmental legislation establish the right of citizens to live in a
safe environment. Constitution of the RUz addresses environment protection issues within specific
articles are:

Article 36: “Everyone shall have the right to own property.”

Article 50: “All citizens shall protect the environment”;

Article 53: “The State shall guarantee freedom of economic activity, entrepreneurship and labor
with due regard for the priority of consumers’ rights, equality and legal protection of all forms
of ownership”;

Article 54: “Any property shall not inflict harm to the environment”; and
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Article 55: “Land, subsoil, flora, fauna, and other natural resources are protected by the state
and considered as resources of national wealth subject to sustainable use”.

In addition, Uzbekistan has enacted several supporting laws and legislation acts for management of
environmental, land rights, labor and health and safety requirements, and is a party to several
international and regional environmental agreements and conventions. In order to implement the laws
efficiently, the majority of them require additional administrative and/or legal instructions for full
execution and these are set out in various subordinate regulations, acts and sanitary norms [4]. The
most relevant legislation for the Project is described in the following sections.

5.1.1 Environmental Regulator

State administration in the field of ecology, environmental protection, rational use and reproduction
of natural resources in accordance with laws and other regulatory legal acts is carried out in the RUz
by:

The Cabinet of Ministers (CM),
The State Committee on Ecology and Environmental Protection (SCEEP), and
Government bodies on places.

CM (the Government) is the executive power body of the RUz, ensuring guidance over effective
functioning of the economy, social and cultural development, execution of the laws, and other
decisions of the Supreme Assembly, as well as decrees and resolutions issued by the President of the
RUz.

The RUz are regulated numerous legislative documents, on land, water, forest, subsoil legislation, on
the protection and use of atmospheric air, flora and fauna, and other acts of legislation. Relations in
the field of environmental protection and rational use of natural resources are carried out by public
authorities and regulatory bodies and departments/agencies specifically responsible for nature
protection. The SCEEP is the main regulatory governmental body in charge of ecology, environmental
protection and rational use of natural resources [4].

The authorized RUz organizations responsible for the nature protection are:

Cabinet of Ministers;

State Committee on Ecology and Environmental Protection;
Ministry of Health;

Ministry for Emergency Situations;

Ministry of Labor and Social Welfare;

State Committee on Industrial Safety;

Ministry of Internal Affairs;

Ministry of Agriculture;

Ministry of Water Resources;

State Committee on Geology and Mineral Resources;
Uzbek Hydrometeorological Services (Uzhydromet) and;
Cadastral Agency under the State Tax Committee.
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5.1.2 Key Environmental Laws of Uzbekistan

The key environmental law is the Law “On Nature Protection (No: 754-XII, dated December 09, 1992,
as amended on 21.04.2021)". The current Law establishes legal, economic, and organizational
fundamentals for the preservation of conditions of natural environment and rational use of natural
resources. Its purpose is to ensure balanced relations between man and nature, to protect the
environmental system and to guarantee the rights of the population of a clean environment. The
influence of economic activity on nature environment is limited by norms and quality standards
established for various components of the natural environment to guarantee ecological safety of
population, production, and protection of nature resources.

Article 12 of the Law states that "Residents of the RUz are obliged to use natural resources rationally,
treat natural resources with care, and comply with environmental requirements”.

Article 25 of the Law states, "State Environmental Expertise (SEE) is a mandatory measure for
environmental protection; preceded to the decision-making process” as saying “the implementation
of the project without a positive conclusion of SEE is prohibited” [4].

Furthermore, the other laws, regulating different areas of management and environmental protection
are [4]:

Law “On Environmental Control”, No. 63 dated December 27, 2013, (as amended on
September 30, 2020);

Law “On Ecological Expertise”, No. 73-II dated May 25, 2000 (as amended on November 22,
2018);

Law “On Environmental Audit”, No. 678 dated March 15, 2021;

Law “On Ecological Control”, No. 363 dated December 27, 2013 (as amended on August 17,
2021);

Law “"On Ambient Air Protection”, No. 353-I dated December 27, 1996 (as amended on April
21, 2021);

Law “On Protection and Use of Flora (new edition)”, No. 409 dated September 21, 2016 (as
amended on April 21, 2021);

Law “On Protection and Use of Fauna (new edition)”, No. 408 dated September 19,2016 (as
amended on April 21, 2021);

Law “On Protected Natural Territories”, No. 13 dated January 08, 2018 (as amended on
December 28, 2020);

Law “On Forests (new edition)”, No. 475 dated April 16, 2018 (as amended on April 21, 2021);
Law “On Subsoil (new edition)”, No. 444-11 dated December 13, 2002 (as amended on April
21, 2021);

Law “"On Waste”, No. 362-II dated April 05, 2002 (as amended on April 21, 2021);

Law “On Water and Water Use”, No. 837-XII dated May 06, 1993 (as amended on April 21,

2021);
Law “On Rational Use of Energy”, No. 412-I dated April 25, 1997 (as amended on July 15,
2020);
Law “On Industrial Safety of Hazardous Production Facilities”, No. 57 dated September 28,
2006;

Law “On the Protection and Use of Cultural Heritage”, No. 269-II dated August 30, 2001 (as
amended on April 19, 2019).
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Law "“On Accession of the RUz to the Cartagena Protocol on Biosafety to the Convention on
Biological Diversity”, No: 569 dated October 14,2019;

Law “On Ratification of the Stockholm Convention on Persistent Organic”, No.535 dated May
08, 2019; and

Law “On Ratification of the Paris Agreement”, No. 491 dated October 02,2018.

The decrees of the President of the RUz are [4]:

"“On Approval of the Concept on Environmental Protection in the RUz until 2030” No. 5863
dated October 30, 2019 (as amended on March 17, 2021);

“On Improving the Public Administration System in the Field of Ecology and Environmental
Protection” No. 5024 dated April 21, 2017;

"On Additional Measures to Improve the Public Governance System in the Ecology and
Environmental Protection” No. 3956 dated October 03, 2018;

“On Measures for Cardinal Improvement and Development of the Waste Management System”
No. 2916 dated April 21, 2017; and

"“On Approval of the Strategy on Solid Waste Management in the RUz for the Period 2019-2028"
No. 4291 dated April 17, 2019.

The resolutions of the Cabinet of Ministers are [4]:

“On the Improvement of the System of Environmental Monitoring in the RUz"” No. 737 dated
September 05,2019;

"“On Approval of the Regulations on the Order of Establishment of Water Protection Zones and
Sanitary Protection Zones of Water Bodies in the Territory of the RUz” No. 981 dated December
11, 2019;

“On Approval of the Regulation on the Procedure for Exercising State Environmental Control”
No. 216 dated August 05, 2014;

Resolution No.14, “On Approval of the Regulations on the Procedure for the Development and
Coordination of Proposed Environmental Standards”, 2014;

“On Approval of Regulatory Legal Acts in the Field of Environmental Control” No. 286 dated
October 08, 2015;

"On the Further Improvement of the Environmental Impact Assessment Mechanism No. 541
dated September 07, 2020;

“On Measures to Further Improve the Regulation of imports into the RUz and exports from the
RUz of Ozone-depleting Substances and Products Containing Them” No. 17 dated January 09,
2018;

"“On Measures to Organize the Preparation, Publication and Maintenance of the Red Book of the
RUz"” No. 1034 dated December 19, 2018;

“On Approval of Regulatory Acts Aimed at Implementing the Provisions of the Law of the RUz
on Protected Natural Territories" No. 339 dated May 04, 2018;

"“On Improving the Monitoring System of the Natural Environment in the RUz"” No. 737 dated
September 05, 2019;

“On Measures to Further Improve the Economic Mechanisms for The Protection of Nature”
No.820 dated October 11, 2018;
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"“On the Further Improvement of the Economic mechanisms of Environmental Protection in the
Territory of the RUz” No. 202 dated April 12, 2021;

“On Approval of the Strategy for the Conservation of Biological Diversity in the RUz for the
period, 2019-2028" No. 484 dated June 11, 2019;

"“On Measures to Implement the National Sustainable Development Goals and Targets for the
Period Until 2030” No. 841 dated October 20, 2018;

“On Measures for Further Improvement of the Order of Order of Use of Trees and Shrubs Not
Included in the State Forest Fund, as well as Issuing Permits in the Field of Their Use”, No.43,
dated January 17, 2019; and

"“On Additional Measures for Preserving Valuable Varieties of Trees and Shrubs Not Included in
the State Forest Fund” No.93, dated February 18, 2020.

The State standards, and sanitary rules and norms are [4]:

SanPiN No: 0350-17 “Protection of atmospheric air in populated places of the RUz";

SanPiN No. 0267-09 “On acceptable noise levels in the premises of residential, public buildings
and in residential areas”;

SanPiN No. 0293-11 “List of hygiene standards regarding Maximum allowed concentration
(MACs) values of air-polluting substances in populated areas in the RUz";

SanPiN No: 0318-15 “Hygienic anti-epidemic Requirements for the Protection of Water in
reservoirs on the Territory of the RUz";

SanPiN No. 0255-08 “The main criteria for hygienic assessment of the degree of pollution of
water and water bodies in terms of danger to public health in Uzbekistan”;

SanPiN No. 0300-11 “Sanitary rules and standards for the organization of collection, inventory,
classification, neutralization, storage and disposal of industrial waste in Uzbekistan”;

SanPiN No. 0325-06 “Sanitary norms and rules to ensure acceptable noise levels in the
workplace”;

SanPiN No. 0326-16 “Sanitary Standards for general and local vibration at workplace”,
SanPiN No. 0372-20 (new edition) “Temporary sanitary rules and norms for organizing the
activities of state bodies and other organizations, as well as business entities during the
application of restrictive measures during the COVID-19 pandemic”;

0O’zDSt 1057:2004 “Vehicles. Safety requirements for technical conditions” and 0O'zDSt
1058:2004 “Vehicles. Technical inspection. Method of control”;

0’zDSt 950:2011 “Drinking water. Hygiene requirements and quality control” (replaces O'zDSt
950:2000);

0'zDSt 951:2011 "“Sources of centralized drinking water supply. Hygiene, technical
requirements and selection rules” (replaces O’zDSt 951:2000);

O’zRH 84.3.6, “Instructions on setting limit values for the discharge of pollutants into water
bodies and the ground according to technically achievable indicators of wastewater treatment”,
2004.
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5.1.3 Land Rights, Acquisition and Resettlement Laws

Land expropriation for public needs in Uzbekistan is carried out under the Land Code. The main
objectives of the land legislation are to regulate the relations for the purpose of;

Providing for the benefit of the present and future generations of evidence-based,

Rational use and protection of lands,

Reproduction and increase in fertility of soils,

Preserving and improvements of the environment,

Creation of conditions for equal development of all forms of managing,

Protection of the rights of legal entities and physical persons to the parcels of land, and
Strengthening of legality in this sphere, including by the prevention of corruption offenses.

The national laws and regulations with which the project will be compliance regarding the land rights,
acquisition, and resettlement are [4]:

Constitution of the RUz dated December 08, 1992 (as amended on February 08, 2021);

Land Code of the RUz, No. 598-I dated April 30, 1998 (as amended on December 23, 2020);
Civil Code of the RUz, No. 163-I dated December 21, 1995 (as amended on January 22, 2020);
Law of the RUz “On State Land Cadastre”, No. 666-1 dated August 28, 1998 (as amended on
July 24, 2018);

Presidential Decree of the RUz “On Additional Measures to Simplify Procedures for the
Implementation of Public Property Objects and Rights to Land Plots” No. 5552 dated October
11, 2018.

Presidential Decree of the RUz “On Measures for Effective Use of Land and Water Resources in
Agricultural Industry” No. 5742 dated June 17, 2019;

Presidential Decree of the RUz “On Measures to Ensure Equality and Transparency in Land
Relations, Reliable Protection of Land Rights and Transfer them into a Market Asset” No. 6243
dated June 08, 2021;

Presidential Decree of the RUz “About Additional Measures to Strengthen the Protection of
Private Property and Guarantees of Owners 'Rights, to Redual Improvement of the System of
Organization of Works to Support Entrepreneurial Initiatives and the Support of Initiatives”
No. 5780 dated August 13, 2019;

Decree of the RUz Cabinet Minister “On Additional Measures to Improve the Procedure for
Providing Compensations for the Removal and Provision of Land Plots and Providing a
Guarantee of Property Rights of Individuals and Legal Entities” No. 911 dated November 16,
2019; and

Decree of the RUz Cabinet Minister “*On Measures for Further Improvement of Procedures for
Providing Vacant Land Plots for Business and Urban Construction” No. 1023 dated December
20, 2019.

5.1.4 Employment and Labor Laws

Article 37 of the Constitution of Uzbekistan mentions that “"each has the right to work, to free choice
of work, fair terms of work and protection against unemployment under the law”. Uzbekistan pursues
a purposive policy of creating a legal framework for the protection of human rights and freedoms in
accordance with international standards.
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As a fully-fledged member of the United Nations Organization, Uzbekistan accedes to international
human rights acts thus assuming an obligation to comply with them and apply them in its state and
legal practice. The Constitution of the RUz includes all the provisions of the Universal Declaration of
Human Rights. RUz has already ratified 17 conventions and 1 protocol of International Labor
Organization (ILO) (including 8 fundamental conventions) of which 18 are in force.

The bedrock principle of state policy in the field of occupational safety and health is the priority of the
life and health of the worker over the results of production activities as well as coordination of
occupational safety and health activities with other areas of economic and social policy, all the
principles proclaimed under the Law.

The Labor Code of the RUzof December 21, 1995 (as amended on August 02, 2021) treats labor
legislation with due account of the interests of the employees, employers and the state and fair and
safe labor conditions and the protection of the labor rights and health of the workers.

The national laws and regulations with which the project will be in compliance regarding labor and
working conditions, and occupational health and safety issues are [4]:

Labor Code of the RUz, 1995;

Law “"On Compulsory Insurance of Third-Party Liability of Employers”, No. 210 dated April 16,
2009;

Law “On Occupational Health and Safety” No. 410 dated September 22, 2016;

Law “On Compulsory Industrial Accident and Occupational Disease Insurance”, No. 174 dated
September 10, 2008;

Law “On Public Pension Provisions” No. 938-XII dated September 03, 1993;

Decree “On Improving the Procedure for Determining the Size of Wages, Pensions and Other
Payments” No.5723 dated May 21, 2019;

Decree “On Additional Measures to Create Favorable Conditions for Certain Categories of
Pensioners Engaged in Labour Activities”, No.5291 dated December 28, 2017;

Resolution "On Measures to Further Strengthen Guarantees for Labour Rights and Support of
Women's Entrepreneurship”, No.4235 dated March 07, 2019;

Decree of the Ministry of Employment and Labor and the Ministry of Health of the RUz “On
Approval of the List of Hazardous Occupations for Women Not Recommended to be Used to
Employ Women”, No.48 dated July 22, 2019;

Resolution “On Measures to Create Favorable Conditions for Labor Activity in the RUz for
Qualified Foreign Specialists”, N0.4008 dated November 07, 2018;

Resolution “"On Additional Measures to Improve the System of External Labor Migration in the
RUz"”, No.3839 dated July 05, 2018; and

Resolution “"On Measures to Improve Cooperation with International and Foreign Financial
Institutions”, No.3439 dated December 20, 2017.

5.1.5 National Environmental Impact Assessment Process
There are specific requirements as to the content, development procedure and examination of

Environment Impact Assessment (EIA) documents. These are governed by the following legislative
acts of the RUz [4]:
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Law “On Nature Protection” No. 754-XII dated December 9, 1992 (as amended on November
15 2019).

Law “On Ecological Expertise” No. 73-II dated May 25, 2000 (as amended on November 22,
2018).

Regulation “On the further improvement of the environmental impact assessment mechanism”,
approved by the Decree of the Cabinet of Ministers of the RUz No. 541 dated September 07,
2020. The regulation defines the legal requirements for EIA in Uzbekistan (referred to as
OVvO0Ss).

Regulation “On approval of the regulations on the order of design and approval of draft
environmental standards”, approved by the Decree of the Cabinet of Ministers of the RUz No
14 dated January 21, 2014.

According to the Regulation on SEE approval of the EIA/OVOS process, should be carried out by
specialized expert divisions (also referred to as the competent authority) to review the compliance of
the planned activities with environmental requirements, and determine the permissibility of the project
under examination. The SEE is carried out by one of the following specialized expert divisions of the
SCEEP based upon the category of risk:

The national state unitary enterprise, the Centre of the State Environmental Expertise of the
SCEEP, classifies the projects as I and II as per their risk (high and medium risk)”; and

The state unitary enterprise, the Centre of the State Environmental Examination of the
Surkhandarya Region, classifies the projects as III and IV as per their environmental impact
(low and local impact).

According to the Decree of the CM No.541 dated September 07, 2020, all types of activities are
classified into one of four categories ranging from Category I (High Risk) to Category IV (Local
Impact):

Category I is “high risks” of environmental impact (SEE is conducted by the “Centre of State
Environmental Expertise" within 20 days, all stages of the EIA are required);

Category II is "medium risks” of environmental impact (SEE is conducted by “Centre of State
Environmental Expertise" within 15 days, all stages of the EIA are required);

Category III is "low risk of impact" (SEE is conducted by the regional offices of the “Centre
of State Environmental Examination" within 10 days, all stages of the EIA are required); and
Category IV is "minor risk of environmental impact, local impact" SEE is conducted by regional
offices of the “Centre of State Environmental Examination" within 5 days, only the first phase
of the EIA process needs to be completed (Draft Statement on Environmental Impact).

The SEE Regulation describes the procedure for arranging the SEE and the procedure undertaken by
the Centre of the State Environmental Expertise. The three EIA stages and their required deliverables
are summarized in below Table 16 as per the regulation [4].
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Table 16: Stages of EIA process

To be conducted at the planning stage of the proposed
project prior to development funds being allocated.

Public hearing is needed only for this stage.
PZVOS is valid until the end of construction.
PZVOS will not be valid for the commissioning time

Stage-I
Preliminary Statement of the
Environmental Impact (PSEI)

(*PZVOS’ is the national acronym)

To be completed where it was identified by the Center for State
Environmental Expertise/Regional Center for State

Stage-II Environmental Expertise at Stage-I that additional
Statement of the Environmental investigations or analyses were necessary.

Impact (SEI) The Statement shall be submitted to the Center for State
(‘ZVOS' is the national acronym) Environmental  Expertise/Regional  Center for  State

Environmental Expertise prior to the beginning of construction.
Usually this stage is skipped.

The final stage of the SEE process and is to be performed
before the project is commissioned.

The report details the modifications to the project design that

Stage-III have been made from the Center for State Environmental
Statement on Environmental Expertise/Regional Center for State Environmental Expertise
Consequences (SEC) review at the first two stages of the EIA process.

(*ZEP’ is the national acronym) The comments received during the public consultation, the

environmental standards applicable to the project and
environmental monitoring requirements associated with the
project and principal conclusions.

Article 29 of the Law on Environmental Protection states ensuring stakeholder participation is crucial
for improving the efficiency of environmental monitoring in the implementation of state and other
environmental programs. Uzbekistan, public hearings as part of the EIA is regulated by Appendix 3 of
Decree of the Cabinet of Ministers No 541 dated 07.09.2020. According to the Decree all objects
divided in four categories and public hearings are mandatory for categories I and II (almost similar to
World Bank A and B categories). There are no requirements for public hearing or EIA disclosure for
Category III and IV projects.

These responsibilities include:

Public notification (20 days before the public hearings, the customer announces the time and
place in the mass media and the Organizer's website in Uzbek and other languages);
Conducting the consultation (District/city government (Khokimiyat) are the organizers of public
hearings and the minimum number of stakeholder participants is 10. For public hearings, a
non-technical summary is prepared for disclosure the project);

Recording the significant findings, conclusions, recommendations, and next steps.

The aim of public hearing is to encourage views of participant (groups or individuals) who may be
affected by the Project regarding their environmental concerns. Prior to the scoping meeting, with the
intention to inform the public about the investment and gather their opinions and suggestions on the
project. In the meeting, the public is informed and consulted and their opinions and suggestions are
taken. Any significant issues, established during the public consultation, should be incorporated into
the EIA document.
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Figure 27: Local EIA Process Flowchart

The conclusion of the SEE is valid for three years from the date of issue. 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 to the Center for environmental expertise for revision and approval. In case
of expansion, reconstruction, technical re-equipment or changes in the technological process of
existing facilities, affecting the quantitative and qualitative characteristics of emissions, discharges
and waste, changes in legislative requirements, as well as by decision of the relevant authorities
exercising state control in the field of environmental protection, environmental standards are subject
to revised as part of an EIA with a subsequent three-year period. After three years of facility
commissioning, it is obligatory to design the ecology normative.
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The ecology normative is designed in three directions air (PDV is the national acronym), water (PDS
is the national acronym) and wastes (PDO is the national acronym). Ecology normative valid for 5
years. Designing of ecology normative is not in scope of EIA, because decision has made and facility
is commissioning.

Ecology normative - the legal limits of permissible negative impact on the environment, environmental
standards must be observed by absolutely all economic entities that are included in the list of four
categories according to the Decree of the Cabinet of Ministers of the RUz No. 541 dated 07.09.2020

[4].
Three types of normative are designed for the followings:

Maximum Permissible Emission: the mass of pollutants in emissions per unit of time,
forming surface concentrations that do not exceed the maximum permissible quotas
established for atmospheric air.

Maximum Allowable Discharge: the mass of a substance in wastewater, the maximum
allowable for disposal in the established mode at a given point per unit of time in order to
ensure water quality standards at the control point.

Maximum Permissible Wastes: the maximum amount of waste allowed for disposal for a
certain period in certain place.

5.1.5.1 The Project Environmental Impact Assessment (EIA) Process

The proposed project is categorized as a “Category I” project under the Decree of the Cabinet of
Ministers of the RUz No 541 dated 07.09.2020 (high risk, paragraph 32 “Thermal power plants, and
other power plants for combustion of the thermal capacity of 300 MW or more”) [4].

Consultation activities for the Project have been initiated in accordance with the National EIA Stages.
The stages of EIA is given comprehensively in Section 3.1. Decree of the Cabinet of Ministers of the
RUz No 541, objects of I and II categories of environmental impact are subject to the procedure for
passing public hearings about environmental impact. Considering that the combined cycle power plant
with a capacity of 1600 MW belongs to the objects of the I category of impact on the environment,
the management of the enterprise under construction together with representatives of Authorities of
Angor District, the Inspectorate for Ecology and Environmental Protection, "Kattakum" village
community assembly on 17.08.2021 public hearings were organized and held in accordance with the
established procedure. During the public hearings, residents of the Kattakum village community
assembly did not have any objections to the construction of a combined cycle power plant.

The Public Hearing provided the opportunity for potential stakeholders to be informed about the
project and to express their opinions and concerns. As the next phase of the public hearing, The EIA
Report has been prepared and submitted to the Centre of SEE and positive decision is granted.

5.2 International Conventions/Protocols

The legal framework valid for the Project also comprises the international conventions/protocols and
agreements signed and ratified by the RUz. The relevant international conventions/protocols and
agreements with the project are listed in Table 17. In some cases, these have been integrated into
national regulations. Moreover, Article 53 of Law “On Nature Protection” requires that “in cases, when
international agreement, concluded by Uzbekistan, states rules other than that contained in the
present Law or other legislative act of Uzbekistan on nature protection, the rules of international
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agreement are applied, excluding cases when legislation of Uzbekistan established stricter
requirements”.

Table 17: Ratified conventions/protocols by Uzbekistan relevant to the Project

Applicable ratified conventions of the Environment / Climate Change

United Nations Framework Convention on Climate Change (ratified by Uzbekistan in 1993)
Kyoto Protocol (ratified by Uzbekistan in 1993)

Paris Agreement (ratified by Uzbekistan in 2017)

United Nations Convention on Biological Diversity (ratified by Uzbekistan in 1995)

Agreement on Cooperation in the Field of Ecology and Environmental Protection (ratified by Uzbekistan in
1992)

Agreement on Cooperation in The Field of Joint Water Resources Management and Conservation of Interstate
Sources (ratified by Uzbekistan in 1992)

Agreement on The Conservation of African-Eurasian Migratory Water birds (ratified by Uzbekistan in 2004)

Agreement between the Government of Kazakhstan, the Government of Kyrgyzstan and the Government of
Uzbekistan on management of water resources in Central Asia (ratified by Uzbekistan in 1996)

Agreement on Joint Activities in Addressing the Aral Sea and The Zone Around the Sea Crisis, Improving the
Environment, And Ensuring the Social and Economic Development of The Aral Sea Region (ratified by
Uzbekistan in 1993)

United Nations Convention on Desertification to Combat Desertification (ratified by Uzbekistan in 1995)

Convention on the Prohibition of Military or Any Other Hostile Use of Environmental Modification Techniques
(ratified by Uzbekistan in 1993)

Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal
(ratified by Uzbekistan in 1996)

Paris Convention Concerning the Protection of the World's Cultural and Natural Heritage (ratified by Uzbekistan
in 1993)

Convention for the Safeguarding of the Intangible Cultural Heritage (ratified by Uzbekistan in 2008)

Convention on International Trade in Endangered Species of Wild Fauna and Flora (ratified by Uzbekistan in
1997)

Convention on the Conservation of the Migratory Species of Wild Animals (Bonn Convention) (ratified by
Uzbekistan in 1998)

Convention on Wetlands of International Importance Especially as Waterfowl Habitat (ratified by Uzbekistan in
2002)

Convention on Wetlands of International Importance especially the Water Fowl Habitats of Aquatic Birds
(RAMSAR Convention) (1975) (ratified by Uzbekistan in 2001)

Convention to Combat Desertification in Those Countries Experiencing Serious Drought And/or Desertification,
Particularly in Africa (ratified by Uzbekistan in 1996)

UNECE Convention on The Protection and Use of Transboundary Watercourses and International Lakes (ratified
by Uzbekistan in 2007)

Vienna Convention for the Protection of the Ozone Layer (ratified by Uzbekistan in 1993).
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Montreal Protocol on Substances That Deplete the Ozone Layer (ratified by Uzbekistan in 1993)

Statute of the Interstate Commission for Water Coordination of Central Asia (ratified by Uzbekistan in 1992)
Applicable ratified conventions of the International Labor Organization

C029 - Forced Labor Convention, 1930 (No. 29) )(ratified by Uzbekistan in 1992)

C087 - Freedom of Association and Protection of the Right to Organize Convention, 1948 (No. 87) (ratified by
Uzbekistan in 2016)

C098 - Right to Organize and Collective Bargaining Convention, 1949 (No. 98) (ratified by Uzbekistan in 1992)
C100 - Equal Remuneration Convention, 1951 (No. 100) (ratified by Uzbekistan in 1992)
C105 - Abolition of Forced Labor Convention, 1957 (No. 105) (ratified by Uzbekistan in 1997)

C111 - Discrimination (Employment and Occupation) Convention, 1958 (No. 111) (ratified by Uzbekistan in
1992)

C138 - Minimum Age Convention, 1973 (No. 138) (ratified by Uzbekistan in 2009)

C182 - Worst Forms of Child Labor Convention, 1999 (No. 182) (ratified by Uzbekistan in 1992)
C081 - Labor Inspection Convention, 1947 (No. 81) (ratified by Uzbekistan in 2020)

C122 - Employment Policy Convention, 1964 (No. 122) (ratified by Uzbekistan in 1992)

C129 - Labor Inspection (Agriculture) Convention, 1969 (No. 129) (ratified by Uzbekistan in 2020)

C144 - Tripartite Consultation (International Labor Standards) Convention, 1976 (No. 144) ratified by
Uzbekistan in 2019)

C047 - Forty-Hour Week Convention, 1935 (No. 47) (ratified by Uzbekistan in 1992)

C052 - Holidays with Pay Convention, 1936 (No. 52) (ratified by Uzbekistan in 1992)

C103 - Maternity Protection Convention (Revised), 1952 (No. 103) (ratified by Uzbekistan in 1992)
C135 - Workers' Representatives Convention, 1971 (No. 135) (ratified by Uzbekistan in 1992)
C154 - Collective Bargaining Convention, 1981 (No. 154) (ratified by Uzbekistan in 1997)

Others

Universal Declaration of Human Right (1948), (ratified by Uzbekistan in 1991)

Convention on the Elimination of All Forms of Discrimination against Women (1979), ratified by Uzbekistan in
1995

International Covenant on Civil and Political Rights (1966), (ratified by Uzbekistan in 1995)

Convention on the Elimination of All Forms of Intolerance and of Discrimination Based on Religion or Belief
(1981), (ratified by Uzbekistan in 1997)

EU Partnership and Cooperation Agreement (ratified by Uzbekistan in 1996)
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5.3 International Environmental Standards

The EIA Report of the proposed Project was prepared as per the applicable national laws, regulations,
standards, and guidelines; whereas the ESIA Report has been carried out in accordance with the
following requirements as the Company aims to seek international financing for the Project:

The Equator Principles (EP),

Asian Infrastructure Investment Bank (AIIB) Environmental and Social Policy,

International Finance Corporation (IFC) Performance Standards on Environmental and Social
Sustainability,

International protocols and conventions to which our country is a party relating to
environmental protection, and

Applicable National Laws, Regulations, Standards and Guidelines.

In this regard, the most stringent regulation or standards are accepted as project limit or project
standard.

5.3.1 Equator Principles

The Equator Principles (EPs) (November 18, 2019) is a framework for determining, assessing, and
managing the social and environmental impacts that may arise from financing the projects. The Project
will be conducted under the listed EPs, below:

Principle 1: Review and Categorization;

Principle 2: Environmental and Social Assessment;

Principle 3: Applicable Environmental and Social Standards;

Principle 4: Environmental and Social Management System and Equator Principles Action Plan;
Principle 5: Stakeholder Engagement;

Principle 6: Grievance Mechanism;

Principle 7: Independent Review;

Principle 8: Covenants;

Principle 9: Independent Monitoring and Reporting; and

Principle 10: Reporting and Transparency.

The EPs represent a framework for project financing, which is underpinned by the revised IFC
Performance Standards (PSs). EPs establish the minimum environmental & social standards to be
adopted by EP Financial Institution, which are from IFC PSs on Environmental and Social Sustainability,
the World Bank Group Environmental, Health and Safety Guidelines and/or the relevant host country
laws, regulations and permits that pertain to environmental and social issues.

5.3.2 AIIB Environmental and Social Policy

The Asian Infrastructure Investment Bank’s (AIIB) Environmental and Social Policy (ESP) supports the
Bank’s clients in achieving environmentally and socially sustainable development outcomes. It does
so by integrating the management of environmental and social risks and impacts into decision-making
on, and preparation and implementation of, AIIB-financed projects.
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The ESP includes an introductory overview, an aspirational Vision Statement, a mandatory
Environmental and Social Policy (ESP), accompanied by three mandatory Environmental and Social
Standards (ESSs) and an Environmental and Social Exclusion List. The three ESSs comprise:

ESS 1: Environmental and Social Assessment and Management;
ESS 2: Land Acquisition and Involuntary Resettlement; and
ESS 3: Indigenous Peoples.

ESP was approved in February 2016 and amended in February 2019. Revisions to the ESF were
approved by AIIB’s Board of Directors in May 2021.

Since there are no known communities thought to be living in the Project Aol that meets the criteria
of indigenous peoples as characterized in ESS 3, the ESS 2 and ESS 3 are considered not applicable
for the Project.

5.3.3 IFC Standards

IFC is a member of the World Bank Group and is the largest global development institution focused
exclusively on the private sector in developing countries. The IFC Performance Standards (PSs) are
an international benchmark for identifying and managing environmental and social risk and has been
adopted by many organizations as a key component of their environmental and social risk
management.

The Project will be implemented the requirements of the IFC as set out in the following standards and
guidelines:

IFC Environmental and Social Sustainability Policy (2012);
IFC E&S Performance Standards (PSs) 2012 and supporting Guidance Notes (GN) (as relevant);

PS-1: Assessment and Management of Environmental and Social Risks and Impacts;
PS-2: Labor and Working Conditions;

PS-3: Resource Efficiency and Pollution Prevention;

PS-4: Community Health, Safety, and Security;

PS-5: Land Acquisition and Involuntary Resettlement;

PS-6: Biodiversity Conservation and Sustainable Management of Living Natural
Resources;

PS-7: Indigenous Peoples

PS-8: Cultural Heritage.

However, the PS-7 and PS-8 are considered not applicable for the Project. There are no known
communities thought to be living in the project area of influence that meets the criteria of Indigenous
Peoples as characterized in IFC's PS 7.

Site visit observations and discussions have not highlighted the presence of critical cultural heritage
as characterized in IFC’s PS-8. Moreover, The Ministry of Culture of the RUz has an official letter
stating that there are no archaeological or cultural sites near or within the proposed Project Site. A
chance finds procedure may be required for the construction phase to address potentially unidentified
items of cultural significance during the construction works.

In addition to the PSs, the following guidelines and good international industry practice (GIIP) are
relaxant for the Project:
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World Bank Group (WBG) Environment, Health and Safety (EHS) Guidelines; including

WBG General EHS Guidelines (April 30, 2007) which cover four areas of GIIP related to:
Environmental Occupational Health & Safety; Community Health & Safety; Construction;
and, Decommissioning,

WBG EHS Guidelines Thermal Power Plants (2007 / draft 2017); and

WBG EHS Guidelines Electric Power Transmission and Distribution (April 2007).

The EHS Guidelines are technical reference documents with general and industry-specific examples of
Good International Industry Practice (GIIP) and are referred to in the World Bank’s Environmental and
Social Framework and in IFC’s Performance Standards. The EHS Guidelines contain the performance
levels and measures that are normally acceptable to the World Bank Group, and that are generally
considered to be achievable in new facilities at reasonable costs by existing technology The World
Bank Group requires borrowers/clients to apply the relevant levels or measures of the EHS Guidelines.
When host country regulations differ from the levels and measures presented in the EHS Guidelines,
projects will be required to achieve whichever is more stringent. If less stringent levels or measures
than those provided in these EHS Guidelines are appropriate, in view of specific project circumstances,
a full and detailed justification for any proposed alternatives is needed as part of the site-specific
environmental assessment.

5.3.4 Other Relevant Standards, Guidelines and Good Practices
The Project will implement the requirements of the EU Directives and Standards, including:

Best available techniques (BAT) conclusions for large combustion plant (LCP) of 31 July 2017
were published in the Official Journal on 17 August 2017 (2017/1442/EU),

Use of Security Forces: Assessing and Managing Risks and Impacts (February 2017),
Worker's Accommodation: Processes and Standards (Guidance Note by IFC and EBRD, 2009),
Scottish Natural Heritage Environmental Impact Assessment Handbook, 2014,

Guidelines for Landscape and Visual Impact Assessment 3rd Edition, 2013,

EIA Directive 2014/52/EU (amending Directive 2011/92/EU and 97/11/EC),

Birds Directive 2009/147/EC

Habitats Directive 92/43/EEC,

Water Framework Directive 2000/60/EC,

Dutch Intervention Values 2013 (Soil Remediation Circular Jul, 2013).

Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on
Ambient Air Quality and Cleaner Air for Europe and National Regulation;

EU BAT Air Emission Limits (AELs), July 31, 2017,

ASTM D 1586/ D1586M-18: Standard Test Method for Standard Penetration Test (SPT) and
Split-Barrel Sampling of Soils,

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

OECD Recommendation of the Council on Common Approaches for Officially Supported Export
Credits and Environmental and Social Due Diligence

Joint MDB Assessment Framework for Paris Alignment for Direct Investment Operations
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All phases of the environmental and social management of the proposed project shall be conducted in
compliance with national and international regulations and standards as well as the standards of
financial institutions. The legal framework is explained in the following sections.
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6. AIR EMISSIONS AND AMBIENT AIR QUALITY

6.1 Standards and Regulatory Requirements

6.1.1 National Standards

The relevant legislation related with air emissions and ambient air quality in Uzbekistan are given
below:

Law “On Ambient Air Protection”, No. 353-1 dated December 27,1996 (as amended on April
21,2021);

Resolution of Cabinet Ministers “"On approval of the Regulations on the Order of design and
approval of draft environmental standards”, No 14 dated January 21, 2014.

Law “On Ambient Air Protection” covers the right of citizens to clean air and their obligations to take
care of the atmosphere, state management in the field of air protection (responsibilities of SCEEP and
the Ministry of Health), standards on air quality, maximum permissible emissions of pollutants from
stationary sources, industrial air consumption, standards for emissions from mobile sources (vehicles
and other equipment), quality of fuels, production and use of chemicals, protection of the ozone layer,
spatial planning for enterprise construction and of waste disposal facilities, responsibilities of
enterprises (in terms of monitoring and techniques to reduce emissions) and levies for emissions to
the air and damage caused. According to the Law, new activities in industrial areas or areas with dense
traffic require a SEE/EIA and a health assessment.

The Ministry of Health of RUz develops air quality standards (sanitary norms) to protect human health
and oversees the compliance with hygienic norms and standards associated with air quality. The
standards related to air emissions and air quality are given below:

SanPiN No. 0293-11 "“List of hygiene standards regarding Maximum Permissible Concentration
(MPCs) values of air-polluting substances in populated areas in the RUz",
SanPiN No. 0350-17 “Protection of Atmospheric Air in Populated Places of the RUz".

The national air quality standards are defined as maximum allowable concentrations (MPC). These
MPC values are set for 485 pollutants (SanPiN No. 0293-11). The values are set for short-term maxima
(20 minutes), for daily means, for monthly means and for annual means.

The applicable National Ambient Air Quality Standards (MPCs) are provided in Table 18.
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Table 18: National Ambient Air Quality Standards (MPCs )

One Time Maximum (20-30 min.) 5.0
Daily 4.0
Carbon monoxide(CO)
Monthly 3.5
Annually 3.0
One Time Maximum (20-30 min.) 0.6
Daily 0.25
Nitrogen oxide(NO)
Monthly 0.12
Annually 0.12
One Time Maximum (20-30 min.) 0.085
Daily 0.06
Nitrogen dioxide(NO>)
Monthly 0.05
Annually 0.05
One Time Maximum (20-30 min.) 0.5
Daily 0.2
Sulfur dioxide (S0z)
Monthly 0.1
Annually 0.1
One Time Maximum (20-30 min.) 0.15-0.5
Daily 0.1-0.35
Dust
Monthly 0.08-0.020
Annually 0.05-0.015

Article 6.2 of the SanPin No.0350-17 requires the establishment of a sanitary protection zone (SPZ,
buffer zone) around any new thermal power plants. This is defined as an exclusion zone around an
emission point (e.g. stack) for the protection of sensitive receptors. For the proposed Project, this
zone will have a radius of 500 m (see Figure 28).

As per provisions of the SanPin No.0350-17:

1 SanPiN RUz No. 0293-11 “The list of maximum permissible concentration (MPC) of pollutants in the ambient air of populated areas on the territory of the Republic
of Uzbekistan”., Table 1.
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Article 2.16: The SPZ or any part of it may not be regarded as a reserve territory of the
enterprise and used for expansion of the industrial site

Article 2.17: It is prohibited to locate within the boundaries of the sanitary protection zone and
on the territory of the industrial site:

o food industry facilities as well as facilities for the production of tableware, containers,
equipment etc. for the food industry, warehouses of finished products, beverage and
water production facilities for drinking water purposes,

o complexes of waterworks;

o wholesale warehouses of food raw materials and food products;

o residential buildings, kindergartens, other educational institutions;

o collective or individual dacha and garden plots;

o sports facilities, parks, health care and recreation facilities for general use

Article 2.20: It is permitted to locate in the SPZ:

o enterprises, their separate buildings and structures with production facilities of a lower
class of harmfulness;

o fire industry, bathhouses, laundries, garages, car and motorcycle parking areas,
warehouses (excluding public and specialized food warehouses), buildings of offices,
design offices, educational buildings, stores, public catering facilities, clinics, research
laboratories and other facilities, related to servicing of this and adjacent enterprises;

o non-residential premises for on-duty emergency personnel and security guards of
enterprises, buildings for shift workers, storage facilities for public and individual
transport, local and transit communications, power lines, power substations, oil and gas
pipelines, artesian wells for technical water supply, water cooling facilities, facilities for
technical water preparation, sewage pumping stations, water recycling facilities,
industrial sites, plant nurseries for landscaping and sanitary protection of enterprises.

There are no residential area or recreational facility in the sanitary protection zone of the Project.
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Figure 28: Project Area Buffer Zones

6.1.2 Lender Requirements
The IFI's applicable ambient air quality and air emissions standards are given below:

IFC General EHS Guidelines: Environmental Air Emissions and Ambient Air Quality, April 30,
2007;

IFC EHS Guidelines for Thermal Power Plants May 31, 2017;

Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on
Ambient Air Quality and Cleaner Air for Europe and National Regulation;

EU BAT Air Emission Limits (AELs), July 31, 2017.
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The international ambient air quality standards together the with national standards are summarized
in Table 19. The values presented in blue refer to the stringhent values that are applicable to the

Project.

Table 19: Ambient Air Quality Standards

Pollutant
Name

Averaging Period

One Time Maximum (20-30

National
Ambient Air
(o]TF-1114
Standards MPC
(mg/m3)

: 5.0
min.)
Carbon
monoxide Daily 4.0
(co) Monthly 3.5
Annually 3.0
One Time Maximum (20-30
. 0.6
min.)
Nitrogen Daily 0.25
oxide(NO)
Monthly 0.12
Annually 0.12
Oltle Time Maximum (20-30 0.085
min.)
Nitrogen 1 hour )
dioxide(NOz) Daily 0.06
Monthly 0.05
Annually 0.05
JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

EU
Environmental

Air Quality R
(mg/ms (2007)) (mg/m?)

IFC/WB EHS

Guideline Ambient

0.2 0.2

0.04 0.04
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National EU
: : IFC/WB EH :
Pollutant AMBICHEAE Guideﬁi/ne Amb?ent EOMIEORMEnES!
Name Averaging Period Quality Air Quality Standard
Standards MPC 3
(mg/me)  (m9/m>(2007))  (m9/m)
0.5 -
10 minute - o
(limit value)
One Time Maximum (20-30
: 0.5
min.)
1 hour - - 0.35
0.125 0.125
Sulfur dioxide .
(S0,) (Interim target-1)
0.05
Daily 0.2 .
(Interim target-2)
0.02
(limit value)
Monthly 0.1 - -
Annually 0.1 - 0.02
Ot:Ie Time Maximum (20-30 0.15-0.5
min.)
0.15 0.05
(Interim target-1)
0.1
Dail 0.1-0.35 (Interim target-2)
i .1-0.
y 0.75
(Interim target-3)
0.05
Dust (limit value)
Monthly 0.08-0.020 - -
0.07 0.04
(Interim target-1)
0.05
(Interim target-2)
Annually 0.05-0.015
0.03
(Interim target-3)
0.02
(limit value)

IFC EHS Guidelines, Environmental Air Emissions, and Ambient Air Quality approach are “Emissions
do not result in pollutant concentrations that reach or exceed relevant ambient quality guidelines and
standards by applying national legislated standards, or in their absence, the current WHO Air Quality
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Guidelines (Table 1.1.1.) or other internationally recognized sources”. The IFC guideline values and
EU Environmental Standards given in Table 20 are shown for indicative purposes. According to lenders’
requirements, the more stringent standards are applicable for this Project.

However, Russia and other Commonwealth of Independent States countries have reconsidered this
standard and harmonized this standard with the European Union and World Health Organization
standards (i.e., 0.2 mg/m3 or 200 pug.m3). Similar work in Uzbekistan is still ongoing.

Moreover, Uzbekistan legislation does not set stack emission limits. Therefore, IFC will intend to limit
the emissions as per the “IFC EHS Guideline: Thermal Power Plants”. The guideline standards
applicable for the Project during the operation phase are summarized in  Table 20.

Table 20: Nitrogen Oxides (NOx) and Carbon Monoxide (CO) Air Emission Limits for Combustion Turbine

NOXx 51 (25 ppm) 51 (25 ppm) 51 (25 ppm)

6.2 Observation and Baseline Conditions

Field measurements of meteorological parameters were carried out and atmospheric air Measurement
were measured at 3 (three) observation points (A-01, A-02, A-03). Table 21 shows the coordinates
and location of sampling points for atmospheric air while Figure 29 shows the locations where
measurements Measurement were conducted.

Baseline air quality measurement stations are selected in accordance with the dominant wind direction
and the possible receptors. Dominant wind direction is blowing from southwest direction. Since there
is no receptor within 5 km radius, no air quality monitoring point was determined at this direction.
Second dominant wind direction is blowing from north east and north-northeast direction. Point 1 and
Point 3 are represents nearest residential receptors at the downwind directions. In addition, Point 2 is
selected to represent nearest settlement, which is Kattakum Village.

2 The Environmental Assessment (EA) may need to justify more stringent or less stringent guideline values due to environmental, community health, technical and
economic considerations, whilst not exceeding nationally legislated limits. In all cases, the EA will be demonstrate that ambient impacts from emissions comply with
air quality limit guidelines as set out in Section 1.1 of the General EHS Guidelines.

3 Under definitions provided by IFC EHS guidelines for thermal power plant, an air-shed will be considered as degraded if relevant ambient air quality standards (as
defined in the General EHS Guidelines) are exceeded; DA/NDA to be determined for each pollutant.
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Table 21: Atmospheric Air Measurement Station Coordinates

Description of the Distance to the
Monitoring Station border of the
Project Site

This station is located 5500 m
at south of the

Garden, next to Uchkizil Reservaoir.

the village, 300 m 37°20'58,29" There are agricultural

from the cell = 67°11'36,42" fields and residential

tower. areas nearby.

Located at downwind
direction

This station is located 1850 m
west part of Kattakum
Village. There are
37°22'53,43" agricultural fields,
= 67°13'38,52" residential areas, and
a main road nearby.

Nearest residential
area

This station is located 3850 m
at southwest of the
Former Uchkizil Reservoir.
sanatorium, 15- N = 37°20'42,20" There are dense
20 m from the E = 67°13'22,06" residential areas
lake. nearby.
Located at downwind
direction

Monitoring Coordinates

Station Location

Stations (deg/min/sec)

2
Il

A-01

m
|

=2
Il

A-02 SSG Kattakum

m
|

A-03
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Figure 29: Map showing the Location of Atmospheric Air Measurement Stations

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03

EN/INT/Rev : 4
Measurements were conducted by an accredited laboratory which is Yuksak Musaffo Tabiat” Lic Company
in accordance with the established state standards as specified by the corresponding regulatory,
methodological and instructive documents.

The factors analyzed to determine the state of atmospheric air included measurements of
meteorological parameters: which are air temperature, wind speed, wind direction and atmospheric
pressure at observation points. Atmospheric air measurements and meteorological measurements
were carried out simultaneously.

Meteorological observations were carried out using meteorological equipment in accordance with GOST
17.2.3.01-86 "Nature protection. Atmosphere. Air quality control rules for settlements" and GOST
31296.2-2006 "Noise. Description, measurement and assessment of noise on the ground. Part 2.
Determination of sound pressure levels". To measure the ambient temperature and wind speed, a
modern digital instrument, Testo 425, which measures the data of meteorological parameters
automatically, (see Figure 30) was used. Air pressure was measured using an aneroid barometer (see
Figure 31) and wind direction was determined by using a compass.

Figure 30: Digital Instrument Testo 425
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Figure 31: Measurements of Atmospheric Pressure Using Aneroid Barometer

Air quality measurements were carried out in accordance with GOST 17.2.3.01-86 “Nature protection.
Atmosphere Air quality control rules for settlements”. Measurement of atmospheric air for determining
nitrogen dioxide, carbon monoxide, sulfur dioxide content were conducted by using an ECOLAB gas
analyzer (modification A) and suspended particles (dust) measurement in the atmospheric air were
carried out on a DustTrak DRX dust analyzer (see Figure 32).

Figure 32: DustTrak DRX dust analyzer

Table 22 provides a list baseline air quality measurement parameters and the methods of their
analysis.

The level of atmospheric air pollution was assessed in accordance with SanPiN No: 0293-11 which was
developed and approved by the Ministry of Health of the RUz
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Table 22: List of measurement parameters in atmospheric air and methods of their determination

Meteorological parameters: air
temperature, pressure, wind
direction and speed

GOST 17.2.3.01-86 “Nature protection. Atmosphere. Air quality
control rules for settlements”

Working procedure for testing with the use of automatic gas
Carbon oxide analyzers EKOLAB for monitoring atmospheric air. MIP
03897485.001: 2019.

Working procedure for testing with the use of automatic gas
Sulphur dioxide analyzers EKOLAB for monitoring atmospheric air. MIP
03897485.001: 2019.

Working procedure for testing with the use of automatic gas
Nitrogen dioxide, nitrogen oxide analyzers EKOLAB for monitoring atmospheric air. MIP
03897485.001: 2019.

Test procedure for mass concentration of aerosol particles of various
Dust origins, as well as total dust content using a portable aerosol
analyzer "Dust Trak DRX 8534".

6.2.1 Local Meteorological Conditions

Surkhandarya is the region of the southernmost administrative-territorial unit of Uzbekistan. The
climate in the area of the proposed construction of the thermal power plant is sharply continental: dry
with long frost-free periods (250-270 days). The high average annual air temperature and its sharp
daily fluctuations, hot dry summers, insignificant amount of atmospheric precipitation and high
evaporation determine the desert like character of the region's climatic conditions. Average monthly
air temperatures range from 0.5-7.7 (December-January) to 25.5-28.2 (July-August). The air
temperature varies considerably over the year, from 16°C in winter to 40-42°C in the summer months.
Sub-zero winter temperatures were mostly observed in the period before 1977, after which they have
not been recorded to date.

Since 1994, there has been a general tendency towards an increase in average annual air
temperatures from 13.0 to 14.5°C. In general, the distribution of average annual temperatures
corresponds to the identified periods in terms of the water content of the year. The amount of annual
precipitation varies from 185.8 mm to 781 mm, with the norm of the total average annual precipitation
being 441.94 mm. The greatest amount of precipitation in the year occurs in the winter-autumn
months, from December to May. However, in some years this period becomes somewhat extended
and may span the months of October to June. For a significant part of the year, air humidity does not
exceed 40%, with a monthly average of 44-58%.

Termez meteorological station is the closest meteorological station to the project site, which is nearly
12 km and altitude and terrain around of this station is similar with the Project site. The following
meteorological evaluations are conducted in accordance with the long term data obtained from Termez
station.

The monthly average temperature, maximum temperature, minimum temperature observed at
Termez Meteorological Station beween 2002 and 2021 is given in Table 23 and Figure 33. As can be
seen from the table and figure, temperature is increasing towards the summer and decreasing towards
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winter. Maximum air temperature is observed between 2002 and 2021 as 45.8 °C at June 2005 and
minimum temperature is observed as -21.7 in February 2014.

Table 23: Montly average temperature, maximum temperature, minimum temperature observed at Termez

Meteorological Station (2002-2021) (°C)

Average
Temp.

Maximum
Average
Temp.

Minimum
Average
Temp.

Max Recorded

Temp. and date

Min Recorded
Temp. and date

4.6

7.2

13.6
19.4
25.6
29.7
32.1
28.7
23.7
171
10.2
5.1

W 0 N o uu A W N

I
N =B O

JV” UzAssystem” LLC

Shahrisabz str., 5A, Tashkent Uzbekistan

10.8
13.8
20.9
27.2
33.7
38.2
40.6
37.7
33.2
26

17.4
11.5

Property of JV” UzAssystem”LLC

-0.1
2.2
7.7
12.4
17.2
20.2
23.3
19.3
14.4
9.3
4.7
0.4

22.9/28.01.2014
30.1/25.02.2016
37.3/31.03.2018
38.7 / 27.04.2006
41.9 /29.05.2017
45.7 / 22.06.2005
45.2 / 06.07.2021
45.6 / 06.08.2019
39.9/07.09.2004
37.5/05.10.2013
33.5/01.11.2017
24.6/02.12.2021
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-19.7 / 09.01.2008
-21.7 / 04.02.2014
-4.5/09.03.2013
0.3/09.04.2020
5.6 /03.05.2003
13.3/05.06.2009
18.3 /05.07.2020
10.8 / 28.08.2005
6.1/30.09.2007
-0.2 / 29.10.2020
-10.2 /27.11.2016
-18.4 / 05.12.2002
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Monthly Mean Temperature (2002 -2021)

45

5 1 2 3 4 5 6 7 8 9 10 11 12
Month

Figure 33: Montly average temperature, maximum temperature, minimum temperature observed at Termez
Meteorological Station (2002-2021) (°C)

Additionally, annual temperature trends between 2002 and 2022 is investigated and given in Table 24
and Figure 34. Average mean temperature is similar through 2002 and 2021. It can be said that, no
increase trend is observed during last 20 years.

Table 24: Annual average, minimum, maximum temperature observed at Termez Meteorological Station (°C)
(2002 - 2021)

2002 18.0 44.1 -18.4
2003 17.5 46.0 -8.9
2004 18.5 43.0 -4.0
2005 17.9 45.7 -4.7
2006 18.2 43.2 -10.5
2007 17.9 45.5 -6.9
2008 17.5 44.6 -19.7
2009 17.9 43.4 -3.1
2010 18.4 44.8 -9.5
2011 18.0 44.4 -9.1
JV” UzAssystem” LLC Property of JV” UzAssystem”LLC
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-16.8
-10.4
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Figure 34: Annual average, minimum, maximum temperature observed at Termez Meteorological Station (°C)

(2002 - 2021)

The dominant wind direction of the Termez Meteorological Station is blowing from WSW and NNE
through the year. On the other hand, wind pattern changes through the year. Wind blows mainly from
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NNE and NE between January to June and between July and September wind blows mianly from WSW
and SW direction (see Figure 35).

January - March 2018 April- June 2018
July- September 2018 October - December 2018
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January - December 2018

January - March 2019 April- June 2019
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July- September 2019 October - December 2019

January - December 2019
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January - March 2020 April- June 2020
July- September 2020 October - December 2020
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January - December 2020

January 2018- December 2020

Figure 35: Quarterly and Annual Wind Rose Diagrams of Termez Station (2018-2020 - blowing from)

In accordance with the precipitation data gathered at Termez Meteorological station, approximately
160 mm precipitation is observed through the year (see Table 25). The rain events are observed
between December and May. The most precipitation is observed in 2006 between 2002 and 2021.

As cen be seen from the Table 25, 2008 year is the most snow event is observed at Termez Station
between 2002 and 2021. Snow events are observed between December and February months.

Table 25: Annual precipitation and snow depth observed at Termez Meteorological Station (°C) (2002 - 2021)
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2002 156.4 29.0
2003 147.3 0.0
2004 139.4 12.0
2005 110.9 0.0
2006 229.7 38.0
2007 136.9 5.0
2008 83.0 240.0
2009 188.4 1.0
2010 154.9 0.0
2011 220.3 13.0
2012 177.5 14.0
2013 119.1 11.0
2014 164.6 130.0
2015 204.9 4.0
2016 173.5 74.0
2017 211.4 14.0
2018 112.6 5.0
2019 178.6 0.0
2020 183.4 14.0
2021 117.2 1.0

6.2.2 Local Influences on Air Quality

Dust and engine emissions created by construction activities (i.e. earthworks, demolition and
operation of machinery) can influence the local ambient air quality.

The release of vehicle exhaust emissions into the atmosphere due to the highway around the project
area may have an impact on the local ambient air quality.
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6.2.3 Existing Ambient Air Quality Data

Baseline data on atmospheric air pollution in the territory of the Project was obtained from the results
of air quality measurement from the 3 (three) observation station for 7 days period in July 2021.

Simultaneously: meteorological measurements were also carries out to determine air temperature,
atmospheric pressure, wind speed direction. The measurements are presented in Table 26.

Table 26: Meteorological measurement results

Meteorological parameters

Number of i

Wind

(m/s)(min- direction

, (°C) mmHg) ax)

1. Morning 10.07.2021 36.7 726 1.90 - 4.46 SE
2. Day 40.8 726 1.01 - 3.00 SE
3. Evening 35.7 725 2.30 - 3.40 NE
4. Morning 11.07.2021 27.0 727 1.60 - 2.10 NE
5. Day 39.2 727 3.60 - 5.20 SE
6. Evening 42.0 725 3.70 - 4.90 SE
7. Morning 12.07.2021 31.0 726 1.50 - 3.80

8. Day 37.3 726 4.20 - 5.70 E
9. Evening 39.0 723 1.35 - 5.80 SE
10. Morning 13.07.2021 28.2 725 1.70 - 2.80 NE
11. Day 38.4 725 4.50 - 5.71 SE
12, Evening 38.6 723 1.00 - 1.15 NE
13. Morning 14.04.2021 27.6 725 1.90 - 2.70 NE
14. Day 40.0 724 2.10 - 6.90 NE
15. Evening 38.1 723 1.20 - 4.16 E
16. Morning 15.04.2021 29.0 725 0.60 - 2.10 NE
17. Day 39.1 725 0.16 - 2.67 NE
18. Evening 35.8 724 1.30 - 3.50 SE
19. Morning 16.04.2021 27.0 728 2.60 - 5.50 E
20. Day 36.1 725 2.33-9.11

21. Evening 35.8 724 1.30 - 6.81 SE

Monmitoring point A-02
1. Morning 10.07.2021 36.0 728 0.52 - 2.81 SE
2. Day 41.7 726 2.01 - 3.81 SE
3. Evening 37.2 723 0.70 - 1.70 NE
4. Morning 11.07.2021 29.5 727 1.50 - 2.20 NE
IV UzAssystem” LLC Property of JV” UzAssystem”LLC
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Meteorological parameters

:,%Tilzg:i:; point Temperature Pressure,( ‘zvnl:‘/ds; (pr:ie:_’ _Winfi
, (°C) mmHg) max) direction
5. Day 43.0 727 1.50 - 2.50 NE
6. Evening 38.4 724 1.80 - 3.20 SE
7. Morning 12.07.2021 32.0 726 0.25 - 2.15 E
8. Day No
38.0 725 1.30 - 4.30 dominant
wind
direction

9. Evening 38.0 722 1.60 - 2.60 E
10. Morning 13.07.2021 29.1 724 1.60 - 2.90 N
11. Day 39.0 724 1.80 - 4.20 E
12. Evening 37.1 722 0.01 - 0.51 -
13. Morning 14.04.2021 29.0 725 1.90 - 2.60 SE
14. Day 42.0 724 0.14 -1.13 E
15. Evening 36.9 722 0.23 - 4.25

16. Morning 15.04.2021 31.0 725 070 - 2.08 NE
17. Day 41.0 725 0.12 - 2.17 NE
18. Evening 36.8 724 0.12 - 2.53 SE
19. Morning 16.04.2021 28.0 727 2.40 - 3.60 NE
20. Day 35.5 725 0.88 - 2.55 SE
21. Evening 35.0 724 0.12 -7.00 SE

‘Monitoring pointA-03
1. Morning 10.07.2021 33.0 726 2.71 - 4.26 SE
2. Day 41.0 726 0.70 - 4.10 SE
3. Evening 37.4 725 0.90 - 1.20 NE
4. Morning 11.07.2021 21.4 722 1.90 - 3.35 SE
5. Day 38.8 722 1.30 - 2.90 NE
6. Evening 36.8 724 1.20 - 1.60 SE
7. Morning 12.07.2021 29.0 726 0.10 - 0.60 NE
8. Day 39.0 726 1.06 - 5.12 NE
9. Evening 40.0 723 1.35 - 2.40 SE
10. Morning 13.07.2021 27.0 724 1.80 - 4.20 E
11. Day 35.2 725 0.10 - 2.88 E
12, Evening 40.0 723 1.90 - 3.20 SE
13. Morning 14.04.2021 26.0 724 0.70 - 0.90 SE
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14. Day 41.1 724 0.24 - 1.75 NE
15. Evening 40.6 722 0.51 - 2.81 E
16. Morning 15.04.2021 30.8 725 0.03 - 0.90 -
17. Day 39.0 725 0.83 - 2.01 NE
18. Evening 36.0 724 1.90 - 4.0 SE
19. Morning 16.04.2021 26.0 727 2.90 - 4.50 NE
20. Day 36.0 725 2.70 - 8.10 E
21. Evening 36.1 724 1.90 - 6.00 SE
- Calm air Windy weather with a speed of 1 knot or less

The results of observations of the main meteorological parameters during the field work showed that
the winds of the southeastern and northeastern directions prevailed on the territory of the surveyed
area at this time. The wind speed in the study area varies from 0.01 m/s (calm) to 6.90 m/s. In field
studies, the minimum value of atmospheric pressure was 722 mm Hg, and the maximum atmospheric
pressure is 728 mmHg the distribution of air temperature values at observation points ranged from
21.40C to 43.0°C.

The meteorological measurement results are in line with the long term data obtained in the
Surkhandarya region for the summer period.

Together with this sulfur dioxide, nitrogen dioxide, nitrogen oxide, carbon monoxide and dust
measurements were carried out.

The assessment of baseline atmospheric air pollution was carried out by comparing the measurement
results with the corresponding maximum permissible concentrations of the estimated parameters
(sulfur dioxide, nitrogen dioxide, nitrogen oxide, carbon monoxide, air dust content (dust)) in
accordance with SanPiN No: 0293-11 (see Table 27).
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Table 27: Air Quality Measurement Results

Pollutants
monoxide dioxide(mg oxide(m dioxidey PUSH(mI
(mg/m?3) /m?3) g/m?3) mg/m?) A
MPC limit value (one-time) 5.0 0.085 0.6 0.5 0.5
(mg/m?3) (mg/m?3) (mg/m3)  (mg/m?®) (mg/m3) (mg/m?)
1. 10.07.2021 Morning 0.53 <BDL <BDL <BDL 0.310
2. Day <BDL* <BDL <BDL <BDL 0.067
3. Evening <BDL <BDL <BDL 0.185 0.069
4. 11.07.2021 Morning <BDL <BDL <BDL <BDL 0.201
5. Day <BDL <BDL <BDL <BDL 0.076
6. Evening <BDL <BDL <BDL 0.479 0.017
7. 12.07.2021 Morning <BDL <BDL <BDL <BDL 0.151
8. Day <BDL <BDL <BDL 0.079 0.079
9. Evening <BDL <BDL <BDL 0.406 0.085
10. 13.07.2021 Morning <BDL <BDL <BDL <BDL 0.110
11. Day <BDL <BDL <BDL <BDL 0.049
12, Evening <BDL <BDL <BDL 0.389 0.079
13. 14.07.2021 Morning <BDL <BDL <BDL <BDL3 0.067
14. Day <BDL <BDL <BDL <BDL <BDL
15. Evening <BDL <BDL <BDL 0.384 0.022
16. 15.07.2021 Morning <BDL <BDL <BDL 0.317 0.048
17. Day <BDL <BDL <BDL 0.040 0.056
18. Evening <BDL <BDL <BDL 0.867 0.026
19. 16.07.2021 Morning <BDL <BDL <BDL 0.327 0.085
20. Day <BDL <BDL <BDL <BDL 0.234
21. Evening <BDL <BDL <BDL <BDL 0.037
SSamplingpointA02
1. 10.07.2021 Morning 1.36 <BDL <BDL <BDL 0.519
Day <BDL <BDL <BDL 0.401 0.306
Evening <BDL <BDL <BDL 0.318 0.240
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Pollutants
monoxide dioxide/(mg _oxide(m dioxide,( PUSt(m9
(mg/m?) /m?3) g/m3)  mg/m?3) AR
MPC limit value (one-time) 5.0 0.085 0.6 0.5 0.5
(mg/m3)  (mg/m?®) (mg/m3) (mg/m3) (mg/m?3)
4 11.07.2021 Morning <BDL <BDL <BDL <BDL 0.276
5 Day <BDL <BDL <BDL <BDL 0.072
6. Evening <BDL <BDL <BDL 0.113 0.110
7 12.07.2021 Morning <BDL <BDL <BDL <BDL 0.123
8 Day <BDL <BDL <BDL <BDL 0.039
9 Evening <BDL <BDL <BDL 0.257 0.122
10. 13.07.2021 Morning <BDL 0.388 0.204 <BDL 0.108
11. Day <BDL <BDL <BDL 0.180 0.069
12, Evening <BDL <BDL <BDL 0.129 0.714
13. 14.07.2021 Morning <BDL <BDL <BDL <BDL 0.068
14. Day <BDL <BDL <BDL <BDL 0.045
15. Evening <BDL <BDL <BDL 0.077 0.139
16. 15.07.2021 Morning <BDL <BDL <BDL <BDL 0.044
17. Day <BDL <BDL <BDL 0.207 0.031
18. Evening <BDL <BDL <BDL 0.898 0.019
19. 16.07.2021 Morning <BDL <BDL <BDL <BDL 0.201
20. Day <BDL <BDL <BDL <BDL 0.391
21. Evening <BDL <BDL <BDL <BDL 0.121
SamplingpointA03
1. 10.07.2021 Morning <BDL <BDL <BDL <BDL 0.530
2. Day <BDL <BDL <BDL <BDL 0.610
3. Evening <BDL <BDL <BDL 0.27 0.082
4. 11.07.2021 Morning <BDL <BDL <BDL <BDL 0.103
5. Day <BDL <BDL <BDL <BDL 0.050
6. Evening <BDL <BDL <BDL 0.216 0.055
7. 12.07.2021 Morning <BDL <BDL <BDL <BDL 0.142
8. Day <BDL <BDL <BDL <BDL 0.081
9. Evening <BDL <BDL <BDL <BDL 0.054
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10. 13.07.2021 Morning <BDL <BDL <BDL <BDL 0.083
11. Day <BDL <BDL <BDL 0.092 0.066
12, Evening <BDL <BDL <BDL 1.290 0.036
13. 14.07.2021 Morning <BDL <BDL <BDL 0.512 0.098
14. Day <BDL <BDL <BDL 0.234 0.020
15. Evening <BDL <BDL <BDL 0.710 0.015
16. 15.07.2021 Morning <BDL <BDL <BDL 0.337 0.076
17. Day <BDL <BDL <BDL 0.308 0.015
18. Evening <BDL <BDL <BDL 0.443 0.019
19. 16.07.2021 Morning <BDL <BDL <BDL 0.885 0.151
20. Day <BDL <BDL <BDL <BDL 0.508
21. Evening <BDL <BDL <BDL <BDL 0.015

BDL= Below Detection Limit

The results of the field studies of the state of atmospheric air carried out in July 2021 on the territory
of the Project shows that:

The carbon monoxide concentration in the atmospheric air was below the level of the
established standard maximum permissible concentration at all observation points

The nitrogen oxide and nitrogen dioxide measurement results are generally below the MPC
except for a one-time excess of MPC by 4.6 times at Monitoring Point 2 on July 13 in the
morning. The monitoring point 2 is near agricultural fields and a main road. This one time
excess could be considered as local temporary antropogenic effect, such as tractor, dense car
movement etc.

Sulfur dioxide measurement result shows that there is an excess of MPC was recorded at all
observation points. Monitoring Point 1 and Moitoring Point 2 SO2 measured as 0.867
mg/m?3 (1.7 times of MPC) and 0.898 mg/m?3 (1.8 times of MPC), respectively. At the Monitoring
Point 3 on July 13-14 (night) and 16 July (morning) excess of MPC was recorded from 0.710
mg/m3 (1.4 times of MPC) - 1,290 mg/m?3 (2.6 MAC) at the time. All three monitoring points
are near the residential areas, stoves and barbecues are being used for the cooking. It can be
said that these exceedances are local temporary increases due to human activities. Since the
Project will use natural gas as fuel, the Project will not effect the air quality in terms of SO2.
Dust concentrations are observed (see Table 27), generally significantly lower than the
established MPC standards, with the exceptions of outlier one-time excesses of 1.4 times on
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the evening of July 13t at Monitoring Point 2 and 1.2 times in the afternoon of July 10% at
Monitoring Point 3. Since the area around the monitoring points contains sand and limited
amount of vegetation cover, dust concentrations can be increased via wind.

As per the ambient air quality monitoring data collected from the area dust, SO2 and NO2
concentrations are below the national limits with the exception of some local and temporary
exceedances.

The nearest long term air quality monitoring station that is operated by the state is located nearly 130
km to the Project site. Therefore, the data collected in this station is not considered to be used in this
ESIA Report. However, supplementary air quality measurements with passive diffusion tubes for 1
month is started within July 2022. Measurement results will be included in the Final ESIA report. The
assessment regarding the airshed will be reevaluated in the Final ESIA Report by taking into account
of additional site surveys.

6.3 Sensitive Receptors

Sensitive receptors were determined in the scoping process given in Table 28 and Figure 17 and
background air quality measurements were perfomed at three points which are shown in Figure 29.
The table below shows the receptors around the project area regarding the impacts on air quality.

Table 28: Air Quality Receptors of the Project

A-01 Residential area 5500 m SW Medium Permanent residents in residential areas,
Garden, next to would be vulnerable to changes in
the village, 300 ambient air quality,

m from the cell
tower.

A-02 Residential area 1850 m W Medium Permanent residents in residential areas,
Kattakum would be vulnerable to changes in

ambient air quality,

A-03 Residential area 3850 m SSW Medium Permanent residents in residential areas,
Former would be vulnerable to changes in
sanatorium, 15- ambient air quality,

20 m from the
lake.

IR-1 Industrial 250 m N Low Waste processing facility near the project
Receptor area

HR-1 Human 1350 m W Medium Permanent residential area
Receptor

HR-2 Human 1850 m S Medium Permanent residential area
Receptor

HR-3 Human 4100 m SW Medium Permanent residential area
Receptor
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AR-1 Agricultural 980 m NW Medium Agricultural area near Project area
Receptor

AR-2 Agricultural 4810 m SW Medium Agricultural area near Project area
Receptor

AR-3 Agricultural 3060 m SSW Medium Agricultural area near Project area
Receptor

6.4 Potential Impacts, Mitigation, Management & Residual
Impact

6.4.1 Construction Phase

During construction phase, local ambient air quality may potentially be affected by increased dust,
particularly during the site preparation stage (site clearance and earthworks etc.) and by the exhaust
gas of construction vehicles, equipment and temporary power generators. The typical air emissions
resulting from these activities include nitrogen oxides (NOx), sulphur dioxides (S0O2), carbon monoxide
(CO), carbon dioxide (CO2), volatile organic compounds (VOC), particulates and benzene, toluene,
ethylbenzene and xylene (BTEX).

Sources of air emissions during construction phase are;

Excavations and earthworks (dust),

Vehicle movements on unpaved, or compacted roads and surfaces (dust);

Particulate matter dispersion from uncovered truckloads;

Vehicle and construction equipment emissions (e.g. NOx, SOx and CO, CO2, VOCs, particulates
and BTEX) and particulates from vehicles, generators and other mechanical equipment;
Stored VOCs and other volatile hazardous materials (VOCs) and;

Odour from temporary wastewater facilities, or containment

6.4.1.1 Dust
The main sources of dust and particulate matter emissions during construction phase will be:

Excavations and earthworks, such as cutting, filling and levelling;
Vehicle movements on unpaved, or compacted surfaces; and
Particulate matter dispersion from uncovered truckloads.

Dust Emissions from Site Preparation

Excavations and earthworks cause dust which typically comprises large diameter particles, settle
rapidly and close to the source.

According to the screening guidance of the UK’s Institute of Air Quality Management (IAQM) for
construction dust, detailed assessment relating to dust generation is required where there is a ‘human
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receptor’ within 350m of the boundary of the site[95]. In the case of this Project and with respect to
the screening criteria above, although there is no any settlement within the sanitary buffer zone (500m
around the project area), there is a waste processing facility 250 m away from Project’s north border.
In addition to this, the closest residential receptors to the project site is about 1 km m away from the
west border of project site. There is no expected impacts relating to dust emissions on the settlements.
However, the existing facility (waste processing facility) can be affected. In addition to this, the
magnitude of dust impacts from construction works will depend on the wind speed and wind direction
at the project site. As shown in Figure 36, dominant wind direction is from the southeast for the year
2018, 2019 and 2020 and as a result, the potential of emissions impact to the facility can be
considered as negligible.

In addition to vehicle movements on unpaved surfaces, dust generation from truck movements and
particulate dispersion from truckloads would only occur where mitigation measures are not effectively
implemented at the site, or by contractors bringing materials to the site.

Uncontained and/or un-sheeted trucks may be subject to losses of material where the containment is
not effective (e.g. spills), or where wind or other air turbulence may disturb the contents and result
in dispersion of materials. Such impacts have the potential to degrade local air quality in the immediate
area of such movements.

In accordance with the UK’s IAQM Guidance on the Assessment of Dust from Demolition and
Construction, detailed assessment of vehicle movements should only be required where ‘human’
receptors are located within 50m of the route used by construction vehicles on public roads, up to
500m from the project site entrance [95]

In the instance of this Project, there are residential and commercial receptors within 50m of the route
to be used by construction vehicles and as a result there is potential for impacts the receptors within
50m of the routes to be used by construction vehicles include residential and commercial receptors
and there is potential for impacts relating to dust generation or particulate emissions as a result of
increase vehicle movement on these routes.

6.4.1.2 Gaseous Emissions

The operation of Project related vehicles and fuel consuming construction equipment will be the only
sources of gaseous emissions during construction phase. List of construction machinery, which will be
used during land preparation and construction phases of the project, are given in Table 9.

The quantity of gaseous emissions from this equipment will depend on the number of
vehicles/equipment deployed on site, hours of operation and efficiency. The exhaust emissions due to
construction machinery are negligible. In addition to this, details of the overall GHG emissions during
construction phase are provided in Section 14.

Table 29: List of Vehicles and Construction Equipment During Construction Phase

750t Crawling Crane 1 Diesel
150t Crawling Crane 1 Diesel
Hydraulic Lifting Device and Lifting Frame 1 Electrical
250t Crawling Crane 1 Diesel
50t Crawling Crane 1 Diesel
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50t Truck Crane 1 Diesel
Gantry Crane 2 Electrical
Truck 3 Diesel
Forklift 2 Diesel
Electric Welding Machine 301 Electrical
Diesel Generator 1 Diesel
Tower Crane 2 Electrical
Vehicle Crane 2 Diesel
Wheel Loader 1 Diesel
Backhoe Excavator 7 Diesel
Crawler Bulldozer 1 Diesel
Road Roller 2 Diesel
Dump Truck 10 Diesel
Platform Lorry 1 Diesel
Batch Plant 2 Electrical
Concrete Pump Truck 3 Electrical
Concrete Delivery Truck 6 Electrical
Piling Machine 4 Diesel

6.4.1.3 Emission of Volatile Organic Compounds (VOCs)

Small quantity of fuels, paints, solvents and other volatile substances are likely to be required during
the construction phase, which will be stored in secure areas within the construction area. If not
adequately contained, such substances have the potential to result in the dispersion of volatile
emissions to the immediate air shed. Given that the storage of such volatile substances will be in small
quantities, any potential impacts will be temporary and limited to the immediate surrounding area,
likely to be within the Project site or in close proximity to the construction boundaries.

6.4.1.4 Odours

On site sanitation and toilet facilities (including septic tanks) will be provided for construction staff.
There is the potential for release of odour to the immediate surrounding areas from inappropriate
containment and coverage associated with wastewater holding/septic tanks. Any such impacts are
likely to be temporary and limited to the Project site or in close proximity to the construction site
boundaries.

6.4.1.5 Assessment of Impacts and Mitigation Measures

By using impact assessment significance criteria approach, key potential impacts and
countermeasures on air quality for the construction phase are presented in Table 30. In addition to
mitigation measures, following studies are recommended;
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Provide the information such as construction site utilization plan, excavation schedule, amount
of material to be excavated and used for backfilling, machinery list and types, amount of fuel
to be used, etc.

Develop a Traffic Management Plan to establish speed limits.

Conduct air quality monitoring in line with the plan.

Prepare an Authority Approval Manual and obtain permits for batching plant(s).

Conduct periodic site audits and report including findings.
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Table 30: Impacts Significance of the Air Quality during — Construction Phase

Significance of
Sensitivity of  Magnitude of Impact
Receptor Impact (without Impact
Mitigation Measures)

Significance of
Residual Impact

Potential Impacts Receptor

Mitigation and Management Measures

Residential Areas Medium Medium Moderate Any land grading, excavations and moving of uncovered waste/materials will not be

carried out during strong wind movements

Where sand and other dusty materials are transported to the site, trucks will not be
overloaded and will be appropriately covered/sheeted to avoid loses.

Vehicle speed on all site roads and along the access road into the site will be

Dust emissions— restricted to 20 km/h. Speed limits will be established in the Traffic Management

Generated as a Workers at the Site High Medium Plan will be adhered to. Moderate
result of site Wetting down of any unpaved site roads in order to reduce dust generation.
w:rkasr:f::lry Full PPE kit will be provided to the workers including dust masks.
movement of No burning of wastes will be allowed onsite.
vehicles on Dusty material stockpiles (i.e. any fine powders and sand) dust generating activities
unpaved surfaces Industrial Facilities Low High Moderate w_iII be _to be Io_cated away from the site boundaries and be contained to avoid dust
dispersion during storage or use.
Cement and other fine powders will be sealed after use or put in bunded containers.
Concrete batching plant(s) will be located away from sensitive receptors.
Gaseous Residential Areas Medium Medium Moderate Unnecessary usage of vehicles, plant and equipment will be minimized - No

emissions - From g

vehicle exhaust Workers at the Site

unnecessary idling.

Exhaust fumes and particulates emitted from trucks and vehicles will be minimized
by ensuring the use of good condition vehicles (e.g. compliant to vehicle emission
requirements).

Lorries and truck engines will be turned off while waiting on site to minimize gaseous
emissions.

Internal roads inside the project site will be compacted as it reduces vehicular power
consumption.Construction roads in the site will be designated and made clear to the
drivers with signage for directions and speed limits placed all along the roads.

Emissions of
VOCs and other
hazardous
volatiles
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Medium

Medium

Moderate

Hazardous materials stored in sealed containers and used on site with potential gas
emissions will be located in well-ventilated, but secure low-risk areas, away from
major transport routes and away from the site boundary (where possible).

Fires and material burning will not be allowed on the Project site.

Chemical storage areas will be purpose built and well maintained. A data log of all
chemicals with MSDSs will be provided at the storage facility within easy access.




Potential Impacts Receptor

Sensitivity of Magnitude of
Receptor Impact

Significance of
Impact

(without Impact
Mitigation Measures)
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Significance of
Residual Impact

4

Odour from Residential Areas & Medium Medium
Onsite Workers at the Site
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Moderate

Adequate and sufficient sanitary facilities for site workers will be provided.

Effective cleaning and maintenance of toilets to be undertaken to avoid odour
dispersion and cleaning records/inspection sheets displayed in the toilets.

All septic tanks will be sealed and fully functioning.

Septic tanks will be operated and maintained according to manufacturer
recommendations.

Sanitary waste will be removed from site by licensed contractors and disposed in
waste treatment facilities approved by the local government.
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6.4.2 Operational Phase

Activities associated with the operational phase of the Project will result in the emissions of gaseous
pollutants from the operation of the CCGT power blocks. These emissions will occur under combined
cycle operating modes using natural gas fuel only. Impacts from the CCGT are likely to be associated
with emissions from the two main stacks associated with the HRSG.

The key pollutants arising from natural gas combustion and emitted via the stacks will be oxides of
nitrogen (NO and NO2) and carbon monoxide (CO). The use of natural gas is generally accepted as
being preferred over fuel oils or other solid fuels and there will be no (or negligible) emissions content
of SO2 and no particulates [13].

6.4.2.1 Air Dispersion Modelling

By means of modeling studies, how the pollutants to be discharged from the stack of the planned
plant into the atmosphere under the current meteorological conditions and the possible ground level
concentration values of the pollutants are investigated.

AERMOD software is used within the scope of Air Quality Dispersion Modeling. This model is a typical
Gaussian dispersion model and is used to calculate the distribution of various pollutants such as gas
or dust in three dimensions. It is possible to model the pollutant distribution of area, point, linear or
volumetric sources within the scope of the model. The model, which was developed to replace ISC in
2000, has been proposed by USEPA (US Environmental Protection Agency) since 9 November 2005.

AERMOD is used for the modeling of atmospheric dispersion for air pollutants originating from a fixed
plant in areas up to 50 kilometers, in simple or complex terrain.

A detailed air quality dispersion modelling assessment has been undertaken to determine impacts
associated with the proposed Project. Dispersion modelling has been carried out using the United
States (US) Environmental Protection Agency (EPA) Breeze AERMOD (version 10.0.0.15 and US EPA
version 21112) dispersion model, three years of meteorological data from Termez (2018, 2019 and
2020) and terrain data for the local area.

The key pollutants considered in this assessment are: oxides of nitrogen (NO2 and NO) and carbon
monoxide (CO) are the key pollutants emitted from combustion of natural gas that may potentially
lead to exceedances of any relevant standards. Predicted concentrations are compared with the most
stringent applicable standards and guidelines incorporated into Uzbekistan law and also the European
Union (EU) standards, the International Finance Corporation (IFC) guidelines and the World Health
Organisation (WHO) Guidelines.

In the scope of modelling studies, worst case approach was implemented. In this case, it is assumed
that, the power plant will be operated at full load throughout the year. Technical details of the
modelling inputs and amount of pollutants are given below (see Table 31).

JV "UzAssystem” LLC Property of JV "UzAssystem”LLC
Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

Table 31: Modelling Study Inputs

Unit = Unit-1 Unit-2
Number of Stack Piece 1 1
Inner Diameter of Stack m 8.24 8.24
Stack Height m 65 65
Flue Gas Volumetric Flow m3/h 5,363,604 5,363,604
Flue Gas Outlet Temperature °C 120 120
Flue Gas Output Speed m/s 27.94 27.94
NO> mg/Nm3 52.60 52.60
Pollutant Concentrations NO mg/Nm3 8.55 8.55
CO mg/Nm3 218.07 218.07
NO> g/s 78.37 78.37
Pollutant Mass Flows Per Stack NO a/s 12.74 12.74
co a/s 324.9 324.9
NO2 g/s 156.74
Total Pollutant Mass Flows to be Originated from the Plant NO a/s 25.48
co g/s 649.80

Baseline Data

As discussed in Section 6.2.3 , ambient air quality monitoring was undertaken for the Project through
active sampler for seven days at three observation points (see Table 27). The results of the baseline
measurement study are,

The carbon monoxide concentration in the atmospheric air was below the level of the
established standard maximum permissible concentration at all observation points.

The nitrogen oxide and nitrogen dioxide measurement results are generally below the MPC
except for a one-time excess of MPC by 4.6 times at Monitoring Point 2 on July 13 in the
morning.

Meteorological Data

The Termez meteorological station is used for the air dispersion modeling studies. The station is the
closest meteorological station to the project site, which is nearly 12 km and altitude and terrain around
of this station is similar with the Project site. Therefore, this station is selected as representative
station for this Project. The modelling has been carried out by using three years (2018, 2019 and
2020) of hourly sequential meteorological data (temperature, pressure, cloudiness, and wind speed
and direction) in order to take account of inter-annual variability and reduce the effect of any atypical
conditions. Data from meteorological station at Termez has been used for the assessment. Wind rose
for each of these years are presented in the figures below. For all years, dominant wind direction is
blowing from the southwest. Apart from this, upper atmospheric data was also used during the
modelling study.
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2018

2019

2020

Figure 36: Wind Roses for the Years 2018, 2019 and 2020

Surface Roughness and Terrain

During surface roughness determination, the definitions and values that is determined in AERMET User
Guide is used. The area is divided into sectors and each sector is defined by its characteristics. For
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the sections fall into Uchkizil Reservoir is defined as “"Water (fresh and sea)” and the rest is defined
as “Desert Shrubland”.

The digital elevation data is used for terrain data.

Receptors

For the AERMOD model, a working area must be defined and allocated to the receiving environment
elements. For this purpose, ground-level pollutant concentrations have been predicted at both the
receptor locations above and over a coarse grid of size 12km by 12km Cartesian grid of 250m
resolution. In other words, the plant impact area is defined as a square with an edge of 12,000 meters,
and receiving points are placed at 250 m intervals by the Cartesian grid method. For this study, the
central area of the Cartesian grid area, defined as the receiving environment, was determined as the
midpoint of the facility.

In addition to this, three discreet receptor points, which were used as air quality measurement point,
were added to the modelling study.

As a result, total receptor point number is 2,404 and in air quality modelling study, all of receptor
points are evaluated. Satellite view of cartesian grid and discreet receptors with Project area and Area
of Influence (-) given in Figure 37.

Figure 37: Air Quality Receptor Points
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6.4.2.2 Modelling Results

In the scope of modelling studies, worst case approach was implemented. In this case, it is assumed
that, the power plant will be operated at full load throughout the year. In addition to this, to determine
the burden of air quality in the region, to compare this burden with the limit values given in the
regulations and to create a cumulative impact assessment to provide solutions that can provide these
limit values. Within the scope of the study, the pollutant ground level concentration obtained from the
existing air quality measurements was taken as the present pollution load of the region and this result
was collected with the results obtained from the modeling study and cumulative impact assessment
was made. For the Project, background measurements were implemented at the site for three days.
In this respect, the highest measurement result is evaluated as one-time maximum value and average
of all time measurement result is evaluated as daily value.

The results of the modeling study and total pollution values on NO, NO2, and CO parameters that will
occur during the operation phase are given below, separately.

NO2 Modelling Results

The highest ground level concentrations and coordinates determined by the modelling study for NO2
pollutant during operation phase, background measurement results, the total pollution value which
equals to the total of modelling result and background measurement value and the limits specified in
the national and international legislations are given in Table 32 and ground level concentration
distributions are presented between Figure 38 and Figure 41.
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Table 32: Highest Ground Level Concentrations of NO2 via Modelling and Limit Values

Modelling Results of the Project Background Total National IFC/WB EHS

Ambient Air Guideline EU Environmental
Quality Fundamental Standard
Standards principles
MPC (mg/m3 (mg/m3)
(mg/m?) . " (mg/m?) (mg/m?)  (mg/m3) (2007))

Highest Ground Level Coordinates where Highest Ground Measurement Pollution

Parameter Level Concentrations Observed
Concentration Result Value

One Time Max

0.051 343905.4 4137187 0.39 0.44 0.085 - -
(20-30 min)*
Hourly 0.051 343905.4 4137187 - 0.051 - 0.2 0.2
NO>
Daily 0.014 346405.4 4138437 0.014 0.06 - -
Monthly 0.006 345905.4 4138187 - 0.006 0.05 - -
Annual 0.002 346155.4 4138437 - 0.002 0.05 0.04 0.04

*Since the AerMod program gives hourly values as the smallest time period, hourly modeling results are given for the One Time Maximum evaluation.
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According to modelling results, for all periods highest level concentration values are under both
National Ambient Ari Quality Standards, IFC/WB EHS Guideline Fundamental Principles and EU
Environmental Standards.

According to the total pollution values evaluation, hourly, daily, monthly and annual total pollution
values are under both National Ambient Air Quality Standards, IFC/WB EHS Guideline Fundamental
Principles and EU Environmental Standards. For one-time maximum time basis, the highest modelling
result is 0.051 mg/m?3, background measurement result is 0.39 mg/m?3 and the total pollution value is
0.44 mg/m?3 and it is higher than the limit value of National Ambient Air Quality Standards, (MPC 0.085
mg/m?3). The contribution of the Project to the air quality pollution is 11.6%. As stated in Section
6.2.3. “Existing Ambient Air Quality Data”, the content of nitrogen dioxide in the atmospheric air of
the surveyed territory did not reveal cases of exceeding the maximum permissible concentration (MPC)
of this substance in the air, except for a one-time excess of its values at observation point No. 2 by
4.6 times on July 13 in the morning.

Ground Level Concentrations at Air Quality Measurement Points

During the determination of baseline conditions at and near the project site, air quality measurements
were conducted at 3 air quality measurement points. Detailed information about the baseline air
quality is given in Section 6.2.3. In order to determine the impact of the NO2 emissions at these air
quality measurement points, modelling studies also were conducted and modelling study results,
background measurement values and total pollution values at that three air quality measurement
points are summarized in Table 33.

According to modelling results, for all periods highest level concentration values at all measurement
points are under both National Ambient Ari Quality Standards, IFC/WB EHS Guideline Fundamental
Principles and EU Environmental Standards.

According to the total pollution values evaluation, hourly, daily, monthly and annual total pollution
values for all measurement points also are under both National Ambient Air Quality Standards, IFC/WB
EHS Guideline Fundamental Principles and EU Environmental Standards.

For one-time maximum time basis, at AQ-1 and AQ-3 measurement points total pollution values are
under both National Ambient Air Quality Standards, IFC/WB EHS Guideline Fundamental Principles
and EU Environmental Standards. In addition to this, for one-time maximum time basis, at AQ-2
measurement point, the highest modelling result is 0.043 mg/m?3, background measurement result is
0.39 mg/m?3 and the total pollution value is 0.43 mg/m?3 and it is higher than the limit value of National
Ambient Air Quality Standards, MPC which is 0.085 mg/m?3. The contribution of the Project is 10%. As
stated in Section 6.2.3. “Existing Ambient Air Quality Data”, the content of nitrogen dioxide in the
atmospheric air of the surveyed territory did not reveal cases of exceeding the maximum permissible
concentration (MPC) of this substance in the air, except for a one-time excess of its values at
observation point No. 2 by 4.6 times on July 13 in the morning.
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Table 33: Modelling Results, Background Measurements and Total Pollution Values at Measurements Points

; : National IFC/WB EHS
Modelling Results of the Project Background Total AmlI)ient Glfideline L :
nvironmenta

Measurement Pollution Air Quality Fundamental Standard
Result Value Standards principles (mg/m3)
3 3 MPC (mg/m3
(mg/m?) (mg/m?)  m?) (2007))

Period Highest Ground Level Coordinates
Concentration

(mg/m?3)

One Time Max

(20-30 miny* 0.043 0.39 0.43 0.085 - -
Hourly 0.043 - 0.043 - 0.2 0.2

AQ-2 Daily 0.004 343059 4138735 - 0.024 0.06 - -
Monthly 0.0011 - 0.0011 0.05 - -
Annual 0.0006 - 0.0006 0.05 0.04 0.04

*Since the AerMod program gives hourly values as the smallest time period, hourly modeling results are given for the One Time Maximum evaluation.
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Figure 38: Maximum Hourly NOZ2 Distribution
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Figure 39: Maximum Daily NO> Distribution
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Figure 40: Maximum Monthly NO; Distribution
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Figure 41: Maximum Annual NO2 Distribution
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NO Modelling Results

The highest ground level concentrations and coordinates determined by the modelling study for NO
pollutant during operation phase, background measurement results, the total pollution value which
equals to the total of modelling result and background measurement value and the limits specified in
the national and international legislations are given in Table 34 and ground level concentration
distributions are presented between Figure 42 and Figure 45.
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Table 34: Highest Ground Level Concentrations of NO via Modelling and Limit Values

Modelling Results of the Project

Highest Ground Level Coordinates where Highest Ground

Parameter Level Concentrations Observed
Concentration

X Y

(mg/m?3)

One Time Max

0.008 343905.4 4137187
(20-30 min)*
NO Daily 0.0022 346405.4 4138437
Monthly 0.0009 345905.4 4138187
Annual 0.0003 346155.4 4138437

Background
Measurement
Result

(mg/m3)

0.20

0.009

*Since the AerMod program gives hourly values as the smallest time period, hourly modeling results are given for the One Time Maximum evaluation.

JV "UzAssystem” LLC Property of JV "UzAssystem”LLC
Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation

Draft Environmental and Social Impact Assessment Report /25/07/2022

Total
Pollution
Value

(mg/m3)

0.208

0.011
0.0009

0.0003

National
Ambient Air
Quality
Standards
MPC (mg/m3)

0.6

0.25

0.12

0.12

ASE-UZA-571-REP-ESA-0001-03

IFC/WB EHS
Guideline
Fundamental
principles
(mg/m?3 (2007))

EN/INT/Rev :

EU Environmental
Standard

(mg/m3)
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According to modelling results, for all periods highest level concentration values are under both
National Ambient Ari Quality Standards, IFC/WB EHS Guideline Fundamental Principles and EU
Environmental Standards.

According to the total pollution values evaluation, one-time maximum value, daily, monthly and annual

total pollution values are under both National Ambient Air Quality Standards, IFC/WB EHS Guideline
Fundamental Principles and EU Environmental Standards.

Ground Level Concentrations at Air Quality Measurement Points

During the determination of baseline conditions at and near the project site, air quality measurements
were conducted at 3 air quality measurement points. Detailed information about the baseline air
quality is given in Section 6.2.3. In order to determine the impact of the NO emissions at these air
quality measurement points, modelling studies also were conducted and modelling study results,
background measurement values and total pollution values at that three air quality measurement
points are summarized in Table 35.

According to modelling results, for all periods highest level concentration values at all measurement
points are under both National Ambient Air Quality Standards, IFC/WB EHS Guideline Fundamental
Principles and EU Environmental Standards.

According to the total pollution values evaluation, one-time maximum value, daily, monthly and annual
total pollution values for all measurement points also are under both National Ambient Air Quality
Standards, IFC/WB EHS Guideline Fundamental Principles and EU Environmental Standards.
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Table 35: Modelling Results, Background Measurements and Total Pollution Values at Measurements Points

Modelling Results of the Project :
National IFC/WB EHS

Background Total Ambient Air Guideline

Measurement Pollution Quality Fundamental S0 A GETE]

Standard

Concentration - s MPC (mg/m3 (mg/ms3)
(mg/m3) (mg/m=) (mg/m") (mg/m3) (2007))

Coordinates

Highest Ground Level Result Value Standards principles

One Time Max

0.005 0 0.005 0.6 - -
(20-30 min)*
Daily 0.0005 0 0.0005 0.25 - -
AQ-1 339777.7 4135189
Monthly 0.0009 - 0.0009 0.12 - -
Annual 0.00007 - 0.00007 0.12 - -
One Ti M
ne lime Hax 0.007 0.204 0.211 0.6 - -
(20-30 min)*
Daily 0.0006 - 0.024 0.25 - -
AQ-2 343059 4138735
Monthly 0.0002 - 0.0011 0.12 - -
Annual 0.0001 - 0.0006 0.12 - -
One Time Max
0.007 0 0.007 0.6 - -
(20-30 min)*
Daily 0.0008 0 0.0008 0.25 - -
AQ-3 342508.7 4134598
Monthly 0.0002 - 0.0002 0.12 - -
Annual 0.0001 - 0.0001 0.12 - -

*Since the AerMod program gives hourly values as the smallest time period, hourly modeling results are given for the One Time Maximum evaluation.
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Figure 42: Maximum Hourly NO Distribution
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Figure 43: Maximum Daily NO Distribution
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Figure 44: Maximum Monthly NO Distribution

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

Figure 45: Maximum Annual NO Distribution

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03

EN/INT/Rev : 4
CO Modelling Results

The highest ground level concentrations and coordinates determined by the modelling study for CO
pollutant during operation phase, background measurement results, the total pollution value which
equals to the total of modelling result and background measurement value and the limits specified in
the national and international legislations are given in Table 36 and ground level concentration
distributions are presented between Figure 46 and Figure 49.

JV "UzAssystem” LLC Property of JV "UzAssystem”LLC
Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



Table 36: Highest Ground Level Concentrations of CO via Modelling and Limit Values

Modelling Results of the Project

Parameter Highest Ground Level Coordinates where Highest Ground

: Level Concentrations Observed
Concentration

(mg/m?3) X \%

One Time Max

0.21 343905.4 4137187
(20-30 min)*
Daily 0.06 346405.4 4138437
Cco
Monthly 0.02 345905.4 4138187
Annual 0.008 346155.4 4138437

Background
Measurement
Result

(mg/m?3)
1.36

0.05

*Since the AerMod program gives hourly values as the smallest time period, hourly modeling results are given for the One Time Maximum evaluation.
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VLTS
(mg/m3)

1.57
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0.008
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(mg/m?)
5.0
4.0
3.5

3.0
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IFC/WB EHS
Guideline
Fundamental
principles
(mg/m3
(2007))
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EU Environmental
Standard

(mg/m3)

4
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According to modelling results, for all periods highest level concentration values are under both
National Ambient Ari Quality Standards, IFC/WB EHS Guideline Fundamental Principles and EU
Environmental Standards.

According to the total pollution values evaluation, one-time maximum value, daily, monthly and annual
total pollution values are under both National Ambient Air Quality Standards, IFC/WB EHS Guideline
Fundamental Principles and EU Environmental Standards.

Ground Level Concentrations at Air Quality Measurement Points

During the determination of baseline conditions at and near the project site, air quality measurements
were conducted at 3 air quality measurement points. Detailed information about the baseline air
quality is given in Section 6.2.3. In order to determine the impact of the CO emissions at these air
quality measurement points, modelling studies also were conducted and modelling study results,
background measurement values and total pollution values at that three air quality measurement
points are summarized in Table 37.

According to modelling results, for all periods highest level concentration values at all measurement
points are under both National Ambient Ari Quality Standards, IFC/WB EHS Guideline Fundamental
Principles and EU Environmental Standards.

According to the total pollution values evaluation, one-time maximum value, daily, monthly and annual
total pollution values for all measurement points also are under both National Ambient Air Quality
Standards, IFC/WB EHS Guideline Fundamental Principles and EU Environmental Standards.
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Table 37: Modelling Results, Background Measurements and Total Pollution Values at Measurements Points

Modelling Results of the Project

Background Total National IFC/WB EHS

Ambient Air Guideline EU Environmental
Quality Fundamental Standard

: Standards principles (mg/m3)

S SAEI (mg/m?) (mg/m3)  MPC (mg/m3) (mg/m3 (2007))
(mg/m?3)

Period Coordinates Measurement Pollution

Highest Ground Level Result VEINTE

One Time Max

0.12 0.53 0.65 5.0 - -
(20-30 min)*
Daily 0.012 0.03 0.042 4.0 - -
AQ-1 339777.7 4135189
Monthly 0.004 - 0.004 3.5 - -
Annual 0.002 - 0.002 3.0 - -
One Ti M
ne lime Hax 0.18 1.36 1.54 5.0 - -
(20-30 min)*
Daily 0.016 0.06 0.076 4.0 - -
AQ-2 343059 4138735
Monthly 0.005 - 0.005 3.5 - -
Annual 0.003 - 0.003 3.0 - -
One Time Max
0.18 0 0.18 5.0 - -
(20-30 min)*
Daily 0.020 0 0.020 4.0 - -
AQ-3 342508.7 4134598
Monthly 0.005 - 0.005 3.5 - -
Annual 0.003 - 0.003 3.0 - -

*Since the AerMod program gives hourly values as the smallest time period, hourly modeling results are given for the One Time Maximum evaluation.
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Figure 46: Maximum Hourly CO Distribution
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Figure 47: Maximum Daily CO Distribution
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Figure 48: Maximum Monthly CO Distribution
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Figure 49: Maximum Annual CO Distribution
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6.4.2.3 New Modelling Study

The air dispersion modelling presented in Section 6.4.2.1 is run based on the emission values
calculated by the natural gas consumption of the proposed plant as in line with the local EIA study.
The previous modelling study was conducted for NO and NO2, separately. As seen in Table 31, NO
(52.60 mg/Nm3) and NO2 (8.55 mg/Nm3) emission values are used in the air dispersion as an input
value.

However, the Project commits that stack emissions as NOx will comply with the emission values (51
mg /Nm3) given in Table 6.b of IFC Thermal Power Guidelines. Therefore, the maximum NOx
concentration emitted from the stack will be considered as 51 mg/Nm3 in the new air quality dispersion
model. The new model will consider all nitrogen emissions as NOx and will provide the ground level
concentrations for NO2.

As described in Section 6.4.2.2, ground level concentrations are well below the regulatory limits in the
air dispersion model given in this ESIA Report. Since the new air dispersion modelling study will be
run by using lower emission values, the results are expected to be lower than the previous study.
Therefore, it is anticipated that, new modelling study will be conducted to have clear picture about
dispersion of the emissions and will not change the assessment of the potential impacts.

During the new air dispersion modelling study, the following parameters and conditions will be
applied.

Table 38: Modelling Study Inputs for new modelling study

Natural
Fuel Type - Natural gas gas
Unit - Unit-1 Unit-2
Number of Stack Piece 1 1
Inner Diameter of Stack m 8.24 8.24
Stack Height m 65 65
Flue Gas Volumetric Flow m3/h 5,363,604 5,363,604
Flue Gas Outlet Temperature °C 120 120
Flue Gas Output Speed m/s 27.94 27.94
NOx mg/Nm3 50 50 51
Pollutant Concentrations
Cco mg/Nm3 218.07 218.07 -
NOx a/s 74.5 74.5
Pollutant Mass Flows Per Stack
Cco a/s 324.9 324.9

Additionally, following items will also be applied during the new air dispersion modelling:
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Modelling results of NO2 parameter will be obtained from the in-built chemistry available
module within AERMOD software by modelling NOx to calculate NO2 concentrations.

Modelling results will be discussed in the context of the 25% rule as suggested by IFC General
EHS Guidelines- Air Emissions and Ambient Air Quality.

Where one-time maximum (20-30 min) limit values are used during assessment, the peak-to-
mean approach will be used to convert hourly modelling results to 30 minutes interval results
in order to compare with national limits.

Total pollution value will be calculated by using measurement results at the monitoring station
and modelling results at the same location. By this way, total pollution value will reflect close
to real situation.

In the presentation of the modelling results the distances and directions of points where the
highest ground level concentrations are observed will be given.

Baseline Data

In addition to the 7-days monitoring results presented in Section 6.2.3, the results of the additional
passive diffusion tube samplings will also be taken into consideration.

Meteorological Data

Meteorological data and surface roughness and terrain will be kept as they were used in the existing
air dispersion model.

Receptors

For the AERMOD model, a working area must be defined and allocated to the receiving environment
elements. For this purpose, ground-level pollutant concentrations have been predicted at both the
receptor locations above and over a coarse grid of size 12km by 12km Cartesian grid of 50m resolution.
In other words, the plant impact area is defined as a square with an edge of 12,000 meters, and
receiving points are placed at 50 m intervals by the Cartesian grid method. For this study, the central
area of the Cartesian grid area, defined as the receiving environment, was determined as the midpoint
of the facility.

In addition to this, discreet receptor points, which were defined as sensitive receptors in Section 6.3,
were added to the modelling study.

6.4.2.4 Operational Vehicle Emissions

The facility is likely to result in the small additional number of vehicles and delivery/removal vehicles
along the local roads. Emissions from these vehicles will likely result in a negligible impact and as such
detailed assessment has not been conducted.

6.4.2.5 Assessment of Impacts and Mitigation Measures

Activities associated with the operational phase of the Project will result in the emissions of gaseous
pollutants from the operation of the power blocks. The key pollutants arising from natural gas
combustion and emitted via the stacks will be oxides of nitrogen (NO and NOz) and carbon monoxide
(CO). The use of natural gas is generally accepted as being preferred over fuel oils or other solid fuels
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and there will be no (or negligible) emissions content of sulfur dioxide (SO2) and no particulates. By
using impact assessment significance criteria approach, key potential impacts and countermeasures
on air quality for the operation phase are presented in Table 39.
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Table 39: Impacts Significance of the Air Quality during — Operation Phase

Significance of
Potential Sensitivity of Magnitude of Impact (without

DR Significance of
Impacts Receptor Receptors Impact Impact Mitigation L UG IR DL CL L LT Residual Impact

Measures)

Residential Areas Medium High During commissioning, the stack emissions will be tested for NO, NO,, CO to ensure that the

control systems are operating correctly and that emission values comply with applicable
standards and guidelines.

During operation there will be continuous emission monitoring system (CEMS) of stack emissions
of NO, NOz and CO to ensure compliant conditions are maintained through appropriate process

Stack Emissions controls.

Industrial Facilities Low High Moderate

Regular scheduled maintenance activities will be undertaken to ensure that equipment is
operating in its most effective manner, to reduce emissions.

In operation phase, ambient air quality measurement should be conducted.

Gaseous Residential Areas Medium Medium Moderate Unnecessary usage of vehicles, plant and equipment will be minimized - No unnecessary idling.
emissions -

From vehicle & Workers at the Exhaust fumes and particulates emitted from trucks and vehicles will be minimized by ensuring
exhaust Site the use of good condition vehicles (e.g. compliant to vehicle emission requirements).
Vehicle engines will be turned off while waiting on site to minimize gaseous emissions.

Appropriate quality of fuel used - Fuel to International standards to be sourced through a
licensed company.

Emissions from vehicles should be free from significant black smoke - remedial measures shall be
taken if this is observed.

Ensure emissions comply with Maximum allowable limits for air pollutants emitted by mobile
vehicles established by law.

Implement a regular maintenance program of vehicles, and keep documentary evidence.
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6.5 Cumulative Impacts

The purpose of a cumulative impact assessment is to determine how the potential impacts of a
proposed development might combine cumulatively, with the potential impacts of other projects or
human activities as well as natural stressors such as droughts or extreme climatic events. Summary
of Cumulative Impacts of Air Emissions & Ambient Air is presented in Table 40.

Table 40: Summary of Cumulative Impacts of Air Emissions & Ambient Air

Air Emissions & Ambient Air

Cumulative Impacts

There is no known Project which
will be in the construction phase
at the same time period as the
Surkhandarya Project.

No cumulative impact will occur
if the construction periods do

There is no known project which
is planned within the Project
Impact Area.

Therefore, no cumulative impact
assessment is of concern for the
time being.

not overlap.

If the construction periods
coincide, cumulative impact on
air quality with respect to dust
generation and gaseous
emissions from construction
activities at the Project is
anticipated. However, with the
implementation of management
and mitigation measures, the
cumulative impacts are expected
to be Minor.

6.6 Monitoring

Air quality monitoring should be undertaken by the EPC Contractor/s and the Project owner during
both the construction, commissioning, and operational phases of the Project respectively (see Table
41).
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Table 41: Monitoring Requirements of Air Quality

Dust
Generation &
Dispersion

Emissions from
Engines

Emissions from
Engines

Sanitary
Facilities &
Hazardous
Material
Storage

Dust

Emissions from
Vehicles

Emissions from
Vehicles

Odour & VOCs

Commissioning & Operation

Emissions from
Stacks

Emissions from
Stacks

Emissions from
Vehicles

JV” UzAssystem” LLC

NOX (NO and
NO;) and CO

NOX (NO and
NO3)

Vehicles
Emissions

Shahrisabz str., 5A, Tashkent Uzbekistan

Dust measurements

Ambient Air Quality
monitoring of SO2, NO2,
CO and dust

Visual assessment of
emissions to be undertaken
on a daily basis while
vehicles & equipment are in
use and annual inspection
of vehicles. This will include
an inspection during the
initial acceptance criteria of
such vehicles to site.

Daily olfactory observations
- as part of maintenance
and inspection checks Daily
inspection of hazardous
materials storage areas for
any leaks or emission of
VOCs

Continuous Emissions
Monitoring System (CEMS).
Manual testing if the CEMS
is not calibrated at the
start of the commissioning
stage.

Ambient Air Quality
monitoring of NO and NO2,

Regular maintenance &
servicing of project vehicles
and planned annual
inspection.

Property of JV” UzAssystem”LLC

Quarterly

In every six
months

Daily- visual
Annual-
inspection

Daily

Continuos

Monthly -
during
commissioning
phase
Quarterly-
during operation

Annual-
Inspection

All external circulation prohibited without authorisation
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7. NOISE LEVEL

7.1 Standards and Regulatory Requirements

7.1.1 National Standards

Noise, vibration, and electromagnetic fields are regulated through sanitary norms and standards in
Uzbekistan which are given below:

« SanPiN No. 0267-09 “Sanitary norms and rules to ensure acceptable noise levels inside
residential and public buildings and in residential areas”;

e SanPiN No. 0325-16 “Sanitary norms and rules to ensure acceptable noise levels in the
workplace”;

« SanPiN No. 0326-16 “Sanitary Standards for general and local vibration at workplace”.

Noise standards established by SanPiN No. 0267-09 set the rules for ensuring residential/public areas
in Uzbekistan. This standard indicates a table of noise levels for a variety of internal and external
applications. The most significant permissible noise levels for the Project are summarized in Table 42.

Regarding this standard, assessment of the sound level at the determining point is performed for the
day and night period of the selected day and takes into account the maximum intensity of the sound
level during the half-hour period.

Additionally, noise standards established by SanPiN No. 0325-16 set the rules for ensuring the health
of workers in the workplace in Uzbekistan. This standard indicates a table of noise levels for various
types of work. The most significant permissible noise level at workplaces for the Project is summarized
in Table 42.

Table 42: National Noise Levels for Residential / Commercial Areas

Sound pressure Level dB(A) of inconstant noise

(SanPiIN No. 0267-09 : Sanitary norms and rules to

Purpose of premises or territories
s 3 ensure acceptable noise levels inside residential and

public buildings and in residential areas. (Table 1))

Daytime Night-time
(07:00 to 23:00) (23:00 to 07:00)

Territories adjacent to residential buildings,

clinics, outpatient clinic, dispensaries, rest

homes, boarding houses, nursing homes, 55 45
childcare facilities, schools and other

educational institutions, libraries

Living room of apartments, holiday homes, 40 30
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Table 43: National Noise Levels for Workplace

Sound pressure Level dB(A) of inconstant noise

(SanPiN No. 0325-16: Sanitary standards for
Type of work, Workplace permissible noise levels in the workplace (Table 2))

Daytime Night-time
(07:00 to 23:00) (23:00 to 07:00)

Performance of all types of work at permanent
workplaces in industrial premises and at 80
enterprises operated since March 12, 1985.

7.1.2 Lender Requirements
The IFI's applicable noise standards for the Project are given below:

o IFC General EHS Guidelines: Environmental, Noise Management, April 30, 2007;
o IFC General EHS Guidelines: Occupational Health and Safety, Noise, April 30, 2007;

The Project is required to comply with the strictest of the noise limit values defined in guideline noise
levels set out in the IFC/WBG General EHS Guidelines and national standards, as presented in Table
44 and Table 45.

IFC/WBG General EHS Guidelines recommend that noise levels presented in Table 44 should not result
in @ maximum increase in background levels of 3 dB at the nearest receptor location off-site and that
noise levels at the boundary of an industrial property should not exceed 70 dB(A).

According to noise limits for various working environments in IFC/WBG General EHS Guidelines, no
employee should be exposed to a noise level greater than 85 dB(A) for a duration of more than 8
hours per day without hearing protection (see Table 45). Although hearing protection is preferred for
any period of noise exposure in excess of 85 dB(A), an equivalent level of protection can be obtained,
but less easily managed, by limiting the duration of noise exposure. For every 3 dB(A) increase in
sound levels, the ‘allowed’ exposure period or duration should be reduced by 50 percent.

Table 44: Summary of the IFC/WBG General EHS Guidelines, Noise Level Guidelines with National Standards

National Noise Level Standard IFC/WBG General EHS Guidelines
(SanPIN No. 0267-09) (2007), Table 1.7.1.

(30 min LAeq (dB(A)) (One-hour LAeq (dB(A))

Daytime Night-time Daytime Night-time
(07:00 to 23:00) (23:00 to 07:00) (07:00 to 22:00) (22:00 — 07:00)

Residential, institutional,

- 4 4
educational & s = 2
Industry, commercial 70 70
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As can be seen from the Table 44, IFC/WBG General EHS Guidelines establish night time noise levels
between 22:00 and 07:00. Since, this approach covers 1 hour more night time than National Noise
Level Standards, IFC/WBG General EHS Guidelines is used during determination of day-time and night-
time noise levels.

Table 45: IFC/WBG General EHS Guidelines, Occupational Health and Safety, Noise Limits for Various Working
Environments with National Standards

Sound pressure Level dB(A) of IFC/WBG General EHS Guidelines
inconstant noise (2007), Table 2.3.1.

(SanPiN No. 0325-16: Sanitary One-hour LAeq (dB(A))

standards for permissible noise : :
levels in the workplace (Table Equivalent level Maximum

2))

LAeq,8h LAmax,fast

Performance of all types of
work at permanent
workplaces in industrial
premises and at enterprises
operated since March 12,
1985.

80 dB(A)

Heavy Industry (no demand

for oral communication) 85 110

Light industry (decreasing
demand for oral 50-65 110
communication)

The national standards (SanPiN No. 0267-09 and SanPiN No. 0325-16) are fundamentally aligned with
IFC/WBG General EHS Guidelines standards (see Table 44 and Table 45).

Moreover, the Project commits that the following room average sound pressure levels will not be
exceeded inside the Plant in rooms which are provided for or which require the constant presence of
staff:

« Main control room and offices 50 dB(A),
o Local control rooms 70 dB(A),

o Areas of computers 75 dB(A),

« Workshop and stores 85 dB(A).

The contribution of noise caused by the inventory in these rooms, e.g., workshop machines, as well
as that caused by the staff is not taken into consideration.
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Under consideration of an unabsorbing inner lining, the following room averaged sound pressure levels
will be expected during normal operation: (excluding offices and recreation rooms):

Turbine building 90 dB(A),
Circulating water pump area 95 dB(A),
Building for water treatment plant 90 dB(A).

Additionally, IFC/WBG General EHS Guidelines indicate that “Limits for vibration and action values,
(i.e. the level of exposure at which remediation should be initiated) are provided by the American
Conference of Governmental Industrial Hygienists. Exposure levels should be checked on the basis of daily
exposure time and data provided by equipment manufacturers.”

7.2 Observation and Baseline Conditions

The noise level in the environment was measured at four observation points to determine the baseline
noise conditions in the project area between 10-14, July 2021. Table 46 shows the coordinates of the
points of measurement of the noise level. The locations of the noise measurement points are presented
in Figure 50.

Noise level measurement locations were selected to determine baseline noise levels at the possible
nearest receptors near the Project Area. Point 1 is the nearest possible noise receptor, which is a
waste processing facility. Point 2, Point 3, and Point 4 are the nearest residential areas to the project
site, which can be affected by the project activities. These measurement points are selected to
determine baseline noise levels because the workers at the waste processing facility are exposed to
noise and residents living in the residential areas that are likely to be affected by the increased noise
levels.
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Table 46: Coordinates of points of measurement of noise levels and measurements of meteorological
parameters

No. Number of Coordinates, Distanceto Measurement Measured Parameters

monitoring deg/min/sec border of the Period and their frequencies
point Project Area
(m)
1. Point 1 N= 37°22'38.1" 250 10-13 July 2021  Meteorological parameters
E= 67°15'06.1" (48 measurements)

Noise (35 measurements)
weekdays and weekends

Daytime and at night time

of day
Hourly, 1 time for 15
minutes.
2. Point 2 N= 37°22'48.9" 990 10-13 July 2021  Meteorological parameters
E= 67°13'48.4" (48 measurements)

Noise (36 measurements)
weekdays and weekends

Daytime and at night time

of day
Hourly, 1 time for 15
minutes.
3. Point 3 N= 37°21'31.8" 1,690 11-14 July 2021  Meteorological parameters
E= 67°14'47.7" (48 measurements)

Noise (27 measurements)
weekdays and weekends

Daytime and at night time

of day
Hourly, 1 time for 15
minutes.
4 Point 4 N= 37°21'45.3" 2,980 Meteorological parameters
E= (48 measurements)
67°12'55.8" Noise (27 measurements)

weekdays and weekends

Daytime and at night time
of day

Hourly, 1 time for 15
minutes.

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

Figure 50: Location of Sampling Points for Noise

Measurement of the noise level was carried out in accordance with GOST 31296.1-2005 “Noise.
Description, measurement and assessment of noise on the ground. Part 1. Basic quantities and
assessment procedures ", as well as GOST 31296.2-2006" Noise. Description, measurement and
assessment of noise on the ground. Part 2. Determination of sound pressure levels". In accordance
with this standard, noise measurements can be carried out when the wind speed is less than 5 m/s
for the measurement period. Therefore, during measurements, noise levels could not be measured for
certain hours when the wind speed in more than 5 m/s.

Measurement of weighted equivalent continuous noise level, maximum sound pressure level over
time, measurements of minimum and maximum weighted sound pressure level with fast time
weighting and measurement of sound pressure level in octave bands with geometric mean frequencies
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(31.5; 63; 125; 250; 500 ; 1000; 2000; 4000; 8000 Hz) at the observation points was carried out
using a special device - a sound level meter of the 1st and 3rd accuracy classes (sound level meter
ShUM-1M30 and sound level meter VShV-003-M-2). Figure 51 shows noise level measurements and
measurements of meteorological parameters at observation points during the period of monitoring the
baseline noise levels.

Measurements of the noise level at the observation points Sound level meter SHUM-1M30
Sound level meter VShV-003-M-2 Measurement of noise at point No. 1 (day)
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Measurement of noise at Point Number 1 (night) Measurement of noise at Point Number 2 (day)
Measurement of noise at Point Number 2 (night Measurement of noise at Point Number 3 (day)
JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

Measurement of noise at Point Number 3 (night) Measurement of noise at Point Number 4 (day).

Measurement of noise at Point Number 4 (night)

Figure 51: Noise measurements Photographs
To measure noise, various principles of operation of sound analyzers were used as follows:

Measurement of an electrical signal coming from a condenser microphone and proportional to
the sound pressure of acoustic noise;
Conversion of sound vibrations into electric voltage by a microphone;

The list of methods used during measurement of noise and meteorological parameters are given in
Table 47 Measurements of the noise level and meteorological parameters and description and
assessment of the characteristics of noise levels at measurement points were selected in accordance
with the accredited Sampling Acts.
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Table 47: List of noise level measurement methods

GOST 17.2.3.01-86 “Nature protection. Atmosphere. Air quality

Meteorological parameters: air control rules for settlements”.
temperature, pressure, wind GOST 31296.2-2006 “Noise. Description, measurement and
direction and speed assessment of noise on the ground. Part 2. Determination of

sound pressure levels".

Simultaneously with the measurements of the noise level at the observation points: meteorological
parameters were also measured which are air temperature, atmospheric pressure, wind speed and
direction.

Laboratory assessment of the performed measurements to determine:

Weighted equivalent continuous noise level;

Minimum and maximum weighted sound pressure level with fast time weighing;
The maximum sound pressure level over the measurement time;

Sound pressure in octave bands with geometric mean frequencies.

In total, 130 measurements of the noise level and 192 measurements of meteorological parameters
were carried out during the period of field research.

Based on the results of noise measurements and observations of the main meteorological parameters
in the area of the project, carried out in July 2021, the following can be noted:

The results of observations of the main meteorological parameters during fieldwork at point 1 showed:
Measured values of temperatures by dates:

July 10-11 - 25.3°C-45.4°C;
July 12-13 - 25.0°C-43.3°C;

Measured values of atmospheric pressure by dates:

July 10-11 - 722 - 727 mm Hg;
July 12-13 - 722 - 724 mm Hg;

The winds from southeast and northeast directions prevailed.

Observation Point Number 1 is located in an open area (steppe), 1500 m from the road. A constant
source of noise of natural origin (wind, insects), sometimes dogs barking can be heard from a distant
village.

The A-weighted equivalent continuous noise level was in the range of 31.6 - 57.0 dB, the maximum
sound pressure level was at 42.9 - 64.1 dB during the observations.

The results of observations of the main meteorological parameters during the fieldwork at point 2
showed:
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Measured values of temperatures by dates:

July 10-11 - 25.4°C - 45.2°C;
July 12-13 - 25.2°C - 42.0°C;

Measured values of atmospheric pressure by dates:

July 10-11 - 723 - 726 mm Hg;
July 12-13 - 722 - 726 mm Hg;

The winds from southeast and northeast directions prevailed.

Observation Point Number 2 is located near the village, along a small road and near the storage of
agricultural products. The main source of noise is trucks, but their traffic on the road is rare, the flow
of cars is extremely insignificant.

The A-weighted equivalent continuous noise level was in the range of 30.1 - 56.4 dB, the maximum
sound pressure level was 35.8 - 72.0 dB during the observations.

The results of observations of the main meteorological parameters during the fieldwork at point 3
showed:

Measured values of temperatures by dates:

July 11-12 - 21.0 °C - 37.5 °C;
July 13-14 - 22.0 °C - 38.1 °C;

Measured values of atmospheric pressure by dates:

July 11-12 - 724 - 727 mm Hg;
July 13-14 - 722 - 724 mm Hg;

The winds from southeast and east directions prevailed.

Observation Point Number 3 is located on the bank of the lake; the terrain has a highly rugged relief
with a height difference of up to five meters. The main sources of natural noise are animals (wind,
birds) and sometimes people swimming in the lake.

A weighted equivalent continuous noise level was in the range of 31.7 - 49.5 dB, the maximum sound
pressure level was at the level of 37.5 - 59.8 dB during the observations.

The results of observations of the main meteorological parameters during field work at point 4 showed:
Measured values of temperatures by dates:

July 11-12 - 26.1°C-43.1°C;
July 13-14 - 23.7°C-42.0°C;

Measured values of atmospheric pressure by dates:

July 11-12 - 724 - 726 mm Hg;
July 13-14 - 723 - 724 mm Hg;
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The winds from the northeast and east directions prevailed.

Observation Point Number 4 is located in the area near the lake (former sanatorium), with separate
abandoned buildings. The main sources of noise are wind and birds.

A-weighted equivalent continuous noise level was in the range of 31.2 - 50.6 dB, the maximum sound
pressure level was at 38.0 - 57.9 dB during the observations.

Detailed noise monitoring results are presented in the Appendix H and calculated day-time and night-
time noise levels at measurement points are given in Table 48. The average of the noise levels
recorded between 7 am and 10 pm as the daytime noise level, and the average of the noise levels
recorded between 10 pm and 7 am as the night noise level were calculated.

Table 48: Noise Measurement Levels Summary

Waste Processing
Facility 250 44.07 38.72
Measurement Point-1

|
Settlement , 990 42.14 36.41
Measurement Point-2
Settlement
N 1,690 41.47 38.23
Measurement Point-3
Settlement
2,980 41.96 40.92

Measurement Point-4

In addition to given noise measurements, supplementary noise level measurements are planned to be
conducted in July 2022. These measurements will be conducted for 2 days and the time interval for
each measurement will be 2 hours during morning, day and night time at each location. Measurements
will be conducted in accordance with TS ISO 1996 1 and 2 standards. The measurement results will
be presented in the Final ESIA report.

7.2.1 Sensitive Receptors

In the scope of the Projects, sensitive receptors were determined in sopping process and background
noise measurements were implemented at that points. Background noise measurement points are
shown in Figure 33. The table below show these receptors in representative clusters and have been
identified based on the nearest receptors to the Project site in each cluster group.
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Table 49: Potential Noise Receptors of the Project

Waste
Point -1 Processing 250 Medium Workers at the site are exposed to noise.
Facility

Residents living in these residential areas
Point - 2 Residential 990 Medium will be particularly vulnerable to increase
in ambient noise levels.

Residents living in these residential areas
can be particularly vulnerable to increase

Point - 3 Residential 1,690 Low in ambient noise levels. It is far away
from Project site.
Residents living in these residential areas
Point - 4 Residential 2,980 Low can be particularly vulnerable to increase

in ambient noise levels. It is far away
from Project site.

7.3 Potential Impacts, Mitigation, Management & Residual
Impact

7.3.1 Construction Phase

The construction phase of the Project is planned to be conducted only during the day-time. However,
if it is required to work during evening and night times, the necessary permits should be received from
the authority. The permit will identify the type of construction activities that are allowed to be
performed during night-time.

There will be no blasting during construction activities; therefore, vibration effect will not be of concern
on the environment and human health. Nevertheless, there will be vibration due to heavy machinery.
Vibrations resulted from the machines or buildings including machinery emerge from the dynamic
force from the moving parts of the machines. Different parts of the machines generally make different
frequency and vibration. Vibrations cause mechanical weathering in time. Generally, most important
factor of a machine malfunction is vibration. Therefore, necessary maintenance shall be performed for
the construction machines and equipment.

The main noise sources during construction phase are the heavy machineries. Heavy machinery
planned to use during construction phase provided by Project owner and noise data for the anticipated
plant/equipment to be used at the site has been obtained from ‘British Standards: Code of practice
for noise and vibration on construction and open sites [11] and are listed in Table 50.

Construction activities in relation to noise and vibration are likely to include:

Site Preparation
Civil Works
Construction and mechanical Installation;
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« Internal Road Paving/Compacting; and
» Works at associated facilities; and
« Movement of vehicles (on and off-site)

Table 50: Construction Machine & Equipment Types, Quantities and Expected Sound Levels

Vehicles & Equipment Name Quantity Sound Power Level (dB)

Wheel Loader 1 76
Backhoe Excavator 7 78
Crawler Bulldozer 1 88
Road Roller 2 79
Dump Truck 10 79
Diesel Generator 1 74
Truck 3 66
Forklift 2 77

Platform Lorry 1 80
Concrete Pump Truck 3 79
Concrete Delivery Truck 6 80
Piling Machine 4 89
Diesel Generator 1 74
Truck 1 66
Forklift 2 77

750t, 250t and 150t Crawling Crane 3 75
Hydraulic Lifting Device and Lifting Frame 1 67
50t Crawling Crane 1 71
50t Truck Crane 1 67
Gantry Crane 2 75
Electric Welding Machine 301 73
Tower and Vehicle Crane 2 76
Vehicle Crane 2 71
Diesel Generator 1 74
Truck 1 66
Forklift 2 77
IV UzAssystem” LLC Property of JV” UzAssystem”LLC
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The accumulation of noise from the above activities can introduce potential impacts for nearby
receptors at different construction phases as discussed below. It is assumed that all construction

machines will work at the same time and same location (worst case)

Total Sound Power Level (Lw) can be calculated via following formula:

Lwi = Sound Power Level of Each Construction Machine (dB)

n
Lw = 10 * logz 10Lwi/10

Lw = Total Sound Power Level (dB)

Site Preparation and Earth and Civil Works

The sound power level of each noise source was calculated by distributing it to 4-octave bands (see
Table 51). Total sound power level, 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz octave band sound power
level calculations are used in the following formula. In the calculations, it is assumed that the total

sound power levels are equally distributed on 4-octave bands.

Lw (i) = 10 * log (10 (Lw / 10) / 4)

Lw = Sound power level of the source (dB)

Table 51: Distribution of Noise Sources Sound Power Levels in Octave Bands in Site Preparation and Earth and

Civil Works

Wheel Loader

Backhoe
Excavator

Crawler
Bulldozer

Road Roller
Dump Truck
Diesel Generator
Truck

Forklift
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Sound pressure levels of each sources based on 4-octave bands are given in Table 52.

Table 52: Sound Pressure Levels of Noise Sources in Site Preparation and Earth and Civil Works

Wheel Loader 50 25.01 25.01 25.01 25.01
100 18.99 18.99 18.99 18.99
250 11.03 11.03 11.03 11.03

500 5.01 5.01 5.01 5.01

1000 -1.01 -1.01 -1.01 -1.01

2000 -7.03 -7.03 -7.03 -7.03
4000 -13.05 -13.05 -13.05 -13.05

g::c:for 50 27.01 27.01 27.01 27.01
100 20.99 20.99 20.99 20.99

250 13.03 13.03 13.03 13.03

500 7.01 7.01 7.01 7.01

1000 0.99 0.99 0.99 0.99

2000 -5.03 -5.03 -5.03 -5.03
4000 -11.05 -11.05 -11.05 -11.05

Crawler Bulldozer 50 37.01 37.01 37.01 37.01
100 30.99 30.99 30.99 30.99

250 23.03 23.03 23.03 23.03

500 17.01 17.01 17.01 17.01

1000 10.99 10.99 10.99 10.99

2000 4.97 4.97 4.97 4.97

4000 -1.05 -1.05 -1.05 -1.05

Road Roller 50 28.01 28.01 28.01 28.01
100 21.99 21.99 21.99 21.99

250 14.03 14.03 14.03 14.03

500 8.01 8.01 8.01 8.01

1000 1.99 1.99 1.99 1.99

2000 -4.03 -4.03 -4.03 -4.03

4000 -10.05 -10.05 -10.05 -10.05
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Dump Truck 50 28.01 28.01 28.01 28.01
100 21.99 21.99 21.99 21.99
250 14.03 14.03 14.03 14.03
500 8.01 8.01 8.01 8.01
1000 1.99 1.99 1.99 1.99
2000 -4.03 -4.03 -4.03 -4.03
4000 -10.05 -10.05 -10.05 -10.05
Diesel Generator 50 23.01 23.01 23.01 23.01
100 16.99 16.99 16.99 16.99
250 9.03 9.03 9.03 9.03
500 3.01 3.01 3.01 3.01
1000 -3.01 -3.01 -3.01 -3.01
2000 -9.03 -9.03 -9.03 -9.03
4000 -15.05 -15.05 -15.05 -15.05
Truck 50 15.01 15.01 15.01 15.01
100 8.99 8.99 8.99 8.99
250 1.03 1.03 1.03 1.03
500 -4.99 -4.99 -4.99 -4.99
1000 -11.01 -11.01 -11.01 -11.01
2000 -17.03 -17.03 -17.03 -17.03
4000 -23.05 -23.05 -23.05 -23.05
Forklift 50 26.01 26.01 26.01 26.01
100 19.99 19.99 19.99 19.99
250 12.03 12.03 12.03 12.03
500 6.01 6.01 6.01 6.01
1000 -0.01 -0.01 -0.01 -0.01
2000 -6.03 -6.03 -6.03 -6.03
4000 -12.05 -12.05 -12.05 -12.05

As a result of the calculation with the correction factors, the sound levels of the 4-octave bands of
each noise source were calculated (see Table 53).
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Table 53: Sound Pressure Levels of Corrected Noise Sources in Site Preparation and Earth and Civil Works

Wheel Loader 50
100
250
500
1000
2000
4000

Backhoe
Excavator

50
100
250
500
1000
2000
4000
Crawler Bulldozer 50
100
250
500
1000
2000
4000
Road Roller 50
100
250
500
1000
2000
4000
Dump Truck 50
100
250

JV” UzAssystem” LLC

Shahrisabz str., 5A, Tashkent Uzbekistan

21.81
15.79
7.83
1.81
-4.21
-10.23
-16.25

23.81

17.79
9.83
3.81
-2.21
-8.23
-14.25
33.81
27.79
19.83
13.81
7.79
1.77
-4.25
24.81
18.79
10.83
4.81
-1.21
-7.23
-13.25
24.81
18.79
10.83

25.01
18.99
11.03
5.01
-1.01
-7.03
-13.05

27.01

20.99
13.03
7.01
0.99
-5.03
-11.05
37.01
30.99
23.03
17.01
10.99
4.97
-1.05
28.01
21.99
14.03
8.01
1.99
-4.03
-10.05
28.01
21.99
14.03

Property of JV” UzAssystem”LLC

26.21
20.19
12.23
6.21
0.19
-5.83
-11.85

28.21

22.19
14.23
8.21

2.19

-3.83
-9.85
38.21
32.19
24.23
18.21
12.19
6.17

0.15

29.21
23.19
15.23
9.21

3.19

-2.83
-8.85
29.21
23.19
15.23

All external circulation prohibited without authorisation

26.01
19.99
12.03
6.01
-0.01
-6.03
-12.05

28.01

21.99
14.03
8.01
1.99
-4.03
-10.05
38.01
31.99
24.03
18.01
11.99
5.97
-0.05
29.01
22.99
15.03
9.01
2.99
-3.03
-9.05
29.01
22.99
15.03
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500 4.81 8.01 9.21 9.01
1000 -1.21 1.99 3.19 2.99
2000 -7.23 -4.03 -2.83 -3.03
4000 -13.25 -10.05 -8.85 -9.05
Diesel Generator 50 19.81 23.01 24.21 24.01
100 13.79 16.99 18.19 17.99
250 5.83 9.03 10.23 10.03
500 -0.19 3.01 4.21 4.01
1000 -6.21 -3.01 -1.81 -2.01
2000 -12.23 -9.03 -7.83 -8.03
4000 -18.25 -15.05 -13.85 -14.05
Truck 50 11.81 15.01 16.21 16.01
100 5.79 8.99 10.19 9.99
250 -2.17 1.03 2.23 2.03
500 -8.19 -4.99 -3.79 -3.99
1000 -14.21 -11.01 -9.81 -10.01
2000 -20.23 -17.03 -15.83 -16.03
4000 -26.25 -23.05 -21.85 -22.05
Forklift 50 22.81 26.01 27.21 27.01
100 16.79 19.99 21.19 20.99
250 8.83 12.03 13.23 13.03
500 2.81 6.01 7.21 7.01
1000 -3.21 -0.01 1.19 0.99
2000 -9.23 -6.03 -4.83 -5.03
4000 -15.25 -12.05 -10.85 -11.05

Atmospheric absorption values at specific distances for each frequency were calculated using the
following formula and calculated values are given in Table 54.

Waste (Atmospheric Swallow) = 7.4 * 10-8 (f2 * r / H) dB
f = frequency of noise source / center frequency of frequency band (Hz)

r = Distance from source (m)

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC
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H = Relative humidity of air (%) (According to the data recorded in Termez Meteorological Station for
the years 2018, 2019 and 2020, 47% is taken.)

Table 54: Atmospheric Absorption Values Calculated Based on Distance

500 50 0.020
500 100 0.039
500 250 0.098
500 500 0.197
500 1000 0.394
500 2000 0.787
500 4000 1.574
1000 50 0.079
1000 100 0.157
1000 250 0.394
1000 500 0.787
1000 1000 1.574
1000 2000 3.149
1000 4000 6.298
2000 50 0.315
2000 100 0.630
2000 250 1.574
2000 500 3.149
2000 1000 6.298
2000 2000 12.596
2000 4000 25.191
4000 50 1.260
4000 100 2.519
4000 250 6.298
4000 500 12.596
4000 1000 25.191
4000 2000 50.383
4000 4000 100.766

After deducting the atmospheric absorption values, the net sound levels of the 4-octave bands of each
noise source were calculated using the formula LP = LPort - Aatm (see Table 55).
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Table 55: Clear Sound Levels of Noise Source Based on Distance in Site Preparation and Earth and Civil Works

Sound Level (dBA)

Noise Source Distance (m)
500 Hz 1000 Hz 2000 Hz 4000 Hz

Wheel Loader 50 21.79 24.93 25.90 24.75 30.605
100 15.75 18.83 19.56 17.47 24.153
250 7.73 10.64 10.66 5.73 15.170

500 1.61 4.22 3.06 0.00 8.523

1000 0.00 0.00 0.00 0.00 6.021

2000 0.00 0.00 0.00 0.00 6.021

4000 0.00 0.00 0.00 0.00 6.021

Backhoe

Excavator 50 23.79 26.93 27.90 26.75 32.605
100 17.75 20.83 21.56 19.47 26.153

250 9.73 12.64 12.66 7.73 17.170

500 3.61 6.22 5.06 0.00 10.292

1000 0.00 0.00 0.00 0.00 6.021

2000 0.00 0.00 0.00 0.00 6.021

4000 0.00 0.00 0.00 0.00 6.021

Crawler Bulldozer 50 33.79 36.93 37.90 36.75 42.605
100 27.75 30.83 31.56 29.47 36.153

250 19.73 22.64 22.66 17.73 27.170

500 13.61 16.22 15.06 5.41 20.019

1000 7.40 9.42 5.89 0.00 12.813

2000 0.98 1.82 0.00 0.00 6.789

4000 0.00 0.00 0.00 0.00 6.021

Road Roller 50 24.79 27.93 28.90 27.75 33.605
100 18.75 21.83 22.56 20.47 27.153

250 10.73 13.64 13.66 8.73 18.170

V" UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation
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Distance (m)

Sound Level (dBA)

1000 Hz

ASE-UZA-571-REP-ESA-0001-03
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Dump Truck

Diesel Generator

Truck

Forklift

JV” UzAssystem” LLC

500

1000

2000

4000

50

100

250

500

1000

2000

4000

50

100

250

500

1000

2000

4000

50

100

250

500

1000

2000

4000

50

Shahrisabz str., 5A, Tashkent Uzbekistan

4.61

-1.60

-8.02

-14.83

24.79

18.75

10.73

4.61

-1.60

-8.02

-14.83

19.79

13.75

5.73

-0.39

-6.60

-13.02

-19.83

11.79

5.75

-2.27

-8.39

-14.60

-21.02

-27.83

22.79

7.22

0.42

-7.18

-16.35

27.93

21.83

13.64

7.22

0.42

-7.18

-16.35

22.93

16.83

8.64

2.22

-4.58

-12.18

-21.35

14.93

8.83

0.64

-5.78

-12.58

-20.18

-29.35

25.93

Property of JV” UzAssystem”LLC

2000 Hz

6.06

-3.11

-15.43

-34.04

28.90

22.56

13.66

6.06

-3.11

-15.43

0.00

24.21

18.19

10.23

4.21

-1.81

-7.83

-13.85

15.90

9.56

0.66

-6.94

-16.11

-28.43

-47.04

26.90

All external circulation prohibited without authorisation

4000 Hz

-3.59

-22.20

0.00

0.00

27.75

20.47

8.73

-3.59

-22.20

0.00

0.00

22.75

15.47

3.73

-8.59

-27.20

0.00

0.00

14.75

7.47

-4.27

-16.59

-35.20

0.00

0.00

25.75

11.019

3.591

1.392

0.239

33.605

27.153

18.170

11.019

3.591

1.392

3.130

28.714

22.383

13.794

7.290

0.890

1.056

0.249

20.605

14.153

5.170

-1.981

-9.409

0.081

0.012

31.605
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Sound Level (dBA)

Noise Source Distance (m)
1000 Hz 2000 Hz 4000 Hz
100 16.75 19.83 20.56 18.47 25.153
250 8.73 11.64 11.66 6.73 16.170
500 2.61 5.22 4.06 -5.59 9.019
1000 -3.60 -1.58 -5.11 -24.20 1.591
2000 -10.02 -9.18 -17.43 0.00 0.929
4000 -16.83 -18.35 -36.04 0.00 0.152

The total sound level during the construction phase is calculated using the following formula.
LT = Total sound level (dBA)
LT = 10log>10Li / 10

Equivalent noise levels, assuming that all machines in the field preparation works simultaneously, are
given below (see Table 56).

Table 56: Clear Sound Levels of Noise Sources Depending on Distance in Site Preparation and Earth and Civil
Works

Distance (m) L(day,evening,night) (dBA)

50 48.12
100 41.67
250 32.71
500 25.64
1000 19.31
2000 17.83
4000 17.12

Building and Foundation Works

The sound power level of each noise source was calculated by distributing it to 4-octave bands (see
Table 57). Total sound power level, 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz octave band sound power
level calculations are used in the following formula. In the calculations, it is assumed that the total
sound power levels are equally distributed on 4-octave bands.

Lw (i) = 10 * log (10 (Lw / 10) / 4)

Lw = Sound power level of the source (dB)

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation
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Table 57: Distribution of Noise Sources Sound Power Levels in Octave Bands in Building and Foundation Works

Sound Power Level (dB)

Noise Sources

1000 Hz 2000 Hz 4000 Hz
Platform Lorry 80 74 74 74 74
concrete Pump 79 73 73 73 73
::::Izete Delivery 80 74 74 74 74
Piling Machine 89 83 83 83 83
Diesel Generator 74 68 68 68 68
Truck 66 60 60 60 60
Forklift 77 71 71 71 71

Sound pressure levels of each sources based on 4-octave bands are given in Table 58.

Table 58: Sound Pressure Levels of Noise Sources in Building and Foundation Works

Sound Pressure Level (dB)

Noise Source Distance (m)
500 Hz 1000 Hz 2000 Hz 4000 Hz

50 28.01 28.01 28.01 28.01

100 21.99 21.99 21.99 21.99

250 14.03 14.03 14.03 14.03

Concrete Pump Truck 500 8.01 8.01 8.01 8.01
1000 1.99 1.99 1.99 1.99

2000 -4.03 -4.03 -4.03 -4.03

4000 -10.05 -10.05 -10.05 -10.05

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC
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Sound Pressure Level (dB)
500 Hz 1000 Hz 2000 Hz 4000 Hz

Noise Source Distance (m)

50 38.01 38.01 38.01 38.01

100 31.99 31.99 31.99 31.99

250 24.03 24.03 24.03 24.03

Piling Machine 500 18.01 18.01 18.01 18.01
1000 11.99 11.99 11.99 11.99

2000 5.97 5.97 5.97 5.97

4000 -0.05 -0.05 -0.05 -0.05

50 15.01 15.01 15.01 15.01

100 8.99 8.99 8.99 8.99

250 1.03 1.03 1.03 1.03

Truck 500 -4.99 -4.99 -4.99 -4.99
1000 -11.01 -11.01 -11.01 -11.01

2000 -17.03 -17.03 -17.03 -17.03

4000 -23.05 -23.05 -23.05 -23.05

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation
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As a result of the calculation with the correction factors, the sound levels of the 4-octave bands of
each noise source were calculated (see Table 59).

Table 59: Sound Pressure Levels of Corrected Noise Sources in Building and Foundation Works

50 25.81 29.01 30.21 30.01
100 19.79 22.99 24.19 23.99
250 11.83 15.03 16.23 16.03
Platform Lorry 500 5.81 9.01 10.21 10.01
1000 -0.21 2.99 4.19 3.99
2000 -6.23 -3.03 -1.83 -2.03
4000 -12.25 -9.05 -7.85 -8.05
50 24.81 28.01 29.21 29.01
100 18.79 21.99 23.19 22.99
250 10.83 14.03 15.23 15.03
Concrete Pump Truck 500 4.81 8.01 9.21 9.01
1000 -1.21 1.99 3.19 2.99
2000 -7.23 -4.03 -2.83 -3.03
4000 -13.25 -10.05 -8.85 -9.05
50 25.81 29.01 30.21 30.01
100 19.79 22.99 24.19 23.99
250 11.83 15.03 16.23 16.03
Concrete Delivery Truck 500 5.81 9.01 10.21 10.01
1000 -0.21 2.99 4.19 3.99
2000 -6.23 -3.03 -1.83 -2.03
4000 -12.25 -9.05 -7.85 -8.05
50 34.81 38.01 39.21 39.01
100 28.79 31.99 33.19 32.99
250 20.83 24.03 25.23 25.03
Piling Machine 500 14.81 18.01 19.21 19.01
1000 8.79 11.99 13.19 12.99
2000 2.77 5.97 7.17 6.97
4000 -3.25 -0.05 1.15 0.95
50 19.81 23.01 24.21 24.01

Diesel Generator
100 13.79 16.99 18.19 17.99

V" UzAssystem” LLC Property of V" UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

250 5.83 9.03 10.23 10.03
500 -0.19 3.01 4.21 4.01
1000 -6.21 -3.01 -1.81 -2.01
2000 -12.23 -9.03 -7.83 -8.03
4000 -18.25 -15.05 -13.85 -14.05
50 11.81 15.01 16.21 16.01
100 5.79 8.99 10.19 9.99
250 -2.17 1.03 2.23 2.03
Truck 500 -8.19 -4.99 -3.79 -3.99
1000 -14.21 -11.01 -9.81 -10.01
2000 -20.23 -17.03 -15.83 -16.03
4000 -26.25 -23.05 -21.85 -22.05
50 22.81 26.01 27.21 27.01
100 16.79 19.99 21.19 20.99
250 8.83 12.03 13.23 13.03
Forklift 500 2.81 6.01 7.21 7.01
1000 -3.21 -0.01 1.19 0.99
2000 -9.23 -6.03 -4.83 -5.03
4000 -15.25 -12.05 -10.85 -11.05

Atmospheric absorption values at specific distances for each frequency were calculated using the
following formula and calculated values are given in Table 60.

Waste (Atmospheric Swallow) = 7.4 * 10-8 (f2 * r / H) dB
f = frequency of noise source / center frequency of frequency band (Hz)

r = Distance from source (m)

H = Relative humidity of air (%) (According to the data recorded in Termez Meteorological Station for
the years 2018, 2019 and 2020, 47% is taken.)

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC
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Table 60: Atmospheric Absorption Values Calculated Based on Distance

500 50 0.020
500 100 0.039
500 250 0.098
500 500 0.197
500 1000 0.394
500 2000 0.787
500 4000 1.574
1000 50 0.079
1000 100 0.157
1000 250 0.394
1000 500 0.787
1000 1000 1.574
1000 2000 3.149
1000 4000 6.298
2000 50 0.315
2000 100 0.630
2000 250 1.574
2000 500 3.149
2000 1000 6.298
2000 2000 12.596
2000 4000 25.191
4000 50 1.260
4000 100 2.519
4000 250 6.298
4000 500 12.596
4000 1000 25.191
4000 2000 50.383
4000 4000 100.766

After deducting the atmospheric absorption values, the net sound levels of the 4-octave bands of each
noise source were calculated using the formula LP = LPort - Aatm (see Table 61).
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Table 61: Clear Sound Levels of Noise Source Based on Distance in Building and Foundation Works

50 25.79 28.93 29.90 28.75 34.605
100 19.75 22.83 23.56 21.47 28.153
250 11.73 14.64 14.66 9.73 19.170
Platform Lorry 500 5.61 8.22 7.06 0.00 12.140
1000 0.00 1.42 0.00 0.00 6.420
2000 0.00 0.00 0.00 0.00 6.021
4000 0.00 0.00 0.00 0.00 6.021
50 24.79 27.93 28.90 27.75 33.605
100 18.75 21.83 22.56 20.47 27.153
250 10.73 13.64 13.66 8.73 18.170
Concrete Pump Truck 500 4.61 7.22 6.06 0.00 11.208
1000 0.00 0.42 0.00 0.00 6.128
2000 0.00 0.00 0.00 0.00 6.021
4000 0.00 0.00 0.00 0.00 6.021
50 25.79 28.93 29.90 28.75 34.605
100 19.75 22.83 23.56 21.47 28.153
250 11.73 14.64 14.66 9.73 19.170
Concrete Delivery Truck 500 5.61 8.22 7.06 0.00 12.140
1000 0.00 1.42 0.00 0.00 6.420
2000 0.00 0.00 0.00 0.00 6.021
4000 0.00 0.00 0.00 0.00 6.021
50 34.79 37.93 38.90 37.75 43.605
100 28.75 31.83 32.56 30.47 37.153
250 20.73 23.64 23.66 18.73 28.170
Piling Machine 500 14.61 17.22 16.06 6.41 21.019
1000 8.40 10.42 6.89 -12.20 13.591
2000 1.98 2.82 -5.43 0.00 6.793
4000 -4.83 -6.35 -24.04 0.00 1.945
50 19.79 22.93 23.90 22.75 28.605
100 13.75 16.83 17.56 15.47 22.153
Diesel Generator 250 5.73 8.64 8.66 3.73 13.170
500 -0.39 2.22 1.06 -8.59 6.019
1000 -6.60 -4.58 -8.11 -27.20 -1.409
V" UzAssystem” LLC Property of JV” UzAssystem”LLC
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Sound Level (dBA)

Noise Source Distance (m)

500 Hz 1000 Hz 2000 Hz 4000 Hz

2000 -13.02 -12.18 -20.43 0.00 0.490
4000 -19.83 -21.35 0.00 0.00 3.049
50 11.79 14.93 16.21 14.75 20.714
100 5.75 8.83 10.19 7.47 14.383
250 -2.27 0.64 2.23 -4.27 5.794
Truck 500 -8.39 -5.78 -3.79 -16.59 -0.710
1000 -14.60 -12.58 -9.81 -35.20 -7.110
2000 -21.02 -20.18 -15.83 0.00 0.185
4000 -27.83 -29.35 -21.85 0.00 0.040
50 22.79 25.93 26.90 25.75 31.605
100 16.75 19.83 20.56 18.47 25.153
250 8.73 11.64 11.66 6.73 16.170
Forklift 500 2.61 5.22 4.06 -5.59 9.019
1000 -3.60 -1.58 -5.11 -24.20 1.591
2000 -10.02 -9.18 -17.43 0.00 0.929
4000 -16.83 -18.35 -36.04 0.00 0.152

The total sound level during the construction phase is calculated using the following formula.
LT = Total sound level (dBA)
LT = 10log>10Li / 10

Equivalent noise levels, assuming that all machines in building and foundation works simultaneously,
are given below (see Table 62).

Table 62: Clear Sound Levels of Noise Sources Depending on Distance in Building and Foundation Works

Distance (m) L(day,evening,night, ) (dBA)
50 50.84
100 44.39
250 35.40
500 28.28
1000 21.37
2000 18.03
4000 17.10
V" UzAssystem” LLC Property of JV” UzAssystem”LLC
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Mechanical and Installation Works

The sound power level of each noise source was calculated by distributing it to 4-octave bands (see
Table 63). Total sound power level, 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz octave band sound power
level calculations are used in the following formula. In the calculations, it is assumed that the total
sound power levels are equally distributed on 4-octave bands.

Lw (i) = 10 * log (10 (Lw / 10) / 4)
Lw = Sound power level of the source (dB)

Table 63: Distribution of Noise Sources Sound Power Levels in Octave Bands in Mechanical and Installation
Works

750t, 250t and 150t Crawling

Crane 75 69 69 69 69
Ei‘fl:i;agull::a:;:f:mg Device and 67 61 61 61 61
50t Crawling Crane 71 65 65 65 65
50t Truck Crane 67 61 61 61 61
Gantry Crane 75 69 69 69 69
Electric Welding Machine 73 67 67 67 67
Tower and Vehicle Crane 76 70 70 70 70
Vehicle Crane 71 65 65 65 65
Diesel Generator 74 68 68 68 68
Truck 66 60 60 60 60
Forklift 77 71 71 71 71

Sound pressure levels of each sources based on 4-octave bands are given in Table 64.

Table 64: Sound Pressure Levels of Noise Sources in Mechanical and Installation Works

50 24.01 24.01 24.01 24.01
100 17.99 17.99 17.99 17.99
250 10.03 10.03 10.03 10.03
Zf::\;ﬁ?éf;‘;lsm 500 4.01 4.01 4.01 4.01
1000 -2.01 -2.01 -2.01 -2.01
2000 -8.03 -8.03 -8.03 -8.03
4000 -14.05 -14.05 -14.05 -14.05
50 16.01 16.01 16.01 16.01
Hydraulic Lifting Device 100 9.99 9.99 9.99 9.99
and Lifting Frame 250 2.03 2.03 2.03 2.03
500 -3.99 -3.99 -3.99 -3.99
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1000 -6.01 -6.01 -6.01 -6.01

2000 -12.03 -12.03 -12.03 -12.03

4000 -18.05 -18.05 -18.05 -18.05

50 23.01 23.01 23.01 23.01

100 16.99 16.99 16.99 16.99

250 9.03 9.03 9.03 9.03

Diesel Generator 500 3.01 3.01 3.01 3.01
1000 -3.01 -3.01 -3.01 -3.01

2000 -9.03 -9.03 -9.03 -9.03

4000 -15.05 -15.05 -15.05 -15.05

50 15.01 15.01 15.01 15.01

100 8.99 8.99 8.99 8.99

250 1.03 1.03 1.03 1.03

Truck 500 -4.99 -4.99 -4.99 -4.99
1000 -11.01 -11.01 -11.01 -11.01
2000 -17.03 -17.03 -17.03 -17.03
4000 -23.05 -23.05 -23.05 -23.05

50 26.01 26.01 26.01 26.01

100 19.99 19.99 19.99 19.99

250 12.03 12.03 12.03 12.03

Forklift 500 6.01 6.01 6.01 6.01
1000 -0.01 -0.01 -0.01 -0.01

2000 -6.03 -6.03 -6.03 -6.03
4000 -12.05 -12.05 -12.05 -12.05

As a result of the calculation with the correction factors, the sound levels of the 4-octave bands of
each noise source were calculated (see Table 65).

Table 65: Sound Pressure Levels of Corrected Noise Sources in Mechanical and Installation Works

50 20.81 24.01 25.21 25.01
100 14.79 17.99 19.19 18.99
750t, 250t and 150t 250 6.83 10.03 11.23 11.03
Crawling Crane 500 0.81 4.01 5.21 5.01
1000 -5.21 -2.01 -0.81 -1.01
2000 -11.23 -8.03 -6.83 -7.03
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4000 -17.25 -14.05 -12.85 -13.05
50 12.81 16.01 17.21 17.01
100 6.79 9.99 11.19 10.99
250 -1.17 2.03 3.23 3.03
::grlf'i;'t'ii;g"i::;';-:’e')e"ice 500 -7.19 -3.99 -2.79 -2.99
1000 -13.21 -10.01 -8.81 -9.01
2000 -19.23 -16.03 -14.83 -15.03
4000 -25.25 -22.05 -20.85 -21.05
50 16.81 20.01 21.21 21.01
100 10.79 13.99 15.19 14.99
250 2.83 6.03 7.23 7.03
50t Crawling Crane 500 -3.19 0.01 1.21 1.01
1000 -9.21 -6.01 -4.81 -5.01
2000 -15.23 -12.03 -10.83 -11.03
4000 -21.25 -18.05 -16.85 -17.05
50 12.81 16.01 17.21 17.01
100 6.79 9.99 11.19 10.99
250 -1.17 2.03 3.23 3.03
50t Truck Crane 500 -7.19 -3.99 -2.79 -2.99
1000 -13.21 -10.01 -8.81 -9.01
2000 -19.23 -16.03 -14.83 -15.03
4000 -25.25 -22.05 -20.85 -21.05
50 20.81 24.01 25.21 25.01
100 14.79 17.99 19.19 18.99
250 6.83 10.03 11.23 11.03
Gantry Crane 500 0.81 4.01 5.21 5.01
1000 -5.21 -2.01 -0.81 -1.01
2000 -11.23 -8.03 -6.83 -7.03
4000 -17.25 -14.05 -12.85 -13.05
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50

18.81 22.01 23.21 23.01
100 12.79 15.99 17.19 16.99

250 4.83 8.03 9.23 9.03

Electric Welding Machine 500 -1.19 2.01 3.21 3.01
1000 -7.21 -4.01 -2.81 -3.01

2000 -13.23 -10.03 -8.83 -9.03
4000 -19.25 -16.05 -14.85 -15.05

50 21.81 25.01 26.21 26.01

100 15.79 18.99 20.19 19.99

250 7.83 11.03 12.23 12.03

Tower and Vehicle Crane 500 1.81 5.01 6.21 6.01
1000 -4.21 -1.01 0.19 -0.01

2000 -10.23 -7.03 -5.83 -6.03
4000 -16.25 -13.05 -11.85 -12.05

50 16.81 20.01 21.21 21.01

100 10.79 13.99 15.19 14.99

250 2.83 6.03 7.23 7.03

Vehicle Crane 500 -3.19 0.01 1.21 1.01
1000 -9.21 -6.01 -4.81 -5.01

2000 -15.23 -12.03 -10.83 -11.03

4000 -21.25 -18.05 -16.85 -17.05

50 19.81 23.01 24.21 24.01

100 13.79 16.99 18.19 17.99

250 5.83 9.03 10.23 10.03

Diesel Generator 500 -0.19 3.01 4.21 4.01
1000 -6.21 -3.01 -1.81 -2.01

2000 -12.23 -9.03 -7.83 -8.03

4000 -18.25 -15.05 -13.85 -14.05
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Sound Power Level (dB)

Noise Source

Distance (m)

1000 Hz 2000 Hz 4000 Hz
50 11.81 15.01 16.21 16.01
100 5.79 8.99 10.19 9.99
250 -2.17 1.03 2.23 2.03
Truck 500 -8.19 -4.99 -3.79 -3.99
1000 -14.21 -11.01 -9.81 -10.01
2000 -20.23 -17.03 -15.83 -16.03
4000 -26.25 -23.05 -21.85 -22.05
50 22.81 26.01 27.21 27.01
100 16.79 19.99 21.19 20.99
250 8.83 12.03 13.23 13.03
Forklift 500 2.81 6.01 7.21 7.01
1000 -3.21 -0.01 1.19 0.99
2000 -9.23 -6.03 -4.83 -5.03
4000 -15.25 -12.05 -10.85 -11.05

Atmospheric absorption values at specific distances for each frequency were calculated using the
following formula and calculated values are given in Table 66.

Waste (Atmospheric Swallow) = 7.4 * 10-8 (f2 * r / H) dB
f = frequency of noise source / center frequency of frequency band (Hz)
r = Distance from source (m)

H = Relative humidity of air (%) (According to the data recorded in Temez Meteorological Station for
the years 2018, 2019 and 2020, 47% is taken.)

Table 66: Atmospheric Absorption Values Calculated Based on Distance

Frequency (Hz) Distance (m) Atmospheric Swallow

500 50 0.020
500 100 0.039
500 250 0.098
500 500 0.197
500 1000 0.394
500 2000 0.787
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500 4000 1.574
1000 50 0.079
1000 100 0.157
1000 250 0.394
1000 500 0.787
1000 1000 1.574
1000 2000 3.149
1000 4000 6.298
2000 50 0.315
2000 100 0.630
2000 250 1.574
2000 500 3.149
2000 1000 6.298
2000 2000 12.596
2000 4000 25.191
4000 50 1.260
4000 100 2.519
4000 250 6.298
4000 500 12.596
4000 1000 25.191
4000 2000 50.383
4000 4000 100.766

After deducting the atmospheric absorption values, the net sound levels of the 4-octave bands of each
noise source were calculated using the formula LP = LPort - Aatm (see Table 67).
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Table 67: Clear Sound Levels of Noise Source Based on Distance in Mechanical and Installation Works

50 20.79 23.93 24.90 23.75 29.605
100 14.75 17.83 18.56 16.47 23.153
250 6.73 9.64 9.66 4.73 14.170
Zf::;liznsgoéfa':i“m 500 0.61 3.22 2.06 0.00 7.679
1000 0.00 0.00 0.00 0.00 6.021
2000 0.00 0.00 0.00 0.00 6.021
4000 0.00 0.00 0.00 0.00 6.021
50 12.79 15.93 16.90 15.75 21.605
100 6.75 9.83 10.56 8.47 15.153
250 0.00 1.64 1.66 0.00 6.922
:r“’:'fi;'t'ii:g"i::::‘i’ebe"ice 500 0.00 0.00 0.00 0.00 6.021
1000 0.00 0.00 0.00 0.00 6.021
2000 0.00 0.00 0.00 0.00 6.021
4000 0.00 0.00 0.00 0.00 6.021
50 16.79 19.93 20.90 19.75 25.605
100 10.75 13.83 14.56 12.47 19.153
250 2.73 5.64 5.66 0.73 10.170
50t Crawling Crane 500 0.00 0.00 0.00 0.00 6.021
1000 0.00 0.00 0.00 0.00 6.021
2000 0.00 0.00 0.00 0.00 6.021
4000 0.00 0.00 0.00 0.00 6.021
50 12.79 15.93 16.90 15.75 21.605
100 6.75 9.83 10.56 8.47 15.153
250 -1.27 1.64 1.66 -3.27 6.170
50t Truck Crane 500 -7.39 -4.78 -5.94 -15.59 -0.981
1000 -13.60  -11.58 -15.11 -34.20 -8.409
2000 -20.02  -19.18 -27.43 0.00 0.102
4000 -26.83  -28.35 -46.04 0.00 0.015
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50 20.79 23.93 24.90 23.75 29.605

100 14.75 17.83 18.56 16.47 23.153

250 6.73 9.64 9.66 4.73 14.170

Gantry Crane 500 0.61 3.22 2.06 -7.59 7.019
1000 -5.60 -3.58 -7.11 -26.20 -0.409

2000 -12.02 -11.18 -19.43 0.00 0.609

4000 -18.83 -20.35 0.00 0.00 3.059

50 18.79 21.93 23.21 21.75 27.714

100 12.75 15.83 17.19 14.47 21.383

250 4.73 7.64 9.23 2.73 12.794

Electric Welding Machine 500 -1.39 1.22 3.21 -9.59 6.290
1000 -7.60 -5.58 -2.81 -28.20 -0.110

2000 -14.02 -13.18 -8.83 0.00 0.859

4000 -20.83 -22.35 -14.85 0.00 0.199

50 21.79 24.93 25.90 24.75 30.605

100 15.75 18.83 19.56 17.47 24.153

250 7.73 10.64 10.66 5.73 15.170

Tower and Vehicle Crane 500 1.61 4.22 3.06 -6.59 8.019
1000 -4.60 -2.58 -6.11 -25.20 0.591

2000 -11.02 -10.18 -18.43 0.00 0.753

4000 -17.83 -19.35 -37.04 0.00 0.121

50 16.79 19.93 20.90 19.75 25.605

100 10.75 13.83 14.56 12.47 19.153

250 2.73 5.64 5.66 0.73 10.170

Vehicle Crane 500 -3.39 -0.78 -1.94 -11.59 3.019
1000 -9.60 -7.58 -11.11 -30.20 -4.409

2000 -16.02 -15.18 -23.43 0.00 0.253

4000 -22.83 -24.35 -42.04 0.00 0.039
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50 19.79 22.93 23.90 22.75 0.000

100 13.75 16.83 17.56 15.47 0.000

250 5.73 8.64 8.66 3.73 0.000

Diesel Generator 500 -0.39 2.22 1.06 -8.59 0.000
1000 -6.60 -4.58 -8.11 -27.20 0.000

2000 -13.02 -12.18 -20.43 0.00 0.000

4000 -19.83 -21.35 0.00 0.00 0.000

50 11.79 14.99 16.19 15.99 -0.02

100 5.75 8.95 10.15 9.95 -0.04

250 -2.27 0.93 2.13 1.93 -0.10

Truck 500 -8.39 -5.19 -3.99 -4.19 -0.20
1000 -14.60 -11.40 -10.20 -10.40 -0.39

2000 -21.02 -17.82 -16.62 -16.82 -0.79

4000 -27.83 -24.63 -23.43 -23.63 -1.57

50 22.79 25.99 27.19 26.99 -0.02

100 16.75 19.95 21.15 20.95 -0.04

250 8.73 11.93 13.13 12.93 -0.10

Forklift 500 2.61 5.81 7.01 6.81 -0.20
1000 -3.60 -0.40 0.80 0.60 -0.39

2000 -10.02 -6.82 -5.62 -5.82 -0.79

4000 -16.83 -13.63 -12.43 -12.63 -1.57

The total sound level during the construction phase is calculated using the following formula.

LT = Total sound level (dBA)
LT = 10log>10Li / 10

Equivalent noise levels, assuming that all machines in mechanical and installation works

simultaneously, are given below (see Table 68).
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Table 68: Clear Sound Levels of Noise Sources Depending on Distance in Mechanical and Installation Works

50 55.48
100 49.03
250 40.05
500 32.92
1000 25.72
2000 25.60
4000 25.34
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Table 69: Summary of Noise Levels Caused from Activities in Construction Phase, Background Noise Measurements and National and International Limits

IFC/WBG General EHS

National Noise Level Guidelines (2007),

Background Noise

i i iviti Standard (SanPiN No.
i e Noise Caused By z::;:;ructlon Activities Noise Levels at Receptors (;-26(7-09) Table 1.7.1.
i dBA : One-hour LAe
Eear — (30 min Laeq (@B(A) (O (Gg; *
Receptor :
the Project Site N N
Area (m) i P i . o Mechanical . ight- : ight-
(I())a7y(t)|(r)nte N('zg:to;' Te P;?\I:Iaé-::;?\n BI::::::\I:agt?onnd and Daytime Night-time (I:a7y(t)|(r)nte time (ziy;':te time
A o 3 (o) . - o - (s
P Installation (07:00 to 22:00) (22:00 to 07:00) (23:00 to (22:00 to
: : and Civil Works : :
by Hol1)) 07:00) Worll(‘;l r Works picH[1)) 07:00) by Hol1)) 07:00)
Waste
Processing
Facility 250 44.07 38.72 32.71 35.40 40.05 45.5 42.4
Measurement
Point-1
Settlement
Measurement 990 42.14 36.41 19.30 21.36 25.71 42.2 36.8
Point-2 55 45 55 45
Settlement
Measurement 1,690 41.47 38.23 18.84 19.71 25.63 41.6 38.5
Point-3
Settlement
Measurement 2,980 41.96 40.92 17.56 17.83 25.49 42.1 41.0
Point-4
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As seen form Table 69, noise levels during construction phase of the project is under the limit values
specified for the day and night time in both national and international limits.

In addition to this, it is stated in IFC's EHS Guidelines that noise levels should not exceed the levels
presented in Table 69, or result in a maximum increase in background levels of 3 dB at the nearest
receptor location off-site. The baseline noise level measurement results and the noise level calculations
are given in Table 69 and there is no any increase in background levels of 3 dB.

Vehicular Noise

The addition of temporary construction vehicles on local roads and within the site will likely result in
temporary increases in traffic which will consequently result in an increase to noise levels at off-site
receptors within close proximity to the Project boundary and close to the site access road and along
key routes. Impacts due to vehicular noise will vary due to the phasing of works and the timing of
vehicular movements, which affect both vehicles flow and the percentage of heavy vehicles.

The flow of vehicles in the local area is not constant, but the main road to the north of the Project site
has a very low but continuous flow. The construction phase will result in the presence of larger vehicles
and other more specialized equipment. As a major Project in the local area requiring hundreds of
construction staff, associated equipment and deliveries, there will be a noticeable increase in vehicles
at the site and along key access routes. This will influence noise levels and impacts to receptors in the
adjacent corridors along these roads, in addition to existing impacts from existing vehicle flows. It is
noted that such impacts will be limited to the construction phase only and may be more prevalent
during certain period so construction, which require more vehicle trips.

Internal site roads will generate a new noise source from the movement of construction vehicles. Such
noises will be predominantly experienced by the Project construction workers and workers of in nearby
facility. It is noted that much of this movement of vehicles has been captured by the predictions for
construction equipment as above.

Vibration

There will be no blasting during construction activities; therefore, vibration effect will not be of concern
on the environment and human health. Nevertheless, there will be vibration due to heavy machinery.
Vibrations resulted from the machines or buildings including machinery emerge from the dynamic
force from the moving parts of the machines. Different parts of the machines generally make different
frequency and vibration. Vibrations cause mechanical weathering in time. Generally, most important
factor of a machine malfunction is vibration. Therefore, necessary maintenance shall be performed for
the construction machines and equipment.

Noise Impacts to Site Workers

Site workers will be exposed to varying levels of noise depending on their specific roles and activities
being conducted. This may relate to exposure to noise in areas that are considered ‘high’ (e.g. above
occupational health and safety guidelines), Without mitigation, noise impacts to the workforce could
results in health impacts, for example hearing damage.

Noise Impacts at Accommodation Facilities Located On Site

Some of the EPC construction workers will live in accommodation facilities located at the Project site.
This will potentially expose the workers to construction phase noise levels especially in the event that
workers are required to work in shifts (day and night). Currently, the exact location of the
accommodation facilities has not been determined, so if the impacts are higher than regulatory limit

JV "UzAssystem” LLC Property of JV "UzAssystem”LLC
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values, the EPC Contractor will be required to implement appropriate mitigation and management
measures.

7.3.1.1 Assessment of Impacts and Mitigation Measures

By wusing impact assessment significance criteria approach, key potential impacts and
countermeasures on air quality for the construction phase are presented in Table 71.
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Table 70: Impacts Significance of the Noise and Vibration during — Construction Phase

Potential Receptor Sensitivity of Magnitude of

Impacts P the Receptor Impact
Waste Processing Medium Medium
Facility

Construction Residential Areas Medium Medium

Site Noise -
Noise generated
from general
construction
activities

JV "UzAssystem” LLC
Shahrisabz str., 5A, Tashkent Uzbekistan
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Significance of Impact
(without Impact
Mitigation Measures)

Moderate

Moderate
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Mitigation and Management Measures

Consideration of noise fences for non-mobile equipment such as generators or at
boundaries for key receptors that may have higher assessed impacts.

The EPC Contractor will, at all times, carry out all work in such a manner as to keep any
disturbance from noise to a minimum (by phasing noisy works).

Acoustic covers on machine engines will be remain closed at all times as applicable.

Where practical, electrically powered machines will be preferred to mechanically
powered alternatives.

All mechanically powered plant, diesel engine vehicles and compression equipment will
be fitted with noise control equipment (exhaust silencers, mufflers) as available from the
manufacturer.

Where possible, the highest noise emitting activities will be undertaken in a central site
area, or within an enclosed structure.

Where practical, additional noise barriers/attenuation should be employed to ensure that
the maximum noise level at 1m distance outside of the plant fence when all equipment
is running do not exceed 70dB(A) and maximum noise level at 1m from open air
installations do not exceed 85dB(A).

Items of plant on site operating intermittently will be shut down in the intervening
periods between use.

Night time construction works will be avoided as much as practicable to prevent noise
impact at the sub contactor camp. Where unavoidable, night work permits (if applicable)
will be obtained from the relevant authorities.

The impacted receptors will have access to a grievance mechanism in accordance with
the Project SEP in order to make any complaints regarding noise during the construction
phase.

EN/INT/Rev :

Significance of
Residual Impact
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Significance of Impact

P ial itivi f M i f D ignifi f
SESRES Receptor Sensitivity o LS LI (without Impact Mitigation and Management Measures Slgr_u SRR

Impacts the Receptor Impact 0 : Residual Impact

Mitigation Measures)

Vehicular Noise- Waste Processing Medium Medium Moderate Delivery vehicles will be prohibited from waiting outside the site with their engines

Noise from Facility running (consideration of driver waiting room with heating/AC).

movement of

Vehicles & Ensure any applicable permits are in place for deliveries to the site and for any works

performed outside normal working hours.

Residential Areas
Review vendor specifications and accept site plant & vehicles, in particular heavy
vehicles, based on noise generation (as far as practical).

The movement of heavy vehicles during the night will be avoided wherever practical.

Where available in country, audible reversing alarms with broadband noise (white noise)
should be preferred over tone alarms (beeping), to limit external disturbance to
communities.

Where construction vehicles will be operating in close proximity to the accommodation
camps, the need for trucks to reverse will be minimized as far as practicable. This is so
as to reduce the frequency at which disturbing but necessary reverse warnings sirens
will be used.

Speed limits established in the Traffic Management Plan will be adhered to.

Construction Waste Processin Medium Medium Moderate The Contractors will, at all times, carry out all works in such a manner to keep any
vibration - 9 disturbance from vibration to a minimum.
. Facility
impacts
(including & Wherever practical, all vibratory generating equipment and activities shall be sited away
vehicle from the Project boundary.
vibration) ; ;
RESREMIE 7S Vibrating equipment/machinery will be switched off when not in use.
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Significance of

Mitigation and Management Measures Residual Impact

Where noise levels exceed 80dB(A) noise protection devices will be provided to Moderate
personnel on-site and the area marked as a high-noise zone where ear protection is
mandatory. Note: 80dB(A) is aligned with Uzbekistan noise standards.

Operators of vibrating hand-held machinery (if any) will be provided with appropriate
PPE (e.g. protective gloves and ear muffs/plugs) and be given suitable breaks from
using such equipment to reduce the impacts of vibration.

Workers potentially exposed to high noise and vibration shall be provided with
appropriate PPE with respect to the occupational H&S risk assessment conducted for that
activity.

Workers potentially exposed to high noise and vibration shall be trained to identify
situation when PPE is required to be worn and how to effectively utilise the PPE.

These mitigation measures shall be incorporated to the applicable occupational H&S plan
being developed by the EPC Contractor and implemented on-site.

The Occupational H&S Plan shall include measures to reduce the risk of potential sleep
disturbance to workers (who may work both day and night shifts). Where practical the
benchmark for noise in the sleeping areas shall be taken against the WHO Guidelines for
Community Noise (2011) of 30dB (LAeq,8h).

Worker accommodation facilities should be located further away from the construction
areas and facilities such as canteens and laundry rooms positioned in a way that creates
a buffer zone between the sleeping areas and construction areas.

Where applicable, the worker accommodation facilities at the Project site should be
constructed with walls and windows that reduce noise (such as double-glazed windows,
noise cancelling shutters or blinds, etc.).

If necessary, solid walls (rather than wire fences) may be required to fence the
accommodation area.

Where noisy activities are located in close proximity to the EPC accommodation facilities,
stockpiling of materials could be considered between the source of noise and the camp
so as to provide acoustic screening.
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7.3.2 Operational Phase

In scope of the project, 2 Gas Turbines + 2 Heat Recovery Steam Generators + 1 Steam turbines will
be operated. Under consideration of an unabsorbing inner lining, the following room averaged sound
pressure levels will be expected during normal operation: (excluding offices and recreation rooms):

Turbine building 90 dB(A),
Circulating water pump area 95 dB(A),
Building for water treatment plant 90 dB(A).

Additionally, IFC/WBG General EHS Guidelines indicate that “Limits for vibration and action values,
(i.e. the level of exposure at which remediation should be initiated) are provided by the American
Conference of Governmental Industrial Hygienists. Exposure levels should be checked on the basis of
daily exposure time and data provided by equipment manufacturers.”

Moreover, the Project commits that the following room average sound pressure levels will not be
exceeded inside the Plant in rooms which are provided for or which require the constant presence of
staff:

Main control room and offices 50 dB(A),
Local control rooms 70 dB(A),

Areas of computers 75 dB(A),
Workshop and stores 85 dB(A).

The contribution of noise caused by the inventory in these rooms, e.g., workshop machines, as well
as that caused by the staff is not taken into consideration.

The sound power level of each noise source was calculated by distributing it to 4-octave bands (see
Table 71). Total sound power level, 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz octave band sound power
level calculations are used in the following formula. In the calculations, it is assumed that the total
sound power levels are equally distributed on 4-octave bands.

Lw (i) = 10 * log (10 (Lw / 10) / 4)

Lw = Sound power level of the source (dB)

Table 71: Distribution of Noise Sources Sound Power Levels in Octave Bands in Operation Phase

Turbine Building 90 84 84 84 84

Circulating Water 95 89 89 89 89

Pomp Area

Building for

Treatment Plants e e e . .
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Sound pressure levels of each sources based on 4-octave bands are given in Table 72.

Table 72: Sound Pressure Levels of Noise Sources in Operation Phase

Turbine Building 50 39.01 39.01 39.01 39.01
100 32.99 32.99 32.99 32.99

250 25.03 25.03 25.03 25.03

500 19.01 19.01 19.01 19.01

1000 12.99 12.99 12.99 12.99

2000 6.97 6.97 6.97 6.97

4000 0.95 0.95 0.95 0.95

Circulating Water Pomp Area 50 44.01 44.01 44.01 44.01
100 37.99 37.99 37.99 37.99

250 30.03 30.03 30.03 30.03

500 24.01 24.01 24.01 24.01

1000 17.99 17.99 17.99 17.99

2000 11.97 11.97 11.97 11.97

4000 5.95 5.95 5.95 5.95

Building for Treatment Plants 50 39.01 39.01 39.01 39.01
100 32.99 32.99 32.99 32.99

250 25.03 25.03 25.03 25.03

500 19.01 19.01 19.01 19.01

1000 12.99 12.99 12.99 12.99

2000 6.97 6.97 6.97 6.97

4000 0.95 0.95 0.95 0.95

As a result of the calculation with the correction factors, the sound levels of the 4-octave bands of
each noise source were calculated (see Table 73).
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Table 73: Sound Pressure Levels of Corrected Noise Sources in Operation Phase

Turbine Building

Circulating Water Pomp Area

Building for Treatment Plants
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50

100

250

500
1000
2000
4000

50

100
250
500
1000
2000
4000
50
100
250
500
1000
2000
4000

35.81

29.79
21.83
15.81
9.79
3.77
-2.25

40.81

34.79
26.83
20.81
14.79
8.77
2.75
35.81
29.79
21.83
15.81
9.79
3.77
-2.25

39.01

32.99
25.03
19.01
12.99
6.97
0.95

44.01

37.99
30.03
24.01
17.99
11.97
5.95
39.01
32.99
25.03
19.01
12.99
6.97
0.95

ASE-UZA-571-REP-ESA-0001-03

40.21

34.19
26.23
20.21
14.19
8.17
2.15

45.21

39.19
31.23
25.21
19.19
13.17
7.15
40.21
34.19
26.23
20.21
14.19
8.17
2.15
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40.01

33.99
26.03
20.01
13.99
7.97
1.95

45.01

38.99
31.03
25.01
18.99
12.97
6.95
40.01
33.99
26.03
20.01
13.99
7.97
1.95

Atmospheric absorption values at specific distances for each frequency were calculated using the

following formula and calculated values are given in Table 74.

Waste (Atmospheric Swallow) = 7.4 * 10-8 (f2 * r / H) dB

f = frequency of noise source / center frequency of frequency band (Hz)

r = Distance from source (m)

H = Relative humidity of air (%) (According to the data recorded in Termez Meteorological Station for

the years 2018, 2019 and 2020, 47% is taken.)
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Table 74: Atmospheric Absorption Values Calculated Based on Distance

500 50 0.020
500 100 0.039
500 250 0.098
500 500 0.197
500 1000 0.394
500 2000 0.787
500 4000 1.574
1000 50 0.079
1000 100 0.157
1000 250 0.394
1000 500 0.787
1000 1000 1.574
1000 2000 3.149
1000 4000 6.298
2000 50 0.315
2000 100 0.630
2000 250 1.574
2000 500 3.149
2000 1000 6.298
2000 2000 12.596
2000 4000 25.191
4000 50 1.260
4000 100 2.519
4000 250 6.298
4000 500 12.596
4000 1000 25.191
4000 2000 50.383
4000 4000 100.766

After deducting the atmospheric absorption values, the net sound levels of the 4-octave bands of each
noise source were calculated using the formula LP = LPort - Aatm (see Table 75).

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

Table 75: Clear Sound Levels of Noise Source Based on Distance in Operation Phase

Turbine Building 50 35.79 38.93 39.90 38.75 44.605
100 29.75 32.83 33.56 31.47 38.153
250 21.73 24.64 24.66 19.73 29.170
500 15.61 18.22 17.06 7.41 22.019
1000 9.40 11.42 7.89 0.00 14.729

2000 2.98 3.82 0.00 0.00 8.060

4000 0.00 0.00 0.00 0.00 6.021

Circulating Water Pomp Area 50 40.79 43.93 44.90 43.75 49.605
100 34.75 37.83 38.56 36.47 43.153

250 26.73 29.64 29.66 24.73 34.170

500 20.61 23.22 22.06 12.41 27.019

1000 14.40 16.42 12.89 0.00 19.627

2000 7.98 8.82 0.57 0.00 12.053

4000 1.17 0.00 0.00 0.00 6.345

Building for Treatment Plants 50 35.79 38.93 39.90 38.75 44.605
100 29.75 32.83 33.56 31.47 38.153

250 21.73 24.64 24.66 19.73 29.170

500 15.61 18.22 17.06 7.41 22.019

1000 9.40 11.42 7.89 0.00 14.729

2000 2.98 3.82 0.00 0.00 8.060

4000 0.00 0.00 0.00 0.00 6.021

The total sound level during the construction phase is calculated using the following formula.
LT = Total sound level (dBA)
LT = 10log>10Li / 10

Equivalent noise levels, assuming that all machines in operation phase are given below (see Table
76).
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Table 76: Clear Sound Levels of Noise Sources Depending on Distance in Operation Phase

Distance (m)
50

100

250

500

1000

2000

4000

ASE-UZA-571-REP-ESA-0001-03
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L(day,evening,night, ) (dBA)

51.73
45.28
36.30
29.15
21.80
14.60
10.90

For the operation phase, summary of background noise levels at the measurement points, noise level
caused from construction activities and national and international standards are given in Table 77.
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Table 77: Summary of Noise Levels Caused from Operation Phase, Background Noise Measurements and National and International Limits

Background Noise

Noise Levels at Receptors

IFC/WBG General EHS
Guidelines (2007),

National Noise Level Standard
(SanPIN No. 0267-09)

Measurements (30 min LAeq (dB(A)) Table 1.7.1.
Distance to CLL) Noise Caused (Omz;hBo(L;\r);.Aeq
Receptor border of the By Operation
P Project Area Activities Daytime :
(m) (m) i ight-ti (dBA) : : o : Night-
(Daytlme N(lght time Daytime Night-time (07:00 to 23:00) N(lght time (Daytlme time
07:00 to 23:00 to 23:00 to 07:00 to
23:00) 07:00) (07:00 to 23:00) (23:00 to 07:00) 07:00) 22:00) (22:00 to
07:00)
Waste
Processing
Facility 250 44.07 38.72 36.30 44.7 40.7
Measuremen
t Point-1
Settlement
Measuremen 990 42.14 36.41 21.79 43.2 36.6
t Point-2 55 45 55 45
Settlement
Measuremen 1,690 41.47 38.23 18.32 41.5 38.3
t Point-3
Settlement
Measuremen 2,980 41.96 40.92 12.47 42.0 40.9
t Point-4
At the
border of the - - - 45.28 - 70 70

Project Site
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As seen in Table 77, noise levels during operation phase of the project are under the limit values
specified for the day and night time in both national and international limits. Therefore, no additional
noise level reduction mitigations (such as establishment of noise barriers, etc.) are foreseen for the
operation phase. Besides, as can be seen from the project layout (see Figure 10) the project
components are not adjacent to the main road and any other receptors.

In addition to this, it is stated in IFC's EHS Guidelines that noise levels should not exceed the levels
presented in Table 77, or result in a maximum increase in background levels of 3 dB at the nearest
receptor location off-site. The baseline noise level measurement results and the noise level calculations
are given in Table 77 and there is no any increase in background levels of 3 dB.

Vibration

Vibration associated with the operation of the CCGT plant is anticipated to be minimal. Minimal
vibrations associated with the standard operation of the plant or machinery dissipate rapidly as they
spread due to losses of energy radiating 360 degrees from the source and are only anticipated to have
a negligible impact at Waste Processing Facility receptor.

Noise Impacts to Site Workers

Site workers will be exposed to varying levels of noise depending on their specific roles and activities
being conducted. This may relate to exposure to noise in areas that are considered ‘high’ (e.g. above
occupational health and safety guidelines), Without mitigation, noise impacts to the workforce could
results in health impacts, for example hearing damage.

7.3.2.1 Assessment of Impacts and Mitigation Measures

By wusing impact assessment significance criteria approach, key potential impacts and
countermeasures on noise levels for the operation phase are presented in Table 78.
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Table 78: Impacts Significance of the Noise and Vibration during — Operation Phase

Significance of
Sensitivity of Magnitude of Impact (without

Significance of

Potential Impacts Receptor Mitigation and Management Measures

the Receptor Impact Impact Mitigation Residual Impact
Measures)
Operational Noise Waste Processing Medium Medium Moderate Cooling fans could be installed with inlet and exhaust mufflers.
- Noise from Facility
CCGT, control
rooms, machine &

rooms, etc.
Residential Areas

Impacts to Site Workers High Medium
Workers

The design of the project will include selection of state-of-art technologies to have low noise
level equipment to prioritise the reduction of noise at the source. Where noise levels exceed
80dB(A), additional mitigation measures will be taken to reduce noise at source. Additionally,
noise protection devices will be provided to personnel on-site and the area marked as a high-
noise zone where ear protection is mandatory. Note: 80dB(A) is aligned with Uzbekistan noise
standards.

Operators of vibrating hand-held machinery (if any) will be provided with appropriate PPE
(e.g. protective gloves and ear muffs/plugs) and be given suitable breaks from using such
equipment to reduce the impacts of vibration.

Workers potentially exposed to high noise and vibration shall be provided with appropriate
PPE with respect to the occupational H&S risk assessment conducted for that activity.

Workers potentially exposed to high noise and vibration shall be trained to identify situation
when PPE is required to be worn and how to effectively utilize the PPE.

These mitigation measures shall be incorporated to the applicable occupational H&S plan
being developed by the EPC Contractor and implemented on-site.
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7.4 Cumulative Impacts

The purpose of a cumulative impact assessment is to determine how the potential impacts of a
proposed development might combine cumulatively, with the potential impacts of other projects or
human activities as well as natural stressors such as droughts or extreme climatic events. Summary
of Cumulative Impacts of Noise & Vibration is presented in Table 79.

Table 79: Summary of Cumulative Impacts of Noise & Vibration

Environmental & Social Construction Operation

Aspects

Cumulative Impacts No cumulative impact is The cumulative Project and
expected if construction periods  ambient noise levels do not
do not coincide. increase the existing noise levels

If construction period coincide, by more than 3dB(A), which
cumulative impact will occur at aligns with the WBG EHS

receptors within the area of Guidelines where existing
influence which is defined as 10 ~ Daseline is in excess of the
km in this ESIA. applicable standard.

Receptors within the area of
influence may be temporarily
impacted by the cumulative
impact from the increase in
ambient noise due to operation
of construction machinery and
equipment.

7.5 Monitoring

The EPC Contractor and the Project owner will need to undertake noise monitoring on a periodic basis
during both the construction, commissioning and operational phases of the project respectively. The
minimum expected requirements for the noise monitoring are outlined in Table 80.

JV "UzAssystem” LLC Property of JV "UzAssystem”LLC
Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

Table 80: Monitoring Requirements of Noise

Construction and Commissioning Phase

Day Time Noise Leq (A) Monthly and if there is complaint  Nearest residental area
for 10-15 minutes periods at and at the origin of the
Night Time Noise Leq (A) each location complaint.

Operation Phase

Quarterly and if there is Nearest residental area
Day & night noise Leq (A) complaint for 10-15- minute and at the origin of the
periods at each location complaint..

In the event of a recorded exceedance during noise monitoring a process to investigate and take
appropriate corrective actions will be outlined in the overarching ‘Environmental Monitoring Plan’.

Occupational Health and Safety Monitoring

Where noise or hearing related grievances are received form the workforce, these shall be further
investigated and as applicable hearing tests to applicable workers will be necessary.
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8. WATER RESOURCES AND WATER ENVIRONMENT

8.1 Standards and Regulatory Requirements

8.1.1 National Regulations
The relevant legislation on the water resources and water environment in Uzbekistan is given below:

Law “On Water and Water Use”, No. 837-XII dated May 06, 1993 (as amended on April 21,
2021);

Resolution of the Cabinet of Ministers of the RUz” On Approval of the Regulation on Water
Protection Zones Sanitary Protection Zones of Water Bodies in The Territory of the RUz" No.
981 dated December 11, 2019.

Main objectives of the Law “On Water and Water Use”, are to ensure the rational use of water for the
needs of the population and economic sectors, protect water from pollution, contamination and
depletion, prevent and eliminate the harmful effects of water, improve the condition of water bodies,
as well as protect the rights and legitimate interests of enterprises, institutions, organizations, farms,
dekhkan farms and citizens in the field of water relations.

Resolution of the Cabinet of Ministers of the RUz N0.981, determines the procedure for establishing
water protection zones and sanitary protection zones for water bodies on the territory of the RUz, as
well as the regime for carrying out economic activities in these zones to prevent pollution, clogging,
and depletion of water resources, effective use of water bodies and rational management of water
resources.

In related with the project, the regulation sets a water protection zone around water canals and lake
for the protection of the water bodies from industrial activities or construction works. It is understood
that a water protection zone of 150 m is applicable for the Uchkizil Reservoir according to the article
18 based on a water volume in the lake of =0.2 billion m3 (see Figure 28).

For drinking, domestic water supply, as well as for other needs of the population, water bodies are
provided, the water quality of which meets the established sanitary and hygienic requirements and
state standards. Ambient water quality is regulated through sanitary norm and standard in Uzbekistan
which are given below:

SanPiN RUz No. 0318-15 “Hygienic and anti-epidemic requirements for the protection of water
in reservoirs on the territory of the RUz.”

SanPiN RUz No. 0173-04 "Sanitary and hygienic requirements for the protection of
groundwater from pollution in the specific conditions of Uzbekistan.”

SanPiN No. 0255-08 “The main criteria for hygienic assessment of the degree of pollution of
water and water bodies in terms of danger to public health in Uzbekistan.”

SanPIN No. 0202-06 “The procedure for issuing permits for special water use, development
and approval of projects of maximum Permissible discharges (MPD) of substances entering
with wastewater into water bodies and on the terrain.”

List of Maximum permissible concentration (MPC) of pollutants in water by categories of
watercourse use.
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State standard O’z DSt 951:2011 “Sources of centralized household water supply. Hygienic,
technical requirements and classification code”
State standard O’z DSt 950:2011 “Drinking water. Hygienic requirements and quality control”

Subject to the purpose of use, watercourses could be categorized as for domestic use (could be used
as a source for drinking water after treatment), cultural&service and fishery, communal use in
Uzbekistan. Uzbekistan general effluent standards into the water bodies are classified by type of use
and presented in Table 81.

Table 81: General Water Standards

Compared with the natural conditions the content of suspended solids at
wastewater discharge shall not be increased by more than

0.25 mg/dm3 0.75 mg/dm3 0.25 mg/dm3 0.75 mg/dm3

Suspended solids
For reservoirs and watercourses containing at low water above 30 mg/dm?3

suspended solids, there may be an increase to 5%. Suspensions with fallout rate
of more than 0.4 mm/s for watercourses and more than 0.2 mm/s for discharge
lake are prohibited

Floating There shall not be a film of oil products and concentrations of other contaminants
matter on the water surface

Shall not be detected in the
Color column of height There shall be no foreign colour

20 sm 10 sm

Intensity of more than 1 point Water must not give extraneous odours and

Smell and test flavours to fish meat

is not permitted

Temperature of water at the Temperature of water at the discharge point
discharge point must not exceed must not exceed 5°C in comparing average
Temperature 3°C in comparing with average monthly temperature of the hottest month.
monthly temperature of the hottestIncreasing of temperature more than 28 °C in
month summer and till 8°C in winter is not allowed
Hydrogen
Shall not beyond 6.5 8.5 pH Shall not beyond 6.5 8.5 pH
exponent (pH)
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Shall not exceed by dry residue
1000 mg/dm?3, including chlorides -

Mineralization = 350mg/dm3 and sulphates - Rated according to water bodies intoxications
500 mg/dm3

In winter shall be no less than

Dissolved No !ess than 4 mg/.dm3 in any 6 mg/dm3
period of the year in a sample
oxygen taken by 12 a.m. on the same day No less than 6 mg/dm? in any period of the
year in a sample taken by 12 a.m. on the same
day
At 20°C must not exceed At 20 °© C shall not exceed 3.0 mg/dm?3 if in
winter the dissolved oxygen content in the
water of the first* category fishing water
BOD bodies fell to 6.0 mg/dm?3, and in the second**
3.0 mg/dm3 6.0 mg/dm?3 - to 4 mg/dm3, then discharge in them is only
permitted to wastewater that does not change
the BOD
Shall not exceed
CoD 15.0

30.0 mg/dm?3 - -
mg/dm3

Causative agent

(of a disease) it el

Chemicals

(pollutants)** Shall not be contained in concentrations exceeding the MAC

* The first category includes water bodies, where valuable fish species highly sensitive to oxygen are kept and reproduced in.

** The second group includes water bodies used for other aquatic economy needs.

The List of MPC of pollutants in water by categories of watercourse use (see Table 82) is a document
of Centre for Specialized Analytical Control in the Field of Environmental Protection. This list
establishes the national water quality standards depends on the purpose of the usage water body.
Since Uchkizil Reservoir has aquatic life in it, it is accepted as fishery reservoir according to the
regulation.

Table 82: Maximum permissible concentration (MPC) of pollutants in water by categories of watercourse use,
mg /|
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CoD
BOD20, mgO / |
pH

Suspended
particles

Mineralization,
including:

Sulfates (S04)
Chlorides

Ammonium
nitrogen (NH4)

Nitrite nitrogen
(NO2)

Nitrite nitrogen
(NO3)

Nitrite
Nitrates

Phosphates
(PO43)

Ether-soluble

Petroleum
products

SPAV

Phenol
Fluorine (F)
Arsenic (As)
Iron (Fe)
Chromium (Cr6)
Copper (Cu)
Zinc (Zn)
Cyanide

Lead (Pb)
Nickel (Ni)
Cadmium (Cd)
Cobalt (Co)

Molybdenum
(Mo)
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15

6.5-8.5

15

1000

100
300

0.5

0.02

9.1

0.08
40

0.3

0.05

0.05

0.1
0.001
0.05
0.05
0.05
0.001
0.001
0.01
0.05
0.03
0.01
0.005
0.1

0.0012
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40

6.5-8.5

30

1000

500
350

2.0

0.5

25

3.3
45

0.8

0.3

0.5
0.001
1.5
0.05
0.5
0.1

0.1
0.1
0.1
0.01

0.5
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30

6.5-8.5

30

1000-1500

400-500
400-500

0.5
3

45

3
45

3.5
0.8
0.1

0.5
0.001-0.1
0.7

0.05
0.3-3
0.05

1

3

0.03
0

0.25
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Strontium (Sr2) - 2 7 -
Saline (Se) 0.001 - 0.01 -
Rodanids 0.1 - - -
Mercury (Hg) - 0.005 0.0005 =
Coloration 20 cm. - 10 cm. -

The water should not acquire odors with an intensity of more than 2
points, detected by:

Smells directly or with

subsequent - directly -

chlorination
Floating Films of oil products, oils, fats and the accumulation of other impurities
impurities should not be found on the surface of the water

Summer water temperature as a result of wastewater discharge should
not be exceeded by more than 3°C, compared to the average monthly
water temperature of the hottest month of the year over the past 10
years

Temperature

According to SanPIN No. 0202-06, “The norms of maximum permissible discharges of harmful
substances are established for each source of pollution, based on the conditions of inadmissibility of
exceeding the maximum permissible concentrations of harmful substances in water bodies and its
intended use. These limits are established and approved by the State Committee Ecology and
Environmental Protection.

In all cases, the MPC will consider the existing background natural water quality for the body of water
into which effluents will be discharged and the water quality objectives for the classification applied to
the waterbody, which is Uchkizil Reservoir for this Project.

In no case will the MPCbe set below the current background natural water quality value (in the case
of polluted water bodies) or lower than the MPC set for category of water to be discharged into (for
non-polluted water courses).

Moreover, in terms of compliance with the requirements of the resolution of the Cabinet of Ministers
of the RUz, the enterprise will ensure the implementation of appropriate measures to ensure the
protection of waters from pollution, clogging and depletion, as well as improve the state and regime
of water use in Uchkizil Reservoir. In particular, in the water protection zone with a width of at least
150 meters from industrial buildings and structures to the water edge of Lake Uchkizil, tree and shrub
plantations will be planted with the exception of any economic and other activities.

In the water protection zone, it is prohibited:

the use and burial of any types of poisonous chemical agents used to combat plant pests and
diseases, weeds;
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construction of warehouses for storage of poisonous chemical agents, pesticides, herbicides
and mineral fertilizers, sites for refueling equipment of poisonous chemical agents,
arrangement of runways for air-chemical works;

construction of new residential and tourist complexes without centralized sewage networks;
construction of sewage treatment facilities and various types of tanks (storages) of
wastewater;

placement of new cemeteries and burial of new corpses in existing ones;

construction of livestock and poultry farms, burial sites for animals, livestock, birds and fish;
placement of garbage dumps, including chemical and radioactive waste, as well as the use of
liquid manure for irrigation;

arrangement of parking lots, refueling points for fuel and lubricants, maintenance, repair and
washing places for vehicles and other equipment;

application of fertilizers on snow cover, use of untreated manure-containing wastewater as
fertilizers, as well as discharge of untreated industrial and domestic wastewater;

Unnormal grazing, especially on the elements of gully and ravine network, grassing of pastures;
cutting of trees and bushes, except forest maintenance and sanitary cutting;

construction, dredging, bank protection and blasting works, extraction of minerals and aquatic
plants, their processing, laying of pipeline networks and cable communications, drilling,
agricultural and other works in water protection zones of reservoirs and other water bodies,
rivers and non-drying sais, as well as territories of underground fresh water formation that
influence water conditions shall be performed only with the permission of local executive
authorities in coordination with environmental and nature protection authorities, state sanitary.

Therefore, as per water protection zone requirements, any type of Project buildings,
temporary/permanent waste storage area, equipment storage area, parking area etc. shall not be
placed in the 150 m water protection zone.

In addition to these requirements, as stated in the State Environmental Review Conclusion (see
Attachment A), “Permit for special water use” will be obtained. This permit will be obtained to withdraw
water from the Uchkizil Reservoir and discharge water into the reservoir from the Basin Irrigation
Systems Department prior to commissioning phase.

8.1.2 Lender Requirements

8.1.2.1 International Finance Corporation (IFC)
The IFI's applicable water use and discharge standards for the Project are given below:

Guidance values for drinking water quality established by the World Health Organization (WHO,
2011) - IFC General EHS Guidelines

IFC Environmental, Health, and Safety Guidelines for Thermal Power Plants

EU BAT Reference (BREF) Note - Large Combustion Plant (LCP)

IFC PS3 for Resource Efficiency and Pollution Prevention, state that “recognizes that increased
economic activity and urbanization often generate increased levels of pollution to air, water, and land,
and consume finite resources in a manner that may threaten people and the environment at the local,

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

regional, and global levels”. Specifically, for water consumption, PS3 requires that the client (in
addition to applying resource efficiency measures) shall adopt measures that avoid or reduce water
usage so that the Project’s water consumption does not have a significant adverse impact on others.
These measures include, but are not limited to, the use of additional technically feasible water
conservation measures within the client’s operations, the use of alternative water supplies, water
consumption offsets to reduce total demand for water resources to within the available supply, and
evaluation of alternative project locations.’

According to Environmental Water Quality, all kinds of drinking water sources should always be
protected to meet or not exceed applicable national regulations. In the absence of national restrictions,
the current WHO Guidelines for Drinking-Water Quality should be consulted. The quality of the water
should comply with national standards even when the project is transmitted to the community or to
the users of the project infrastructure where water can be used for drinking, cooking, washing and
bathing.

The IFC, a member of the World Bank Group, has produced General EHS Guidelines that apply to
investment projects in various industry sectors. Also, Project will be required to meet EU Best Available
Techniques (BAT) and related emission and discharge standards, regardless of location. The relevant
limit values for Thermal Power Plants wastewater are given in Table 83 with EU BAT Reference (BREF)
Note.

General EHS Guidelines state that “If sewage from the industrial facility is to be discharged to surface
water, treatment to meet national or local standards for sanitary wastewater discharges or, in their
absence, the indicative guideline values applicable to sanitary wastewater discharges shown in Table
81.

Table 84.

Table 83: Effluent Discharge Requirements
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IFC EHS Guidelines Thermal

Power Plant (Table 5 - effluent EUBAT Conclusions/ BAT-
guidelines)* mg/Il, except pH and AEL  mg/I (daily average)

temperature(unless stated)/General EHS unless stated
Guidelines

TSS 50 10-30

Oil and Grease 10 =

Total Chlorine Residual 0.2 -

Fluoride - 10-25
(Total)Chromium (Cr) 0.5 10-50 pg/I
Copper (Cu) 0.5 10-50 pg/I
Iron (Fe) 1.0 -

Zinc (Zn) 1.0 10-20 pg/lI
Lead (Pb) 0.5 10-20 pg/I
Cadmium (Cd) 0.1 2-5 ug/I1
Nickel (Ni) - 10-50 pg/I
Mercury (Hg) 0.005 0.2 - 3 ug/I
Arsenic (As) 0.5 10 to 50
Phosphorous 0.5

Salinity (dry residue) - 20-50
Chemical consumption oxygen - 60-150

Temperature increase by
thermal discharge from 3 degrees®
cooling system

4 To be applicable at relevant wastewater stream: e.g. from FGD system, wet ash transport, washing boiler, air preheater and precipitator, boiler acid washing,
regeneration of demineralisers and condensate polishers, oil-separated water, site drainage, coal pile runoff and cooling water

5 The effluent will be resultin a temperature change of no more than 3°C at the edge of a scientifically established mixing zone which takes into account ambient
water quality, receiving water use, potential receptors, and assimilative capacity. The EA for a specific project may specify a more stringent temperature change
guideline
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Table 84: Treated sanitary waste water discharge requirements

pH 6-9
BOD 30
CcoD 125
Total nitrogen 10

Total phosphorus/

2
Tricresyl phosphate (UZB)
Oil and Grease 10
Total Solids Suspended 50

8.2 National Context

Water resources in Uzbekistan consist of the surface runoff of Amudarya and Surkhandarya rivers
(55%), small rivers (33%), underground water (approximately 10%) and collector/drainage waters
(2%). All watercourses in Uzbekistan are attributed to the Aral Sea basin. The Surkhandarya is a
primary right tributary of the Amudarya in Uzbekistan. It is formed at the confluence of the rivers
Karatag and To'polondaryo near the city Denov. It flows into the Amudarya in the city Termez. The
river is 175 kilometres long (287 km including its source river Karatag) and has a basin area of 13,500
km2.

The construction site of the SCE-1600 MW power plant is located on the shore of the Uchkizil reservoir.

The Uchkizil reservoir is located on the lower reaches of the Surkhandarya (Surkhan River), 14 km
northwest of the city of Termez.

The Uchkizil reservoir is located in a natural horseshoe-shaped basin. There is no natural waterway to
the reservoir: the lake is supplied with water via constructed canals, mainly the Zang Canal, from
Surkhandarya (Surkhan River).
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The Uchkizil reservoir is a seasonally filled impoundment with a total volume of 160 million m3 ,80
million m3 of which is usable, and is used to impound the autumn-winter runoff of the Surkhandarya
River via Zang canal. The reservoir does not have an outlet stream and planned to supply irrigation
water to the Termez and Angora.

8.2.1 Basin Water Organisation of Amudarya (Amu Darya)

In 1992, BWO Amudarya became the executive body of Interstate Coordination Water Commission of
Central Asia (ICWC) under the Almaty agreement signed by five countries - Republic of Kazakhstan,
Kyrgyz Republic, Republic of Tajikistan, Turkmenistan and the Republic of Uzbekistan.

The Amudarya Basin Water Organization has 7 sub-organizations located in three countries
(Tajikistan, Turkmenistan and Uzbekistan). The BWO manages and monitors the functions for the
interstate distribution of Amudarya’s water resources among the three riparian countries. It was
created to assess and improve the management of water resources in the basin and to develop
solutions to problems of water management of the Amudarya River and its main tributaries: The Pyanj
River, the Vakhsh River and the Kafirnigan River.The location of Surkhandarya (Surkhan River) and
relation to Amudarya (Amu Darya River) can be seen in Figure 52.
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Figure 52: Amudarya River Basin

8.2.2 Existing Water Management Issues
8.2.2.1 Water Usage

The Amudarya River, the main river in the basin is a snow and glacier-fed river. The main volume of
its flow originates from melting glaciers (44%), high-mountain snow and snowdrifts (37%). Rainwater
runoff accounts for 1-2% and groundwater 16-18%.

The maximum flow rate of the Amudarya varies from 2800 to 6900 m3/s (with an average maximum
of 4450 m3/s), with minimum values varying from 130 to 600, with an average minimum of about
325 m3/s.
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The Surkhandarya is one of the large tributaries of the Amudarya. The Surkhandarya basin is bounded
by the Gissar Range to the north, by its south-western spurs to the west, and by the Babatag
Mountains to the east; in the south it merges imperceptibly with the Amudarya Valley. The river is
200 km long and is formed by the confluence of the Karatag and Tupolang, the largest rivers in the
basin. The annual flow of these rivers is 20 and 46%, respectively, of the total flow of the
Surkhandarya. According to an FAO report, as of 2010 water used from Amu River is mostly for
irrigation and agricultural purposes. Average Annual Water use by country of the Amu River can be
seen in Table 85.

Table 85: Average Annual Water Use

Tajikistan 7500 11
Afghanistan 500 7
Uzbekistan 33000 47
Kyrgyzstan 1500 2
Turkmenistan 23000 33
Total 70000 100

*Ref: FAO Report [96]

Surverys show that livelihoods in the vicinity of the project site are primarily based on irrigated
agriculture. Since Uchkizil Reservoir is fed by Surkhandarya via Zang Canal, the lake is expected to
be highly loaded with macronutrients such as nitrogen and phosphorus, which come from surface
runoff due to the use of fertilizers on agricultural land.

8.3 Local Context

There is no natural waterway to the irrigation reservoir: the lake is supplied with water via constructed
canals, mainly the Zang Canal, from Surkhandarya (Surkhan River). The capacity of the lake is about
200 million m3 and the water collected in the lake is used for irrigation purposes in the dry seasons.
The water collected in the lake is used for the irrigation of fields in Talashkan, Chinabad, Navshahar,
Uchkizil and Kaftarhana towns. The lake is a seasonally filled reservoir with a total volume of 160
million m3, of which 80 million m3 is usable, and is used to store the autumn-winter runoff of the
Surkhandarya River. It is fed from the Zang main channel via the Zang lower distributary channel and
the feeder channel.

8.3.1 Water Resources Near the Project Site

The most readily available water source in the project area is Uchkizil irrigation reservoir which is fed
from Surkhandarya River via Zang Canal. The main natural water resource in the area is the
Surkhandarya River which is 200 km long is formed by the confluence of the basin’s largest rivers
Karatag and Tupalang. The annual total flow of Karatag and Tupalang Rivers are 20% and 46% of the
total runoff of the Surkhandarya River, respectively. Their catchment areas, located on the southern
slopes of the Gissar Ridge, are 634 to 2,200 km?2. On the right side, the Surkhandarya River receives
two tributaries with constant inflow: Sangardak and Hodzhaipak, with catchment areas of 901 and
762 km, respectively. The tributaries are fed by snow and glacier. After they leave the mountains,
they are used for irrigation and runoff reaches the main river only during floods. The Surkhandarya
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River is also partially replenished with discharge collector water, small rivers and thinning in the river
and its tributaries.[97]

Figure 53: Irrigation System of Surkhandarya Province [15]

8.4 Baseline Studies

8.4.1 Water Quality

The main waterway of the Surkhandarya region is the Surkhandarya river, its length is 200 km, the
basin area is 13,500 km?, and the average water flow rate is 703 m3/ s. Formed at the confluence of
the Karatag and Tupalangdarya rivers the total surface inflow from the mountainous area of
Surkhandarya river is equal to 128 m3/s. In the upper reaches, the waters of the Surkhandarya River
are carbonate rich, with a mineralization of 0.188 g/dm?3, in the middle and lower reaches, sulfate-
hydrocarbonate, with a mineralization of 0.432-0.610 g/dm?3, average turbidity 850 g/dm?3, at the
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confluence with the Amudarya - 2700 g/dm?3. Floods last from April to August, the low water period -
from September to February.

In the southern foothills part there are temporary streams that arise in the winter-spring period, which
are fed by snow, snow-rain and spring. All of these belong to the Surkhandarya river basin. The rivers
are small, 5-25 m wide, up to 1 m deep and have rocky, sandy and pebbly bottoms. Steep banks
sometimes alternate with more gentle slopes. River floodplains are narrow, sometimes absent
altogether.

The site specific Flood Risk Assessment will be provided in the Final ESIA report by considering last
20-years long term meteorological data.

The Uchkizil Reservoir was built on the territory of the Project. The off-channel (i.e. constructed away
from the main channel of the river) Uchkizil Reservoir of seasonal regulation is located in the lower
reaches of the Surkhandarya river, 14 km north-west of the city of Termez in the Angora district of
the Surkhandarya region of the Republic of Uzbekistan. The Uchkizil reservoir was designed by the
institutes of Sredazgiprovodkhlopok, Uzgiprovodkhoz and Hydroproject JSC. It was built in 1953-1957
and commenced with operations on December 29, 1957. The reservoir has been in operation for 64
years.

The Uchkizil reservoir stores the accumulation of the autumn-winter runoff of the Surkhandarya River
and is intended to increase the water supply of the existing irrigated lands by 15,200 hectares and of
new lands in the Termez and Angora districts by 6000 hectares. In addition, if necessary, the Termez
Canal system can be replenished by the reservoir. The reservoir does not have an outlet stream.

The area of the reservoir is 10 km?, length 5.5 km?, maximum width 3.5 km, maximum depth 37 m,
average depth 16.0 m [16]. The reservoir is connected to the Surkhandarya River through a supply
canal.

Maximum water temperature at the surface of the reservoir is 27.8°C (June) and up to 25°C at the
bottom, the temperature difference reaches 10°C or more. The minimum is 6.3°C (February). At the
same time, the temperature difference between the surface and natural water layers does not exceed
0.3°C. In spring, summer and autumn, there is direct stratification throughout the reservoir, without
noticeable formation of a temperature jump layer [17].

The surface water and sediment samples were taken at 2 (two) observation points (SW-01, SW-02)
between July 9-16, 2021.

SW-01 sample was taken from the reservoir, located 10 m from the shore, a composite water sample
was collected from a water column and at the same point sediment sample was also collected to
represent whole water column system at this point.

SW-02 sample is collected from tributary of Zang canal which feeds the Uchkizil Reservoir, water and
sediment sample is collected from the same point.

Table 86 shows the coordinates and location of sampling points for surface water (see Figure 54).

Table 86: Coordinates and location of sampling points for surface water
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monitoring station

SW-01

SW-02

JV” UzAssystem” LLC
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Station location Sampling points coordinates,
deg/min/sec
N = 37°2226,7"
hkizil i
Uchkizil reservoir E = 67014748, 2"
Zana Canal N = 37°2240,2"
g E = 67°14'32,0"
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Figure 54: Location of surface water sampling points
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Sampling and analysis were carried out in accordance with the established state standards according
to the regulatory, methodological and instructive documents. Surface water Measurement were taken
in accordance with GOST 31861-2012 “Water. General requirements for sampling".

Samples of surface water, groundwater, as well as bottom sediments were drawn up in accordance
with the relevant Sampling Acts and delivered to the Center of Testing Laboratories Complex which is
accredited in compliance with the requirements of the national accreditation system of the Republic
of Uzbekistan O'z DSt ISO/IEC17025 for competence and independence.

The pH parameter is measured in-situ;

The sampling activities are presented Figure 55 and Figure 56.

Figure 55: Sampling of surface water from the Uchkizil Reservoir at observation station SW-01

Figure 56: Sampling of surface water from the Zang Canal SW-02
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Analysis methods consisted of:

Photometric - based on the chemical transformation of harmful substances (ammonium
nitrogen, nitrite nitrogen, nitrate nitrogen, phenols, phosphates, synthetic surfactants,
hydrogen sulfide, aluminum, barium, cyanides, chromium (+6), COD) into color-intensive
compounds when interacting with appropriate reagents, with subsequent measurement of the
density of colored compounds at a certain wavelength and allowing quick measurements with
a sufficiently high accuracy;

Titrimetric - a method of quantitative / mass analysis (chlorides, sulfates, hydrocarbons,
dissolved oxygen, BOD), based on measuring the volume of a reagent solution of a precisely
known concentration being consumed for the reaction with the substance being determined;
Gravimetric - a method of quantitative chemical analysis (mineralization, suspended matter),
based on an accurate measurement of the mass of a substance;

Complexometric - titrimetric method of determination (calcium, hardness), based on the
formation reactions of complex compounds of metal ions with ethylenediaminetetraacetic acid,
also known as complexone III and Trilon B;

Atomic absorption - an instrumental method of quantitative elemental analysis by atomic
absorption (absorption) spectra to determine the concentration of metals (cadmium,
potassium, sodium, manganese, copper, nickel, mercury, lead, zinc, chromium (+3)) in surface
water and ground waters.

Analyses were carried out in accordance with certified methods that passed metrological certification
and registration in the agency "Uzstandart".

The assessment of the qualitative composition of water was carried out in accordance with the
document "The Generalized List of Maximum Permissible Concentrations (MPC) and Approximately
Safe Exposure Levels (TSEL) of Harmful Substances for Water in Fishery Water Bodies for Surface
Water", as well as certified methods for measuring pollutants (MVI - 0'zO'U ), which reflect the values
of maximum permissible concentrations (MPC) used for analytical control in the water of reservoirs of
fishery importance.

Table 87 provide a list of the methods of determination used.
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Table 87: List of substances in water and methods for their determination

Hydrogen exponent
(pH)

Sulfates

Chlorides

Mineralization

Ammonium ion

Nitrite

Nitrates

Mercury &
Lead

cob

Metals (copper, zinc,
nickel, chromium,
iron, manganese,
cobalt)

Chromium
(VI and III valence)

BODs

Suspended
substances

JV” UzAssystem” LLC
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The method is based on measuring the potential
difference arising at the boundaries between the
outer surface of the glass membrane of the
electrode and the test solution.

Methods for measuring the mass concentration of
sulfate ions in natural and waste waters by the
complexometric method The essence of the
method is based on the precipitation of sulfate
ions by barium chloride.

The essence of the method is based on titrimetric
precipitation of chloride ion at pH = 7-10 with
silver nitrate.

The method is based on the gravimetric
determination of mineral and partially organic
substances dissolved in water at 600 °C.

The photometric method is based on the
formation of a yellow color of iodide in an alkaline
medium.

The photometric method is based on the
formation of an intensely colored diazo compound
with sulfanilic acid and alphanaphthylamine (Griss
reagent)

The determination is based on the reaction of
nitrates with sodium salicylate in an acidic
medium with the formation of a yellow salt of
nitrosalicylic acid.

Atomic absorption spectrometry (AAS). The
method is based on the absorption of ultraviolet
radiation by gas atoms.

Method for measuring the mass concentration of
chemical oxygen demand (COD) in natural and
waste waters by the photocolorimetric method

Methods for measuring the mass fraction of
metals (copper, zinc, nickel, chromium, iron,
manganese, cobalt) in water by the atomic
absorption method

Method for measuring the mass concentration of
total, VI and III valence chromium in natural and
waste waters by the photocolorimetric method

Technique for measuring the mass concentration
of biochemical oxygen demand before and

after n- days of incubation (BOD full) in natural,
waste and treated waste waters

Methodology for measuring the mass
concentration of suspended solids in natural and
waste waters by the gravimetric method

Property of JV” UzAssystem”LLC
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Method for measuring the mass concentration of
Aluminum aluminum in natural and waste waters by the 0'z0'U 0413: 2009
photocolorimetric method

The results of the physicochemical analysis of the surface of the site are presented in Table 88 .
Zang Canal water condition (SW-02): The channel is located to the west of the site.

Mineralization levels of surface water of the river goes up to 0.532 g/dm3.
The concentrations of the following parameters exceed the MPC:

Suspended solids (25.2 times of MPC),
Sulfates (1.33 times of MPC),

COD value (1.6 times of MPC),
Cadmium (2.75 times of MPC),
Potassium (1.3 times of MPC),

Iron (2.88 times of MPC),

Lead (1.03 times of MPC)

Chromium (+6) (MPC level)

Hydrogen sulphide concentration is analysed as The presence of hydrogen sulfide up to 0.0022
mg/dm?3

The concentrations of nitrite nitrogen, nitrate nitrogen, BOD, sodium, manganese, nickel, and
zinc are below the MPC.

The pH of the waters is within the normal range (i.e. 8.33).

Ammonium nitrogen, phosphates, cyanides, aluminum, barium, vanadium and mercury were
not detected.

The concentrations of nitrite nitrogen, nitrate nitrogen, BOD, sodium, manganese, nickel, chromium
(+6) and zinc are below the MPC. The pH of the waters is within the normal range up to 8.33.
Ammonium nitrogen, phosphates, cyanides, aluminum, barium, vanadium and mercury were not
detected in these waters.

Surface water condition in Uchkizil Reservoir (SW -01):

Mineralization levels of surface waters of the lake goes up to1.16 g/dm?.
The concentrations of the following parameters exceed the MPC:

Suspended solids (11.4 times of MPC),
Sulfates (2.9 times of MPC),

COD (10.6 times of MPC),

BOD (4.8 times of MPC),

Cadmium (3.6 times of MPC),
Potassium (1.5times of MPC),

Sodium (1.16 times of MPC),

Iron (1.9 times of MPC),
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Copper (2.1 times of MPC)
Lead (1.09 times of MPC)

Hydrogen sulphide concantrations is analysed as 0.0058 mg/dm?3.

The concentrations of nitrite nitrogen, aluminum, manganese, nickel and zinc are below the
MPC.

The pH of the waters is measured in normal range (i.e. 8.44).

Ammonium nitrogen, nitrate nitrogen, phosphates, cyanides, barium, chromium (+6),
vanadium and mercury were not detected.

As Zang Canal and Uchkizil reservoir are a part of the irrigation system and Uchkizil reservoir is fed
by Surkhandarya River via Zang Canal, the water in both samples (SW-01 and SW-02) contain
macronutrients such as phosphorus, which likely come from surface runoff due to utilization of
fertilizers on agricultural lands. Additionally, COD and BOD exceedences indicate antropogenical
impact on the canal and reservoir by agricultural activities.

Table 88: Results of physicochemical analysis of surface waters of the site

pH 8.33 8.44
Suspended substances, mg/dm 3 378.6 172.0
Ammonium nitrogen, mg/dm 3 <0.2 <0.2
Nitrite nitrogen, mg/dm 3 0.012 0.012
Nitrate nitrogen, mg/dm 3 1.36 <0.09
Chlorides, mg/dm 3 85.96 361.0
Sulfates, mg/dm 3 133.0 290.0
Phosphates, mg/dm 3 <0.01 <0.01
Mineralization, mg/dm 3 532.0 1160.0
Cyanides, mg/dm 3 <0.03 <0.03
Hydrogen sulfide, mg/dm 3 0.0022 0.0058
COD, mg/dm 3 24.0 160.0
BOD 5, mg/dm 3 2.16 14.4
Aluminum mg/dm 3 <0.02 0.01
Barium, mg/dm 3 <1.0 <1.0
Vanadium, mg/dm 3 <0.005 <0.005
Cadmium, mg/dm 3 0.00275 0.00361
Iron, mg/dm 3 0.144 0.0954
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Place of selection and content

Parameter name

River in the west Uchkizil reservoir

from the site (SW-02) (SW-01)
Manganese, mg/dm 3 0.0213 0.00421
Copper, mg/dm 3 0.00296 0.00206
Sodium, mg/dm 3 105.50 140.85
Potassium, mg/dm 3 65.20 76.73
Nickel, mg/dm 3 0.0043 0.0076
Mercury, mg/dm 3 <0. 000005 <0. 000005
Lead, mg/dm 3 0.0103 0.0109
Chromium (+3), mg/dm 3 0.00128 0.00071
Chromium (+6), mg/dm 3 0.001 < 0.0005
Zinc, mg/dm 3 0.0092 0.0088

8.4.2 Sensitive Receptors

Along the project area sensitive receptors defined. List of sensitive receptors can be found in Table
89.

Table 89: List of Sensitive Receptors — water

Sensitivity Justification

Water and Sediment Medium Any impact caused by construction and operation on water
Quality quality is expected to be time limited.

Impacts during the construction phase of the Project from
dewatering and construction of the intake and outfall have
the potential to have significant impacts in case

Reservoir Fauna High management and mitigation measures are not implemented.
Project area and the habitat is modified. In addition, the
operational phase of the Project will only include discharge of
blowdown water, service water and storm water.

Sabanejewia aralensis is a near threatened species according

Fishes

. to Red book of Ruz. Not listed in CITES or IUCN. At the other
Luciobarbus Medium hand Luciobarbus conocephalus is VU according to Red Book
conocephalus of the RUz
Sabanejewia aralensis
Reservoir’'s water users Reservoir water users found downstream will be particularly
(fishermen, farmers, Medium vulnerable to any changes in reservoir water quantities and
recreational users) quality as a result of Project construction and operation.
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8.5 Potential Impacts, Mitigation, Management & Residual
Impact

8.5.1 Construction Phase

During construction, the main activities that could negatively impact the aquatic life and water quality
can be listed as follows:

Laying of the outfall and water intake pipelines to the reservoir;

Water usage for construction and domestic purposes

Groundwater dewatering discharge on the reservoir banks from the construction activities on
site (discussed under the soil and groundwater Section of this ESIA (Section 9));

Habitat fragmentation as a result of construction of the intake and outfall.

Discharge of dust into air and water due to heavy duty vehicles and working machines
activities.

Erosion due to soil movement in case unappropriated management of top soil, surplus soil,
dumpsites and borrow pits.

8.5.1.1 Water Consumption and Wastewater Generation

At the construction stage of the Plant, water is mainly needed to prepare mortars, as well as for water
spray for dust control at the construction site. In addition, household and drinking water needs will
consist of drinking needs, showers, and cooking. The water needs during construction phase will be
supplied from the nearby districts via trucks. The drinking water will be supplied by bottled water from
the market.

Therefore, no water is planned to be supplied from both Uchkizil reservoir or groundwater during the
construction phase of the Project. On the other hand, the water will be supplied from the Uchkizil
Reservoir durin the commissioning phase.

The water consumption during construction and comissioning phases are calculated in the following
text.

During the construction, the daily water consumption rate was determined according to KMK
2.04.01.98, which assumes that workers will consume 25 liters/personnel.day, and engineering
personnel will consume 12 liters/personnel.day.

Calculations of water consumption for production needs during construction

At the construction phase, water will be required for the preparation of concrete, cement, as well as
for watering the territory in order to reduce dust emission, etc. Water consumption during construction
works is determined by their volumes, and this water consumption will be an irretrievable loss.

Preparation of concrete and cement during construction.

For the preparation of 1 m3 concrete, approximately 180 liter water is needed and for the preparation
of 1 m3 cement, approximately 165 liter water is needed. Therefore, the water consumption for the
preparation of concrete (about 10,000 m3) and cement (about 8500 m3) will be:

Q1 = 180 x 10000/1000 = 1800 m3/year = 4.931 m3/day
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Q2 = 165 x 8500/1000 = 1402.5 m3/year = 3.842 m3/day.
Total 3202.5 m3/year = 8.773 m3/day

Water consumption during dust emissions reduction

The water consumption for reducing dust is calculated by the following formula:

Q3 =nrx Sp xdp/ 106

Where;

Sp is the area to be watered in order to reduce dusting

nr is the rate of water consumption for irrigation of the territory in order to reduce dusting, 2.0 L/m?2
dp is the number of waterings per year = 100

The watering area is assumed as 10% of the total construction area and is determined as follows:
Sp=Sx0.1

Where;

S is the total allocated area S = 73.4 ha =r 734,000 m?2

Sp = 734,000 x 0.1 = 73,400 m2

Then, the water consumption for reducing dust is calculated as:

Q3 = 2.0 x 73,400 x 100/106 = 14,680 m3/year

Q3 =14,680 x 103/100 = 146.8 m3/day.

Calculations of water consumption for household needs during the construction phase

Approximately 2054 wrokers will be employed during commissioning phase, of which 134 are
engineering and management of Client personnel and 1920 are subcontractor workers. Engineering
personnel will work in one shift, while workers will work in three shifts, 8 hours/day.

Household drinking and household needs: 1920 worker, 25 liters/day for 1 person, 365 days.
Vp = 1920 x 0.025 = 48 m3/day x 365/1000 = 17.520 m3/year.

Household drinking and household needs of the daytime management personnel (134 employee),
12 liters/day for 1 person, 365 days

Vp =134 x 0.012 = 1.608 m3/day x 365/1000 = 0.587 m3/year
Total:

2 =17.520+ 0.587 = 18.107 m3/year.

> =48 + 1.608 = 49.608 m3/day

The amount of water for household needs can be calculated by the following formula:
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Vh = [(n x k x h) x d]/ 1000;

Where:

Vh is the amount of water consumed for household needs [tm3/year]
n is the rate of water consumption per person. [L/hour]

k is the number of toilet glasses, urinals, showers and sinks [PCS]

h is the working hours of the bathrooms [hour/day]

d is the number of working days in a year.

Shower room: There are 10 pieces of showers. Works 365 days a year. The norm is 500 L/h. The work
at the enterprise is organized in the third shift. Works 1 hour per day per shift.

Vh = 0.500 x 10 x 3 = 15.0 m3/day x 365/1000 = 5475.0 m3/year
Toilet (toilets with tanks): 8 points (sewage). The rate is 83 L/h for 1 point. They work 3 hours a day.
Vh = 0.083 x 8 x 3 = 1.992 m3/day x 365/1000 = 727.08 m3/year

Sinks: On the territory there are 3 units. They work 3 hours a day, 365 days a year. The rate is
30.0 L/h.

Vh = 0.030 x 3 x 3 = 0.27 m3/day x 365/1000 = 98.55 m3/year
In total:

> =5.475 + 0.72708 + 0.09855 = 6300.63 m3/year

2 =15.0 + 1.992+ 0.27 = 17.262 m3/day

Water consumption for cooking

The kitchen is intended for preparing food for the employees. The rate of water consumption for
cooking and washing dishes is 12.0 liters per dish for one visitor. 2048 meals are prepared every day.
The facility has up to 300 visitors.

The amount of water consumption in the dining room is calculated by the following formula:

[(ng,xbxd )]
10° ’

P

Where;
WP is the amount of water in the dining room [thous. m3 / year]
ns is the rate of water consumption per dish [m3]

ds is the number of working days in a year [day]
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b is the number of dishes [pcs.]

Wp1l = [(0.012 x 2048 x 365)] / 1000 = 8.970 thousand m3/year = 24.57 m3/day

Table 90: Water consumption - Commissioning phase

Steam flushing 60 000
Acid Cleaning 18 000
Hydraulic tests (mainly boilers and tanks) 15 000
Total 93 000

The total water consumption during the construction is calculated as 168.98 m3/day
(29,347.88 m3/year), of which for; production needs - 8.773 m3/day. or 3202.5 m3/year; household
and drinking needs - 91.44 m3/day (33,375.6 m3/year), irrigation of the territory - 146.8 m3/day
(14680.0 m3/year).

Total water consumption for commissioning phase is approximately 93,000 m?3 in total.

The total water discharge (effluent) of domestic wastewater during the construction phase will be:
91.44 m3/day = 33,375.6 m3/year.

Domestic wastewater generated during construction is planned to be directed to a temporarily installed
storage tank (a waterproof cesspool) with subsequent removal to the nearest treatment facilities in
the city of Termez.

Termez wastewater treatment plant has a capacity of 25,000 m3/ day as of 2020. Domestic
wastewater emerged from the construction phase of Project will only occupy 0.3% of Termez
Wastewater treatment capacity.

Summary of water consumption and wastewater generation during construction and commissioning
phase and their source/disposal is given in Table 91.

Table 91: Water consumption and wastewater generation during construction and commissioning phases

Water Consumption - Construction Phase

Construction 8.773 m3/day From nearby districst via trucks
Household - from nearby districsts
Household and Drinking 91.44 m3/day o v
Drinking — from bottled water (market)
Irrigation of the Territory 146.8 m3/day From nearby districsts via trucks

Water Consumption - Comissioning

Comissioning 93,000 m3 From Uchkizil Reservoir

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

Wastewater Generation

Deposition -waterproof septik tank
Domestic Wastewater 91.44 m3/day Discharge - Wastewater treatment
plant in Termez

During the site surveys, a meeting was performed with the competent authority regarding the amount
of water used for irrigation purposes. The competent authority has stated that the water usage
allowance is based on the agricultural product for each hectare. It is also mentioned that amount of
irrigation water is calculated for 8-months period. The competent authority has mentioned that the
Uchkizil reservoir is fed by the Zang Channel depending on the water consumption. The total irrigation
water amount for diffent kind of agricultural product for each hectare is given below:

Cotton: 6,600 m3

Wheat and rice: 2,700 m3,
Vegetables: 11,900 m3
Fruit gardens: 6,400 m3

The competent authority has mentioned that Uchkizil Reservoir can provide up to 220 million m3
water. The annual amount of water required during the construction stage is negligible when compared
to the capacity of the Uchkizil Reservoir. Therefore, it is not expected to have adverse impact on
Uchkizil reservoir and on the irrigation system.

8.5.1.2 Construction of water inlet and outlet structures

Regarding onshore construction activities as seen in the project layout presented in Attachment B,
there will be no structure within Uchkizil reservoir and its water protection zone other than the water
intake and discharge structures and water pretreatment structure (fine and coarse screens). The letter
dated 29 September 2021 from the State Committee on Ecology and Environmental Protection
mentioned that;

to develop and obtain a "Permit for special water use" (PSWU) for the intake of water from a
surface watercourse - Lake "Uchkizil" in the manner prescribed by law;

to provide a water protection zone with a width of at least 70 meters from the production sites
to the water edge of Lake Uchkizil with the planting of trees and shrubs in compliance with the
conditions of shore protection structures in the coastal strip of Lake Uchkizil.

In the water protection zone of Lake Uchkizil (70 meters wide from production sites to the
water edge of Lake Uchkizil), any economic activity is prohibited, including the placement of:
sewage treatment facilities and various types of containers (accumulators) for waste water;
livestock and poultry farms; landfills for production and consumption waste; parking lots, filling
stations of fuels and lubricants, places of technical maintenance, repair and washing of vehicles
and other equipment; felling of tree and shrub plantations, with the exception of felling for
forest maintenance and sanitary felling.

It should be noted that as seen in Attachment B, the boundary wall of the plant is approximately 100
m away from the water protection zone of Uchkizil reservoir, in total 250 m away from the Uchkizil
reservoir.
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Although the final design for water intake/discharge structure is not yet finalized, it is anticipated that
the diameter of the pipeline for water intake and discharge will be maximum DN 500. During the
construction of the pipeline, a trench will be opened and the intake and discharge pipelines will be laid
in parallel in compliance with the permissions to be obtained from relevant authorities. There are no
trees within the project area and hence the construction of the pipeline will not require cut of any
trees but may require cut of the shrubs. Once the pipelines are laid, the excavated material along the
water intake / discharge pipeline will be assessed to be used if it is available for backfilling material.
The EPC Contractor will ensure that necessary mitigative actions such as installation of sheeting walls,
etc. are taken in trench regarding OHS issues. The route of the water intake / discharge pipeline will
be restored following the completion of construction activities. The water intake/discharge pipelines
will be constructed under the access road (see Attachment B) to minimize the disturbance within the
water protection zone.

In respect to the construction activities on Uchkizil Reservoir, the discharge point will be at a sufficient
distance from the shore to promote mixing with the main water body. Following the detailed design
together with performing a bathymetry, hydraulic and nearshore topography survey, the exact
locations will be determined and necessary relevant permits will be obtained from the national
authorities.

Excavation of the reservoir banks for inlet and outlet construction will alter the Uchkizil Reservoir
shore, including the potential temporary loss of associated fauna and localized impacts to water
chemistry associated with an increase in suspended sediment. An increase in suspended sediment
results in turbidity, which can reduce light penetration in the water column and lead to a reduction in
photosynthetic activity of aquatic life in the reservoir. Turbid conditions in the water column could
negatively impact the production and growth of organisms present.

Once excavation is completed, turbidity levels are expected to return to background levels as
suspended sediment settles. This can be achieved practically by not disposing of excavated material
into the reservoir and by using effective silt fences. Construction impacts will be limited in size and
scope because they are, by definition and design, confined to the narrow corridor of the outlet pipe
and inlet channel.

Following the completion of water intake/discharge pipelines, the area within the water protections
zone will be planted in close cooperation with the competent authority by selecting appropriate species
for the region.

8.5.1.3 Waste Water

The Project will involve construction near Uchkizil reservoir. The project also will require storage,
handling and use of dangerous hazardous materials such as hydrocarbons, hazardous chemicals,
paints, thinner etc. Also waste water during construction phase is expected to derive from several
processes. These processes are mainly expected to be followings;

Sanitary domestic wastewater from camps, canteens
Waste water from carwash and vehicle maintenance
Concrete waste water from concrete production
Storm water which might has oil and silt

Accidental hazardous material spills

The washing of equipment and vehicles, as well as dirty water run-off from different Project
components has the potential to contaminate surface- and groundwater resources if not managed
appropriately.
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Waste water from car wash and vehicle maintenance activities at the other end expected to has high
content of TSS, oil and grease. Appropriate silt and oil trap structures will be constructed on car wash
areas prior to discharge on the reservoir to avoid future damage on water quality and aquatic life.

The waste water and sludge from concrete production shall be treated. Waste water from concrete
batch plant is expected to has high pH values and high amount of TSS.

Mitigation measures to reduce impacts on water quality for construction phase are given below and
summarized in Table 92.

The Project will consult with the Uchkizil Reservoir to confirm the need and applicability for
water discharge permits/licenses necessary for the successful construction of the Project. Such
discharge permits/licenses will be associated with effluent discharges (including stormwater
and treated sanitary/domestic sewage). The Special Terms and Conditions associated with each
Water Use Permit will be followed, and adherence to such will be monitored and confirmed
through routine inspections and/or audits;

Method Statements detailing spill emergency response and clean-up procedures for spills will
be developed including process, responsibilities, training and drill needs.

Training regarding proper methods for transporting, transferring and handling hazardous
substances that have the potential to impact surface and groundwater resources will be
undertaken.

Areas where spillage of soil contaminants occurs will be excavated (to the depth of
contamination) and suitably rehabilitated. If any other minor spillage occurs, the spillage will
be cleaned immediately and the contaminated area will be rehabilitated. All contaminated
material will be suitably disposed of.

The washing of Project vehicles in and aroud any surface water bodies in will be prohibited. All
Project vehicles will be washed at designated wash bays on site. These wash bays should
include oil/grease and sediment traps for grey water.

The ad hoc maintenance of vehicles in and around the contruction area will be prevented. All
vehicles will be maintained at a designated workshop. The workshop should include
containment berms and an oil/grease trap.

All construction areas and associated facilities will be maintained in a good and tidy condition;
debris and wastes will be contained in such a way that they cannot become entrained in surface
run off during periods of heavy rain.

Where practical, exposed surfaces and friable materials will be covered / sheeted.

, construction activities will be conducted > 150 m away from water bodies as defined in
“Regulation on procedure of establishing water protection zones and sanitary protection zones
for water bodies”.

In the water protection zone (i.e. 150m), there will be no plant clearance and no permanent
or temporary project related structures like storage buiildings or area including fuel and
chemical storages, vehicle or equipment washing station, vehicle park area, toilet, waste
disposal area etc.

Sufficient toilets at active work areas will be provided for site staff and workers and these will
be serviced regularly by a competent and suitably qualified person.

The sewage treatment system will be managed in a manner that results in zero discharge of
raw sewage to the environment, and if treated sewage is discharged into the environment then
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this should conform to recognized Uzbekistan discharge standards prior to discharge (which
will be prescribed in effluent discharge permits).

All wastewater which may be contaminated with oily substances will be managed in accordance
with an approved Waste Management Plan, and no hydrocarbon-contaminated water will be
released into the environment.

Fixed fuel storage infrastructure will be minimum 250 m away from Uchkizil Reservoir, on flat,
impermeable surface and surrounded by a bond with a volume of 110 percent of the volume
of the storage tank(s), and fuel transfer at fixed stations will be performed on a concrete
surface draining to a mechanical oil separator.

Chemicals storage and dispensing areas will be located minimum 250 m from Uchkizil Reservoir
, and in no instance should they be located drained on an irrigation channel. Storage will be on
flat, impermeable surface and surrounded by a bund or enclosed storage. To avoid siltation,
soil stockpile will be located minimum 250 m away from surface water bodies.
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Table 92: Impacts Significance of the Water Resources and Water Enviroment - Construction Phase

Water Intake Reservoir’'s High Low Moderate The Contractor’s HSE department shall oversee the impacts caused by clearance of vegetation

Structure aquatic life, on reservoir banks before any excavation Fauna shouldn’t be damaged during excavation and

Construction Water and proper escape path should remain during excavation in case any nest of animal find..
Sediment Any animal mortality will be recorded in incident log and corrective actions should be taken for
Quality future incidents to minimize the occurrence.

Even if the impact is short term, silt curtain should be on place to avoid siltation and suspended
soilds to the water bodies. Silt curtain should has concrete block attachment to avoid them
floating.

Disposal of any kind of concrete, soil or chemical will not be done nearby the reservoir.

Surplus soil should be stored at least 250 meters away from the reservoir to avoid erosion
impacts on the reservoir.

Even after construction of the structure completei silt curtain should be on place to allow
complete settlement of Total suspended solids. The curtain should be removed after the water
TSS level reduced to the threshold limits identified in Uzbek and International regulations
whichever is more stringent.

The Project should consult with the authority to confirm the need and applicability for water
discharge permits/licenses necessary for the successful construction of the Project.

Environmental Reservoir’'s High Medium
Emergencies (Spills, aquatic life

Mismanagement of  \yster and

HAZMAT) Sediment

Quality

Method Statements detailing spill emergency response and clean-up procedures for spills should Moderate
be developed.

Training regarding proper methods for transporting, transferring and handling hazardous
substances that have the potential to impact surface and groundwater resources should be
undertaken.

Areas where spillage of soil contaminants occurs should be excavated (to the depth of
contamination) and suitably rehabilitated. If any other minor spillage occurs the spillage should
be cleaned immediately and the contaminated area should be rehabilitated. All contaminated
material should be suitably disposed of.

The washing of Project vehicles in any surface water bodies in and around the reservoir should
be prohibited. All Project vehicles should be washed at designated wash bays on site. These
wash bays should include oil/grease and sediment traps for grey water.

All construction areas and associated facilities should be maintained in a good and tidy condition;
debris and wastes should be contained in such a way that they cannot become entrained in
surface run off during periods of heavy rain.

To the furtherest extent practicably possible, construction activities should be conducted > 150
m, further of sanitary buffer zone, away from water bodies (in conformance to the requirements
of the Uzbekistan legal requirements),.

All wastewater which may be contaminated with oily substances should be managed in
accordance with an approved Waste Management Plan, and no hydrocarbon-contaminated water
should be released into the environment.

Fixed fuel storage infrastructure will be minimum 250 m away from Uchkizil Reservoir
, on flat, impermeable surface and surrounded by a bond with a volume of 110 percent
of the volume of the storage tank(s), and fuel transfer at fixed stations will be
performed on a concrete surface draining to a mechanical oil separator

Chemicals storage and dispensing areas will be located minimum 250 m from Uchkizil
Reservoir , and in no instance should they be located drained on an irrigation channel.
Storage will be on flat, impermeable surface and surrounded by a bund or enclosed
storage. To avoid siltation, soil stockpile will be located minimum 250 m away from
surface water bodies
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Significance of Impact Significance of

Y] bR (without Impact Mitigation and Management Measures Residual

Potential Impacts Receptor
of Receptor Impact Impact

Mitigation Measures)

Test and Reservoir’'s High Medium Moderate (M) To minimize usage in test and commissioning phase, recycling and reuse of water should be Moderate
Commissioning aquatic life assessed. Hydro testing water can be resued in same testing procedure until this phase of
Wastewater Water and testing is completed and the water is no longer usable in the process.
Sediment
Quality
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8.5.2 Operational Phase

Water is a key resource required for the operation of the Power Plant. It will be used in several
processes and will be sourced from the Uchkizil reservoir. Water is a key resource required for the
operation of the Power Plant. It will be used in several processes and will be sourced from the Uchkizil
reservoir.

The water intake structure will be at a sufficient depth below minimum water level to avoid collisions
with boats and intake of warm surface water and at sufficient distance from the bed of the reservoir
to avoid the intake of sediments and sludge. The water intake velocity will be limited with 0.15 m/s
[18] and a bubble curtain shall be applied to prevent fish and fauna to enter the intake.

The discharge point will be at a sufficient distance from the shore to promote mixing with the main
water body. Following the detailed design together with performing a bathymetry, hydraulic and
nearshore topography survey, the exact locations will be detrmined and necessary relevant permits
will be obtained from the national authorities.

Water balance diagram for the Project is given in Attachment B. In accordance with the water balance
diagram;

e Below listed three main systems are merged and and discharged to the receiving environment
(Uchkizil Reservoir) through one discharge pipeline:

o Storm water collection network: Collected storm water will be discharged to the Uchkizil
reservoir after oil-seperation unit.

o Service water network: Water collected from the service water network will be
discharged to the Uchkizil reservoir after oil-seperation unit.

o Blow- down water system: Water collected from the blow-down water system will be
sent to the neutralization system (industrial wastewater treatment system). After
neutralization, the collected water will be discharged to the Uchkizil reservoir.

e Domestic wastewater will be treated by sanitary water treatment system and treated water
will be sent to the irrigation water storage tank for watering the green belt.

e Since close loop cooling system will be used in the plant, there will be no cooling water
discharge to the Uchkizil reservoir.

The main function of the Wastewater System is to collect, temporary store and deliver for treatment
and final disposal the aqueous effluents derived from the Power Plant operation.

The wastewater system shall comply with the Laws and the guidelines for liquid emissions of the plant
in operation for the combined effluent stream and for the sanitary effluent stream.

The Wastewater Treatment System (WWTS) consists of the following sub-systems:

Industrial Wastewater Treatment System (IWWTS) to treat:

Chemical wastewater, including laboratory wastes, regeneration wastes, and Heat
recovery steam generator (HRSG) continuous and intermittent blowdown and drains.
Clean (non-oily) floor and equipment drains.

Treated oily wastewater from the Plant Oily Water Treatment System (POWTS).
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Plant Oily Water Treatment System (POWTS) to treat oily water from floor and equipment
drains.

Other Chemical wastes like from the regeneration of the Polishing Plant resins. These effluents
are stored for off-site disposal by trucks.

In the Industrial Wastewater Treatment System (IWWTS) incoming categories of wastewater streams
shall be routed to the IWWTS Waste Neutralization Basin.

In the IWWTS wastewater is mixed, pH is adjusted using acid and caustic dosing in the basins as
needed for final discharge.

The Plant Oily Water Treatment System (POWTS) removes the oil from potentially oil contaminated
plant floor and equipment drains such that the treated wastewater meets the allowed discharge limit
for Oil and Grease prior to being further processed by the IWWTS.

The Oily Water Separators provide oil removal to the environmental limit requirements after which
the treated wastewater is forwarded to the IWWTS Waste Neutralisation basin.

All treated Industrial Wastewater shall be discharged to the Uchkizil water reserve terminal point.

Recovered oil from the packaged oil water separators of the Plant Oily Water Treatment System
(POWTS) will be disposed off-site by trucks.

8.5.2.1 Water Consumption and Wastewater Generation
The source of water supply for the facility will be Uchkizil Reservoir.
Water consumption for industrial needs is the sum of the water consumption:

to feed the circulating cooling system of auxiliary equipment;
to make up the steam-water cycle;
for the need for additional water of the chemical water treatment system.

A closed-loop cooling system will be used to cool the auxiliary equipment. Demineralized water will be
used as a cooling medium in a closed loop.

The make-up water consumption consists of the losses of water treatment, the circulating cooling
system of auxiliary equipment, the water consumption for blowing the boilers, as well as the intake of
the make-up water into the chemical water treatment system.

Calculations of industrial water consumption:
Total daily amount of water consumption will be 896.67 m3. The breakdown is given below.

666.19 m3/day of the extracted water will be sent to Deminarilized water tank from water EDI
Unit to supply water for the industrial needs. Then, 201.74 m3/day of this amount is diverted
to auxially boiler whereas 464.45 m3/day of the water is mainly diverted to HRSG/ST unit
(450.73 m3/day). The rest is distributed to ACC cleaning system, deminarilized water
misscellanous consumers and GT compressor wash water.

164.29 m3/day water will be used in service water network, 50 m3/day is sent to irrigation
water storage tank, 6 m3/day for water remineralization unit, 1,34 m3/day for sludge disposal
and 8.84 m3/day is used in collection dyke of reverse osmosis unit.
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Adjustment of water consumption rates will be carried out after determining all the characteristics of
the equipment before putting the Project into operation.

Wastewater disposal

All effluent from the wastewater treatment plant, sample racks, laboratory wastewater, etc. will be
collected and pumped out into the neutralization system. The rinse water for the gas turbine is
collected in the GT rinse water reservoir and is separately discharged into the storage tank.

Industrial wastewater will be sent for treatment to a neutralization tank, a coagulation tank and further
to a clarifier. Purified water enters the storage tank. In the case of extreme wastewater parameters,
the treated wastewater from the holding tank can be redirected to the inlet of the wastewater
treatment plant. Temperature and pH levels are continuously monitored and recorded. Alarm levels
will be present for operator actions.

Wastewater treatment of waste heat boilers

The waste heat boiler blowdown water will be partially cooled by water quenching and transferred to
the waste heat boiler blowdown water cooling pond. Chilled purge water (temperature approximately
80 ° C) is further cooled to acceptable limits using a jet aerator prior to neutralization. The cooled and
neutralized water is directed to the tank.

Oily water separation

The oily water separation system will be sufficient to purify all oily water from the territory of the
combined cycle power plant (diverted from the transformer area, the floor of the gas turbine, and so
on). Waste water from oily water collected in the sump will be pumped into the buffer tank of the oily
water separation system.

CPI Oil Separator (Pleated Plate Interceptor) is used to separate oil from water. The oil rising to the
surface flows through the overflow of the skimmer, which is adjustable at a fixed height. The separated
oil sludge will be directed by gravity into the oil sludge mine. Periodically, oil sludge should be
transferred for disposal to a specialized organization.

Domestic waste water from the entire combined cycle power plant is transferred to a biological
treatment plant, where it will be purified from organic matter with the formation of a stable sludge.
The cleaning process is carried out as follows. Untreated wastewater from every building (toilets,
showers, sinks, etc.) flows into modular septic tanks where solids are separated from liquids. Heavy
solids settle to the bottom of the tank, the remaining liquids flow out of the tank into a wastewater
sump, from which they are pumped to an aeration tank equipped with an extended aeration device.
The aeration tank makes it possible to clean the effluent by oxidizing organic pollutants of both liquid
and solid phases under aerobic conditions (oxygen saturation occurs). The wastewater is then sent to
a sump where the liquid is separated from the sludge.

In the secondary sludge zone, the return of sludge to the primary sump is organized. The return of
the sludge is made forcibly by an air lift. Surface liquids from the sump are disinfected in the chlorine
contact chamber by dosing a hypo-chlorite solution before draining.
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The total daily volume of wastewater to be discharged from the plant is 312.40 m3/day of which 309.4
m3/day received from industrial wastewater treatment system, and the remaining 3m3/day from oily
water separation unit.

There will be rainwater collection system which is also connected wastewater discharge unit following
the oil water separation.

Therefore, it is calculated that

Daily used water

Daily input — Daily output

896.67 m3/day - 312.40 m3/day

=584.27 m3/day will be extracted from Uchkizil Reservoir.

The total annual water extraction of the power plant will be approximately with 213,000 m3 which is
around 0.26 % of the Uchkizil reservoir volume (80 million m3)

Table 91.

8.5.2.2 Industrial Wastewater Treatment System (IWWTS)

The IWWTS consists mainly of the following sub-systems and equipment:

HRSG Effluents and Auxially Boiler Collection Subsystem: This subsystem, comprising all the
necessary components including accessories, instrumentation and control devices to collect

effluents

Collection and Neutralization subsystem including:

Two (2) x 100% air blowers (common for each compartment) and one air
distribution system for each basin compartment;
Neutralization Subsystem of the including:

JV” UzAssystem” LLC

Neutralization basin (divided in two compartments, one compartment filling and
one controlling the PH and discharging);

One (1) pumping station equipped with two (2) 100% pumps for wastewater
recirculation and, if possible, discharge to the wastewater collection and
equalization basin;

Two (2) mechanical agitator;

Dosing equipment of chemical products for pH adjustment in the neutralization
basins;

Instruments for continuous flow, pH and conductivity measurement

A water fogging system to cool down the effluents and one service water
distribution system to cool down the effluents directly in the basin in case the
system fogging is not enough to comply with the maximum temperature
discharge;
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» Instruments for continuous flow, pressure, temperature, pH, turbidity and
conductivity measurement.

Instruments for continuous flow, pressure, temperature, pH, turbidity and conductivity
measurement to ensure effluent meets project discharge standards (see Section 8.1.1).

The necessary electrical control panels and junction boxes;

Power, control and instrumentation cables inside the Wastewater Treatment Package Plant;
One (1) PLC with communication with the Distributed Control System (DCS);

Complete control system design, including operation philosophy, logic diagrams, process
displays and wiring diagrams;

Necessary instrumentation for the automatic and continuous operation of the WWTP.

8.5.2.3 Plant Oily Water Treatment System (POWTS)

The Plant Oily Water Treatment System (POWTS) removes oil from potentially oil-contaminated plant
floor and equipment runoff so that the treated effluent meets the allowable discharge limit for oil and
grease before it is further processed by the IWWTS.

8.5.2.4 POWTS Collection System

The POWTS Collection System collects and conveys facility effluent with the potential for oil
contamination by gravity. The POWTS collects the oily wastewater from each area in local oil
separators (lamella separators) from which the treated water is pumped to the IWWTS and the oil
sludge is trucked off-site for disposal.

8.5.2.5 Sanitary Waste System

The sanitary waste water collection system collects and treats all sanitary waste produced within the
Facility.

The sanitary drains shall provide discharge from all lavatories, showers, sinks and similar facilities.
The drains shall be plumbed from the various buildings.

Wastewater from the sanitary wastewater collection system is further transferred to irrigation water
tank.

8.5.2.6 Final Effluents Discharge
The final treated wastewater shall be discharged towards the Uchkizil water reservoir.

As per the National legislation, in all cases, the MPC will be considered the existing background natural
water quality for the body of water into which effluents will be discharged and the water quality
objectives for the classification applied to the waterbody, which is Uchkizil Reservoir for this Project.

In no case, the MPC will set below the current background natural water quality value (in the case of
polluted water bodies) or lower than the MPC set for category of water to be discharged into (for non-
polluted water courses). Therefore, in order to protect Uchkizil reservoir water quality, Project
discharge limits will be in line for the limit values set for fishery.
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Mitigation measures to reduce impacts on water quality for construction phase are given below and
summarized in Table 94.

SCE employees will be trained on how to minimize water consumption and ensure they have
an understanding of the water issues in the Project area.

Mechanisms and management practices to further reduce the volume of water required in the
plant (e.g. increased reuse rates of treated effluent) will be considered, as this would help
decrease freshwater consumptions.

Limit water intake velocity with 0.15 m/s according to IFC EHS Guideline for Thermal Power
Plants at the entrance of inlet structure.

A bubble curtain shall be installed across the entrance of the intake channel to prevent fish and
other fauna from going through the intake channel.

Periodic monitoring of intakes will be undertaken during the first year of operation to record
the effectiveness and ensure that there is no injury to the vulnerable fish species.

Brief visual observation of the intake channel will be undertaken daily to check that reptiles
and large fish are not within the channel.

Maintenance program and competent teams will be on board. Capacity of the team shall be
appropriate to handle maintenance and emergencies.

Fuel and hazardous storage facilities will be more than 150 metres from water bodies.

Facility management shall be informed about possible negative impacts related with water use
and wastewater treatment and awareness program for entire facility team shall be on place.
Oily wastewater will be treated via an oil/water separator. A specialist contractor will remove
the recovered oil for recycling. Any residual sludge will be taken to a Municipality approved
hazardous waste landfill.

Wastewater collection systems and oil water separators shall be inspected frequently, to ensure
that no blockages could result in overflowing.

Water temperature control system will be installed to the neutralization pond to ensure that
the discharge temperature is within the Project discharge limits.

Sludge from all treatment systems will be disposed in accordance with national, and IFC
regulations for the hazardous wastes.

Provisions for the containment of the first flush of storm water will be considered to ensure
that the initial runoff from rainfall events does not lead to contamination of the receiving canal
waters.

It is proposed to consider the need to undertake Hydrodynamic, initial dilution and dispersion
modelling to define monitoring obligations to confirm no significant impact during the operation phase
and if necessary define any additional design mitigation requirements. The objectives of the modelling
study would be to:

Understand near-field and far-field dilutions and dispersion of the effluent.

To assess possible recirculation issues at the intake location (if relevant when final design is
determined) as well as to determine increases in water temperature and pollutant
concentrations above ambient in the vicinity of the outfall location.

Monitoring obligations to confirm the findings of the assessment are proposed as follows :

Intake velocity will be in accordance with IFC guidance of < 0.15 m3.
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A bubble curtain shall be installed across the entrance of the intake channel to prevent fish and
other fauna from going through the intake channel.

Periodic monitoring of intake will be undertaken during the first year of operation to record the
effectiveness and ensure that there is no injury to the vulnerable fish species.

Brief visual observation of the intake channel should be undertaken daily to check that reptiles
and large fish are not within the channel.

Survey for the presence of the Luciobarbus conocephalus and Sabanejewia aralensis prior to
start of construction and half yearly during construction Within 500m upstream and
downstream of intake and outfall locations.

Survey for the presence of Luciobarbus conocephalus and Sabanejewia - Half yearly for first 3
years, within 500m upstream and downstream of intake and outfall locations.

During the operation stage, it is recommended following parameters shall be monitored at the
discharge point.

Table 93 Monitoring Parameters at the Discharge Point

Parameter Frequency
pH, Temperature, Conductivity and Flow rate Continuous
COD, oil, TSS, Nitrogen, Phosphorus Bi-weekly
Suite of heavy metals Quarterly
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Water consumption Reservoir users High Medium
during operations

Stormwater and Reservoir water High High
Operation Wastewater and sediment

quality
Disturbance to aquatic  Reservoir fauna High Low

life due to water intake
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SCE employees will be trained on how to minimise water consumption and ensure
they have an understanding of the water issues in the Project area.

Mechanisms and management practices to further reduce the volume of water
required in the plant (e.g. increased reuse rates of treated effluent) will be
considered, as this would help decrease freshwater consumptions.

It is recommended that SCE will seek for innovative solutions to have rainwater
harvest and use the collected water for irrigation purposes

Maintenance program and competent teams should be on board. Capacity of the Moderate
team shall be appropriate to handle maintenance and emergencies.

Facility management shall be informed about possible negative impacts related
with water use and wastewater treatment and awareness program for entire
facility team shall be on place.

Oily wastewater will be treated via an oil/water separator. A specialist contractor
will remove the recovered oil for recycling. Any residual sludge will be taken to a
Municipality approved hazardous waste landfill.

Wastewater collection systems and oil water separators shall be inspected
frequently, to ensure that no blockages could result in overflowing.

Sludge from all treatment systems will be disposed in accordance with national,
and IFC regulations for the hazardous wastes.

Provisions for the containment of the first flush of storm water will be considered
to ensure that the initial runoff from rainfall events does not lead to contamination
of the receiving reservoir waters.

All discharges into the reservoir will meet all the specific Project discharge
requirements set by the State Committee on Ecology and Environmental
Protection.

To avoid any harm to the aquatic life, water Intake velocity of the water should be
less than 0,15 m/s in compliance with “IFC EHS Guidelines for Thermal Power
Plants” which allow any fish species to escape easily from the flow.

Bubble curtain shall be installed at the entrance of water intak structure to avoid
fish and other animals to go through intake channel

Periodic monitoring of intake structure should be done to ensure that there is no
injury to aquatic life.




Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03

EN/INT/Rev : 4
8.6 Cumulative Impacts

The purpose of a cumulative impact assessment is to determine how the potential impacts of a
proposed development might combine cumulatively, with the potential impacts of other projects or
human activities as well as natural stressors such as droughts or extreme climatic events. The
summary of cumulative impacts of water resources and water management is presented in Table 95.

Table 95:Summary of Cumulative Impacts of Water Resources and Water Management

Water Resources and Water Management

Cumulative Impacts

Increasing in water
consumption during
construction and
commissioning phase of the
Project may potentially
affect the users
downstream.

Discharge of dewatering if
not properly managed could
impact the water quality for
downstream users and

Additional water consumption
from the Project may
potentially affect the users
downstream and the
discharge could lead to slight
changes in the water quality
of the waterbody that may
affect biological environment.

State Ecolological Committee
for Environment and Ecology
Protection alredy gave

biological environment of
the waterbody.

positive consent regarding the
water usage of the project
during the local EIA process.

8.7 Monitoring

The Contractor will undertake canal monitoring during the construction, commissioning and
operational phase of the Project. The minimum expected requirements for the monitoring are outlined
in the Table 96. The final monitoring methodology with specific details (i.e. locations, frequencies,
durations, parameters etc.) will be developed in a specific ‘Environmental Monitoring Plan’.
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Table 96: Monitoring Requirements of Water Resources and Water Environment

Parameters Duration Location

Species in the Daily visual observations in the All work areas at the
Fauna species Uchkizil and its Uchkizil banks construction -
Uchkizil
banks areas

Total Suspended Continuous water quality
Solids, Turbidity analysis

Range of Representative
uapin® Water perameters locations outside the
ualit i i ; .
Q Y including physical  Monthly sampling and Silt curtains
heavy metals, laboratory analysis.

bacteriological
and hydrocarbons

pH, temperature,

conductivity and Continuous
L flow rate
Commissioning
Discharge
Monitoring

Parameters of
Project Discharge  Bi-weekly
Standards

Discharge point

Suite of heavy
metals

pH, temperature,
conductivity and Continuous

Quarterly

Discharge point and

) I flow rate other points in and
gpel;Iatlona Parameters of around the Uchhkizil
Mf:itzrr?: Project Discharge  Bi-weekly Reservoir (see Figure

9 Standards 57)

Suite of heavy
metals Quarterly
Uchkizil fauna

Water & i

. . Species, GRS Annually Discharge point

Sediment Quality  and sediment

quality
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Figure 57: Future water monitoring points
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9. ECOLOGY

9.1 Standards and Regulatory Requirements

9.1.1 National Regulations
The relevant legislation related with ecology and biodiversity in Uzbekistan are given below:

Law “On Nature Protection”, No.754-XII, dated December 09, 1992 (as amended on
April 21, 2021)".

Law “On Protected Natural Territories”, No.13 dated January 08, 2018 (as amended on
December 28, 2020).

Law “On Ecological Expertise”, No.73-II dated May 25, 2000 (as amended on April 29 2021)
Law “On Protected Natural Reserves”, No.710-II dated December 03, 2004 (as amended on
September 30, 2020).

Law “On Protection and Use of the Wildlife”, No.545-1 dated December 26, 1997 (as amended
on September 19, 2016).

Law “On Protection and Use of Flora (new edition)”, No.409 dated September 21, 2016 (as
amended on April 21, 2021).

Law “On Protection and Use of Fauna (new edition)”, No.408 dated September 19, 2016 (as
amended on April 21, 2021).

Law "On Plant Quarantine", No. 113-I dated August 31, 1995 (as amended on July 09, 2018).
Decree of the Cabinet of Ministers of the RUz “On the Settlement of the Use of Biological
Resources and the Procedure of Permission of the Resolving Procedures in the Field of Nature
Use”, N0.290 dated October, 2014 (as amended on May 27, 2019).

Decree of the Cabinet of Ministers of the RUz “On Measures to Improve the Public
Administration System in the Sphere of Protected Natural Territories” No.4247 dated
March 20, 2019.

Decree of the Cabinet of Ministers of the RUz “On the Approval of the strategy for the
preservation of biological diversity in the RUz for the period 2019-2028” No0.484 dated
June 11, 2019.

Decree of the Cabinet of Ministers of Uzbekistan “"About measures on the organization of the
preparation, edition, and management of the red book of the RUz” No0.1034 dated
December 19, 2018.

Decree of the Supreme Council of Uzbekistan “On Reinforcement of the Protection of Valuable
and Endangered Species of Flora and Fauna and Harmonization of their Use” N0.937-XII dated
September 03, 1993.

Appendix of the Decree of the Cabinet of Ministers of the RUz “On Classification of techno
genetic, natural and environmental emergencies” No.455 dated October 27, 1998.

The content of the national laws are briefly described in the following paragraphs.

Law “On Nature Protection” states legal, economic, and organizational bases for the conservation
of the environment and the rational use of natural resources. Its purpose is to ensure balanced
relations between man and nature, to protect the environmental system and to guarantee the rights
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of the population of a clean environment. Article 25 of this Law states that SEE is a mandatory measure
for environmental protection, preceded to decision-making process. In addition, Article 25 says that
the implementation of the project without a positive conclusion of SEE is prohibited.

Law “On Protected Natural Territories” regulates relations in term of organization, protection,
and use of protected natural territories. The main tasks of this Law are the preservation of typical,
unique, valuable natural objects and complexes, the genetic fund of plants and animals, the prevention
of the negative impact of human activities on nature, the study of natural processes, the monitoring
of the environment, the improvement of environmental education.

Law “On Ecological Expertise” provides for conducting a mandatory expert assessment of impacts
on the environment and human health, as well as a legal basis for conducting expert assessments.

Law “On Protected Natural Reserves” regulates relations in term of organization, protection, and
use of protected natural territories. The main tasks of this Law are the preservation of typical, unique,
valuable natural objects and complexes, the genetic fund of plants and animals, the prevention of the
negative impact of human activities on nature, the study of natural processes, the monitoring of the
environment, the improvement of environmental education.

Law "On Protection and Use of the Wildlife” regulates relations in the field of protection, use,
restoration and reproduction of the wildlife in order to ensure the conditions of its existence,
conservation of species diversity, integrity of natural communities and habitat.

Law “On Protection and Use of Flora” regulates protection and usage of flora growing in natural
condition, as well as in cultivation and its reproduction and conservation of gene pool of wild plants.

Law “On Protection and Use of Fauna” regulates relations in the field of protection and use of wild
animals living in a state of natural freedom on land, water, atmosphere and soil, constantly or
temporarily inhabiting the territory of the Republic of Uzbekistan, as well as contained in semi-free
conditions or artificially created habitat for scientific or nature protection goals.

Law "On Plant Quarantine” regulates measures on external and internal plant quarantine, aimed
at the protection of the territory of the Republic of Uzbekistan from the penetration of quarantine and
other dangerous pests, diseases of plants and weeds from foreign countries, which can cause
significant economic damage to the national economy.

9.1.2International Conventions/Protocols

In addition, Uzbekistan has adopted a number of international conventions, protocols, agreements,
and memoranda of understanding in the field of environmental protection and sustainable
development. The international agreements related to ecology in which Uzbekistan is involved are as
follows:

Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)
dated July 01, 1997.

Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention) dated
May 01, 1998.

RAMSAR Convention on Wetlands of International Importance, especially as Waterfowl Habitat
dated August 30,2001.

United Nations Framework Convention on Climate Change (UNFCC) dated March 24, 1994.
The Convention on Biological Diversity (CBD) dated October 17, 1995.
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United Nations Convention to Combat Desertification (UNCCD) dated August 31, 1995.
Convention on Biodiversity, Cartogena Protocol dated October 11, 2019.

9.1.3 Lender Requirements

All the studies related to the terrestrial and aquatic ecology will be in line with the IFC Performance
Standard (PS) 6: “Biodiversity Conservation and Sustainable Management of Living Natural
Resources”.

This PS reflects the objectives of the Convention on Biological Diversity to conserve biological diversity
and promote use of renewable natural resources in a sustainable manner.

Since 1995, the RUz is a party to the “United Nations (UN) Framework Convention on Biological
Diversity”.

The laws of the RUz “On Nature Protection”, “On Protected Natural Territories”, “On Protection and
Use of Flora”, “On Protection and Use of Fauna” are the legislative basis in the field of biodiversity
protection. In this respect, the main document is the “National Strategy and Action Plan on Biodiversity
Conservation (1998)” [19].

Moreover, the Project will follow the ratified conventions and Habitats Directive 92/43/EEC and the
Birds Directive 2009/147/EC, where applicable.

9.2 Biodiversity in Uzbekistan

9.2.1 General Overview

Uzbekistan is located in the central part of Central Asia and has borders with the five countries such
as Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Afghanistan. This geographical location at
the junction of several biogeographic regions determines antiquity, diversity, nature of origin, complex
genetic relationships of flora and fauna. The gene pool of wild animals inhabiting the territory of the
Republic of Uzbekistan is unique. Uzbekistan is an important habitat for endemic species and
subspecies of animals of Central Asian origin. Most of it is represented by native fauna.

The special geographical position of Uzbekistan determines also the significant wealth of its animal
world. At the same time, it is also a reflection of the exceptional diversity of the natural conditions of
the Republic, where vast plains occupied by deserts of various types, mountain steppes, forests and
alpine meadows, riparian thickets, reservoirs, cultural landscapes form characteristic ecosystems with
their faunal assemblage.

The fauna of the Republic is distinguished by its antiquity and complex genetic relationships. Turanian
and Turkestan endemic and autochthonous species play a significant role here. A large place also
belongs to the group of animals that entered the Country in the historical past from other regions of
Central Asia, Indochina, the Mediterranean, and the planes of Eurasia. Part of the fauna is represented
by acclimatizers from the Far East, Transcaucasia, Europe, and America.

In general, the number of vertebrates in Uzbekistan is 714 (107 species of mammals, 467 species of
birds, 61 species of reptiles, 3 species of amphibians and 76 species of fish), while the fauna of
invertebrates is estimated as 15 thousand species. The flora of Uzbekistan accounts more than 4,000
species of vascular plants.
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Over the past decades, because of increased nature management, many species of animals have
experienced a strong anthropogenic impact and have reduced their area and number, and some of
them have completely disappeared. The greatest threat is faced by large species of mammals and
birds, which are of great practical value as objects of hunting, as well as endemic and locally
widespread species found within vulnerable ecosystems intensively developed by humans. In
particular, the Turanian tiger, cheetah, and Aral trout have already disappeared. On the verge of
extinction are the leopard, striped hyena, bustard, Syrdarya, Amudarya small and large shovelnose
sturgeon, Aral sturgeon. Ustyurt and Bukhara crested sparassis, markhoor, caracal lynx, Central Asian
otter, stifftai, mute swan, marbled duck, houbara bustard, pin-tailed sand grouse, Hentaun toad
agamas, striped Fergana desert lacertas, the Aral barbel, pike asp, some helmet-shell & insects. The
number of many animals has not yet reached a critical level but is steadily decreasing. All this is a
consequence of the economic development of territories, environmental pollution, and the irrational
use of biological resources.

An ecological network, consisting of

e 7 reserves (e.g., Gissar, Zaamin, Kitab, Nurota, Kizilkum, etc.),

e 3 national natural parks (i.e., Zaamin, Ugam-Chatkal, and Zeravshan),
e Complex (landscape) nature reserve (i.e., Saigachy),

e State reserve "Sudochye",

e Reserves (e.g., Dengizkul, Karakir, Arnasaysky, etc.),

e Biosphere reserves (i.e., Nizhne-Amudarya and Ugam-Chatkal), and

e 10 natural monuments (e.g., Vardanzi, Yazyavan, Mingbulak, etc.).

Many species of animals included in the Red Book are protected in the Republic's reserves for example
Bukhara deer, markhoor, Severtsov's crested sparassis, Menzbir's marmot, Turkestan lynx, large birds
of prey, and invertebrates[35].

A promising direction in the preservation and restoration of the number of rare and endangered
species of animals is their breeding in semi-free conditions. An important practical step in this regard
is the work carried out in the Bukhara specialized nursery “Jeyran” in the Bukhara region. Here, species
included in the national Red Book and the IUCN are preserved and bred (e.g., Equus onager,
Przewalski's horse (Equus caballus), goitered gazelle, markhoor, Bukhara crested sparassis). Breeding
of the endangered houbara bustard in artificial conditions with subsequent release into the wild is
carried out in nurseries located in Navoi and Bukhara regions [35].

9.2.2 Protected and Important Biodiversity Areas
Uzbekistan’s current designated protected areas fall into five categories as follows:

e nature reserves/national reserves (zapovedniks);
e national parks;

e one ecological centre;

e wildlife areas (zakazniks); and

e landmarks.

The Project area does not occupy and does not border on any protected areas higher than Category
V (forestry, hunting management areas, breeding centers) according to the classification of the status
of protected natural areas as per the Law "On Protected Natural Areas" No.710-II. However, it is also
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worth mentioning that the area is adjacent to the western end of the Kattakum sandy massif, which
is home to rare and endemic plant and animal species (see Figure 58).

The territory of the Kattakum sandy massif is currently not nationally protected area. However, this
massif is an isolated area from the rest of the sands, and it is inhabited by a number of endemic
subspecies of reptiles.

Figure 58: Map showing the National and International protected areas near the Project Area

The areas with importance of biodiversity within 50 km radius of the Project area are listed in Table
97, below.

Table 97: Important bird areas and key biodiversity areas within 50 km radius of the Project area [98][99]
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Amudarya Floodplain 10 km Location: The IBA is situated 23 km to the NW of Termez
near Termez town, in the first floodplain terrace of the Amudarya river
Important Bird Area between Kaptarhona and Sholiker villages (on the border
(IBA) with Afghanistan). It is 1.5-6 km wide and about 30 km

long. The Amudarya river is on the south and south-west
boundary, loess precipices which border the first and
second floodplain terraces, waterlogged areas and
reedbeds are the natural borders of the site. There are also
rice and winter wheat fields, sandbanks, rivers, stream,
marshes, canals and roads.

Total area: 10,693 hectar.

The Amudarya river is located on the south and south-west
boundary, loess precipices which border the first and
second floodplain terraces, waterlogged areas and
reedbeds are the natural borders of the site. There are also
rice and winter wheat fields, sandbanks, rivers, stream,
marshes, canals and roads.

Threat score as per the most recent IBA monitoring
assessment (2006) is high.

Aktepe and Three Lakes 15 km Location: Aktepe Reservoir, and adjoining lakes are located
Important Bird Area at 22-25 km North-east of Termez town and 7 km South-
(IBA) east of Jarkurgan town in the valley of the Surkhandarya

River. It is situated in the sandy desert on the border of
developed land. There are three islets with precipitous
shores in the reservoir. Around the reservoir, there are
shoreline thickets of reed, tugai forest and a sandy desert.
A small canal flows into the South-east part of the
reservoir, feeding it with the water from the Amuzang
canal. The average depth is 6.5 m. The water flow is
regulated. There is a wastewater canal in the South-east
part of the reservoir. There is a chain of small lakes situated
7 km to the south of the reservoir, which include the so-
called Three Lakes. The water level and salinity in these
lakes have not been studied. In winter, these water bodies
are not frozen.

Total area: 2,987 hectar.

Threat score as per the most recent IBA monitoring
assessment (2018) is low.

Kugitang and 50 km Location: The IBA occupies the southwest slope of the
Baysuntau mountains Koytendag (Kugitang) ridge - the southwest termination of
Key Biodiversity Area the Hissar range of the Pamir-Alay mountain system.
(KBA) and Koytendag Administratively the IBA is located in the southeast of
Important Bird Area Turkmenistan, and occupies the middle.

(IBA) Total Area: -75,289 hectar

Threat score as per the most recent IBA monitoring
assessment (2007) is not assessed.

Kelif-Sherabad Range 40 km Location: This KBA is located on the Kelif-Sherabad
Key Biodiversity Area Mountain Chain.
(KBA) Total Area: -95,000 hectar
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B1 Individual geographically restricted species type : Sites
qualifying as KBAs under criterion B1 hold a significant
proportion of the global population size of a geographically
restricted species and so contribute significantly to the
global persistence of biodiversity at the genetic and species
level. Site regularly holds >10% of the global population
size AND >10 reproductive units of a species

Khaudaktau Key 10 km Location: This KBA is located on Khaudag ridge and
Biodiversity Area (KBA) Kattakum Sands at 20 km north of the Termez.
Total Area: -44,000 hectar

B1 Individual geographically restricted species type : Sites
qualifying as KBAs under criterion B1 hold a significant
proportion of the global population size of a geographically
restricted species and so contribute significantly to the
global persistence of biodiversity at the genetic and species
level. Site regularly holds >210% of the global population
size AND >10 reproductive units of a species

9.3 Terrestrial Ecology

The terrestrial ecology surveys have been conducted in July-2021 and April-2022, which refers to
summer and spring seasons, recpectively. The surveys cover both the Project area and the its
surrounding. In this section of the ESIA, the baseline conditions with respect to the terrestrial ecology
are discussed. The surveys aim to:

Identify the terrestrial flora and fauna that may reside or range within the region of the
proposed Project.

Provide detailed lists of the plant, mammals, reptiles, and amphibian fauna species in the
region.

Provide the IUCN Red Data rating and protected status of the flora and fauna species in
Uzbekistan, which were determined to be present or potentially occurring at the area.
Identify the direct or indirect impacts, whether they are beneficial, adverse, or neutral, on the
current terrestrial biodiversity and provide relevant mitigation measures.

In addition, the literature was also reviewed in order to gather information about the typical national,

regional, and local flora and fauna within the Republic of Uzbekistan. The site survey team is presented
Table 98.

Table 98: Terrestrial ecology (flora & fauna) site survey team
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Timur Abduraupov Herpetologist

Anna Ten Ornithologist

Maria Gritsyna Theriologist

Zuri Mustafayeva Hydrobiologist

Ulugbek Mirzaev, PhD Ichthyologists

Askar Kuvatov Ichthyologists

9.3.1 Baseline Conditions
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Bachelor degree

Department of Zoology, Faculty of Natural
Sciences, Samarkand State University, Samarkand,
Uzbekistan, 2009

Master degree

Department of Zoology, Faculty of Natural
Sciences, Samarkand State University, Samarkand,
Uzbekistan

Bachelor degree

National University of Uzbekistan, 2003
Master degree

National University of Uzbekistan, 2005
Post-graduate student

Institute of Zoology of Uzbekistan Academy of
Science, 2008

Bachelor degree

Samarkand State University, 2004

Master degree

Samarkand State University, 2008

Bachelor degree

Tashkent State University - Faculty of Biology,
Department of Ichthyology and Hydrobiology, 1985
Deputy director for science

Institute of Zoology of the Academy of Sciences of
the Republic of Uzbekistan

Bachelor degree

Urganch State University, 2016

Master degree

Uzbekistan National University, 2018

The baseline studies cover protected areas, habitats and species, and ecosystem services with the
information adopted and derived from the primary and secondary sources.

The absolute altitude on the study area is from 319 m near the water edge of the Uchkizil Reservoir
up to 342 m above sea level. According to the scheme adopted in Uzbekistan for identifying the vertical
geographical belts, the Project area belongs to the chul belt (plains).

Physiographically, the Project area is located in the south of Uzbekistan, in the Surkhandarya
intermountain area (Surkhan-Sherabad valley), inclined from north to south, to the floodplain of the
Amudarya river. In the north and west, the Surkhan-Sherabad valley is limited by the Gissar ridge,
the height of the axial part of which exceeds 4,000 m above sea level and its southwestern spurs,
including the Chulbair Mountains (the highest elevation 3,812 m above sea level), Baysuntau (3,920
m), Susyztau (2,124 m), Tyubere-Oland (2,139 m) and the ridge Kugitang (3,137 m).
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In the east, the Surkhandarya intermountain area is bounded by the Babatag ridge (2,290 m above
sea level), and in the south - by the Amudarya, which is the largest river in Central Asia. The territory
of the Surkhan-Sherabad Valley is crossed in the meridional direction by the right-bank tributaries of
the Amudarya - the Surkhandarya and Sherabaddarya rivers. In the central part of the valley, there
are relict sand massifs of Kattakum and Khaudaktau and the remnant upland of Khaudaktau,
composed of red sandstones.

The climatic conditions of the project region are determined by its geographic location and the
peculiarities of the orography. The powerful mountain ridges of the Pamir-Alai protect this territory
from the influence of cold northern air masses, and from the south, it is open to hot and dry air.
According to the Képpen-Geiger climate classification [20], the territory is located in the cold desert
climate zone (BWk). Due to high temperatures and moisture deficit, the region is characterized by
intense chemical and physical weathering.

The landscape of the peripheral part of the Kattakum sands is a wavy or slightly hilly sandy plain, the
central part is occupied by a rather extensive massif of semi-fixed hilly sands (the height of the hillocks
is 3-7 m), among which there are small saline settlings. The Uchkizil Reservoir has an area of about
10 km? and a depth of maksimum 37 m, a sandy bottom, and mostly low and gentle sandy and sandy
loam shores, but its northern coast, adjacent to the Project area, has relatively steep, eroded slopes,
composed of outcrops of gypsum and saline depressions.

The southern and southwestern expanses of the Surkhandarya region are open for the penetration of
warm tropical air masses. The location of the mountain ridges prevents the penetration of cold air
masses from the north, and the openness of the valleys from the south has formed a zone of dry
subtropics with extremely hot, dry, and long summers and very mild winters. The Surkhan-Sherabad
depression is currently almost completely developed and is a zone of irrigated agriculture. Various
industrial crops are grown here; the largest humber of sunny days in the country allows to harvest
some garden crops 2-3 times a year; horticulture and viticulture are well developed [21].

These orographic features determine the natural and climatic features of this territory.

The low-lying part in the southern part of the valley (formerly the bottom of a brackish lagoon) is a
flat fan that has undergone repeated aeolian treatment; an ancient, natural desert isolate with a
unique spectrum of flora and fauna species.

Due to the isolation of the sandy massifs of the Surkhandarya region and the uniqueness of
biodiversity, in particular, a number of reptile species living there, a number of authors proposed to
create a specialized reserve in the Kattakum desert [21].

9.3.2Survey Methodology

The baseline desktop and field studies focused on the flora and fauna species present in and around
the Project area to identify the potential endemic, restricted-range, critically endangered (CR),
endangered species (EN), and vulnerable species (VU).

Survey tracks and observation points for each ecology survey are represented in the respective
figures. It should be noted following the additional terrestrial flora and fauna surveys to be performed
in September 2022, transects will be further elaborated and plotted on the maps.

During the site visits, survey team interviewed with some of the shepherds and fishermen. It was
revealed that, till the early 1970-1980s, goitered gazelles were observed, but in present they do not
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exist in the region. The interview is focused only on the species that are well known by the local
residents.

Botanical

During the field study, vegetation data were collected to identfy habitat types and created a habitat
map from satellite imagery. Plant species were identified, and distributions were checked using
relevant literature. The conservation status of each of the plant species documented was researched
using the IUCN data basesand the Uzbek Red List to determine the presence of species of conservation
importance. Since the date of field studies was not in the appropriate season for flora researches, it
is recommended to conduct secondary field surveys during the maximum vegetation development
season (i.e. March to May and September).

During constitute of the preliminary list of the flora of the Kattakum sands, available sources, including
reports, literature, herbarium data, as well as photographs taken by field team during the field survey
was used. Latin names of plant species in the list of flora are given in alphabetical order, in accordance
with the international taxonomic databases, as International Plant Names Index [22], The Plant List
[23] and Plants of the World Online [24]. Their synonyms are given according to the "Conspectus
Florae Asiae Mediae" [25] (optional) are provided in parentheses.

Herpetological

During the field survey an attempt was made to assess the status of reptiles and amphibians in the
study area (specification of the species and quantitative composition, territorial distribution, including
places of concentration, the state of habitats). However, it should be noted that cold weather did not
allow for a full survey in this area, while single records of reptiles do not give a complete understanding
of the composition of the biodiversity in the area. Therefore, the combination of field survey and
desktop analysis was used.

Field studies were carried out according to generally accepted zoological methods for identifying
species composition. The following methodological guidelines were used in the survey: L. G. Dinesman,
M. L. Kaletskaya (1978) [56], V. M. Makeev, A. T. Bozhansky (1988) [57] and N. N. Shcherbak (1989)
[58], D. A. Bondarenko, Chelintsev, (1996) [59]. Literature sources and statistical data had been
processed.

The main research method used was mixed stationary and transect survey. Points and transects for
conducting research were outlined at the project monitoring stations in accordance with different types
of habitats.

The field research methodology reflects the following aspects:

species composition in the study area;
distribution across habitats;
daily and seasonal changes in activity;

Thus, the method of quantitative assessment was based on the ecology of the species under
consideration, landscape and geographical conditions, season and type of work.

The quantitative assessment of reptiles and amphibians was mainly based on the transect survey. The
transect method consists in counting individuals along a fixed long line (transect), on both sides of it,
with the duration of the survey determined by the known distance, which is selected depending on
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the type of reptile and the area, but does not exceed 1 km in one way. In this case, all individuals
encountered on the transect are registered, regardless of the distance they are identified at. The
perpendicular distance is measured between the transect axis and each individual. The results
obtained are used to calculate the density of recorded reptiles. The one-kilometer transect was chosen
because heaviest errors arise when long transects are used for species that, like the Russian Tortoise,
have high density, daily and seasonal activity cycles fluctuations with high peak values, and are caused
by incorrect selection of a minimum survey area for a particular species (Vashetko et al, 2001) [60].

The Russian tortoise population density (D) was calculated using the following formula (Bondarenko,
Chelintsev, 1996) [59]:

Where;
n - number of animal individuals recorded on the transect;
L - length of the transect;

B - formula to calculate an effective width of the survey strip:
B =W(0,79F + 0,21F*%)
Where;

W - width of the limited strip on both sides of the transect axis;

_2%y

F
w

The use of perpendicular distances to carry out survey on a strip of limited width excludes
underestimation of the population density of the Russian tortoise caused by a decrease in their
detectability in remote parts of the survey strip, regardless of the degree of its limitation (Bondarenko
and Chelintsev, 1996) [59].

The abundance of the reptiles in habitats was estimated using the following population density scale
for 1 ha (Kuzyakin, 1962): 0.1 - 0.9 - rare, 1.0 - 9.9 - common, 10.0 and higher - abundant.

Ornitologycal

The main goal of the study was to determine the species composition of the avifauna of the project
area. The main research methods are point and transect counts (Bibby et al., 2000) [61]. Point count
was used near water reservoir Uchkizil on the base of Delany’s Guidance on waterbird counts (2010)
[62] and potential nesting raptors habitats (loess breaks around Uchkizil). The transect count was the
main ones, we recorded all bird species, their number and location for project site. We used next
optical equipment - binocular x10, telescope x60, photo digital camera Nikon+300mm. We used also
mobile phone with navigator application Locus. The composition of the aviafauna was supplemented
by our previous studies near project site and Uchkizil, as well as available publications.

Theriologycal
Research methods were divided into two phases: preparatory work before leaving the field was the

analysis of detailed topographic maps of the area (scale: 1:100 000, 1:200 000) and satellite images
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of Google Earth. The maps were used to determine locations (GPS coordinates) of potential sites for
setting up trail cameras, observations of the area and laying walking transects. The data were then
transferred to the LocusPro smartphone program for further use in the field.

Field works, the following approaches were used to conduct zoological work:

Car Route Transects (CRT). Observations were made during all movements by car. The length of the
vehicle transect was recorded using LocusPro. In case of mammal records, coordinates of the place of
registration, time and species of the animal were recorded.

Walking Transects (WT), were carried out in pre-planned sites. The length of the route in one biotope
was from 300 m to 2 km. The width of the transects for tracks, spoors, and burrows was 5 m; for
medium-sized mammals, 200-500 m, depending on the landscape. The length of the transect was
determined using LocusPro. Time of the transect start and end, biotope, and presence/absence and
type of anthropogenic impact were recorded. During the transect surveys, the data obtained were
entered into a field journal. In addition, animals and traces of their life activities were photographed
(if possible). Binoculars were used to survey the area during the walking transects and at all points
where stops were made.

During fauna survey, 16.7 km were covered by pedestrian routes (transects) during the field trip for
herpetafaunal and mammal observations. All facilities encountered were photographed and recorded
in a field notebook. To analyze the availability /non-availability as well as to determine the degree of
activity, a Nasedal hygro-thermometer with an elongated sensor was used to determine the
temperature and humidity of the air and an infrared remote electronic thermometer to determine the
temperature of the substrate DT-8380. A digital camera with wide-focus lens was used for visual
record. In addition, in this section, it is tried to show the primary number of reptiles found during
surveyat the counting points (transects) and the average density at each of their transects derived by
analyzing the primary data. In order to obtain more comprehensive information on vertebrate
representation in the area, surveyed not only the area proposed for the construction, but also adjacent
areas - the coastline on the east, south and west sides. The ornitological survey does not allow a full
assessment of nesting birds in the project area as nesting ended in June. However, conclusions was
made based on habitat conditions and the location of the area, how the area is used by birds. In total
the survey covered 5 sites in different biotopes. In addition, the breeding and migratory habits were
researched using Bird Life International databases to derive the species lists. Birds that could
potentially frequent the proposed Project site have been classified according to their migratory,
breeding and resident statuses.

Considering that the activity patterns of many terrestrial species are hugely variable (i.e. many are
nocturnal), it is possible that certain small species (particularly small mammals, reptiles and
amphibians) could have been overlooked during the daily site surveys.

9.3.3 Habitat Classification

Like other intermountain valleys of Central Asia, the Surkhan-Sherabad Valley is a densely populated
ancient agricultural oasis. With reference to the IFC PS 6 Habitat Classification, some part of the
Project area can be classified as "Modified Habitat” due to the previous clay mining activities, and the
remaining parts can be classified as "Natural Habitat" [26].

Most of the Surkhan-Sherabad Valley is occupied by cultural landscapes (mainly agricultural landscape
and residential landscape). Areas of natural landscapes preserved in the central part of the valley on
the Kattakum sandy massif and on the Khaudaktau Upland are intensively used by the local population
for grazing, including the project area.
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The habitat classification was conducted based on the available literature data and the data obtained
during the field trip on the confinement of phytocenoses to a certain range of elevations, relief and
soils, stock geobotanical descriptions, topographic, landscape and geobotanical maps, field survey and
interpretation of satellite images available on Internet resources [27].Following 4 types of biotopes
were preliminarily identified in the project area (see Figure 59 and Figure 60)

Flat or wavy sandy plain with desert bindweed-ephemeral- ephemeroid (Convolvulus hamadae,
Carex pachystylis, Carex physodes, Poa bulbosa, Bromus tectorum, Hordeum murinum subsp.
leporinum), saltwort-desert bindweed-ephemeroid (Convolvulus hamadae, Salsola arbuscula,
S. orientalis, Carex pachystylis, Carex physodes, Poa bulbosa) and ephemeroid-sagebrush
(Artemisia diffusa, Carex physodes, Carex pachystylis, Poa bulbosa) vegetation;

Shallow, semi-fixed sands with ephemeral-ephemeroid- Calligonum (Calligonum microcarpum,
C. setosum, Carex physodes, Poa bulbosa, Bromus tectorum, Hordeum murinum subsp.
leporinum) and ephemeral-desert bindweed-calligonum (Calligonum microcarpum, C.
setosum, Carex physodes, Poa bulbosa, Bromus tectorum, Hordeum murinum subsp. bulbosa,
Bromus tectorum, Hordeum murinum subsp. leporinum) vegetation, in places with saxaul and
calligonum;

Outcrops of gypsum-bearing and saline sandstones with camel thorn-saltwort vegetation
(Salsola arbusculiformis, S. orientalis, Climacoptera sp., Halostachys caspica, Halimocnemis
sp., Suaeda sp., Alhagi kirghisorum), in some places with tamarisk (Tamarix laxa) and bean
caper (Zygophyllum atriplicoides);

Anthropogenically disturbed areas with sparse secondary weed-ephemeral vegetation (Poa
bulbosa, Bromus tectorum, Hordeum murinum subsp. leporinum, Alhagi kirghisorum, Peganum
garmala, Sophora pachycarpa, Salsola paulsenii).
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Figure 59: Biotope map of the project area,
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Figure 60: The sandy area in the Project areaThe project territory
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Figure 61: Map of degraded area due to clay extraction
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Table 99: Habitat types in the Project area and their ratios

Anthropogenically disturbed clay areas 11.55 15.74
Flat or wavy sandy plain 6.50 8.86
Under the Layout of the Project | gutcorps of gypsum and saline
sandstones 0.08 0.11
Shallow and semi-fixed sands 1.94 2.65
Anthropogenically disturbed clay areas 14.08 19.18
Flat or wavy sandy plain 6.71 9.15
Outside the Layout of the
Project Outcorps of gypsum and saline
sandstones 4.40 5.99
Shallow and semi-fixed sands 28.13 38.32
Anthropogenically disturbed clay areas 25.63 34.92
Flat or wavy sandy plain 13.22 18.01
Whole Project area
Outcorps of gypsum and saline sandstones 4.47 6.09
Shallow and semi-fixed sands 30.07 40.97
Total Project Area 73.40 100.00

In general, there are degraded areas of anthropogenic origin in the project area. There are quarries
for clay extraction to produce bricks and sand extraction. All this led to a strong degradation of the
substrate on the territory. 25.63 hectares (or 35% of the site) of the territory have traces of
anthropogenic impact associated with damage to the soil cover (see Figure 61 and Table 99).

Anthropogenically disturbed areas are located in the central part of the project site and occupy
aproximately 1/3 of its area. The photographs of these habitats are represented between Figure 62 to
Figure 68.
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Figure 62: Wavy sands with saltwort-desert blindweed-ephemeroid vegetation
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Figure 63: Semi-fixed hilly sands. On the background — anthropogenically disturbed area (clay extraction place)
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Figure 64: Anthropogenically disturbed area (clay extraction place) with community formed by camel thorn,
saltworts and weeds
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Figure 65: Haloxylon and sagebrush communities on fixed sands

Figure 66: Steep northern coast of the Uchkizil water reservoir, with outcrops of saline sandstones and with
sparse camel thorn-saltwort vegetation
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Figure 67: Saline lands with tamarisk thickets near the shore of water reservoir

Figure 68: Anthropogenically disturbed area with camel thorn and weeds
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9.3.4 Terrestrial Ecological Surveys
9.3.4.1 Flora and Vegetation

The flora and vegetation of the Surkhandarya region of the Republic of Uzbekistan, and in particular,
the Surkhan-Sherabad valley are well studied. The history of botanical research in this region goes
back about 140 years.

According to the modern scheme of botanical-geographical zoning of Uzbekistan the Uchkizil project
area belongs to the Surkhan-Sherabad botanical-geographical region of the West Gissar district of the
Mountainous Central Asian province. This botanical-geographical region covers the Surkhan-Sherabad
valley, expanding from north to south, and the foothills of the Gissar ridge, Kugitang and Babatag,
bordering it.

According to the typology of vegetation used in Uzbekistan, the predominant type of vegetation in the
Kattakum sands is psammophilic vegetation of sandy deserts (Psammophyta), on the outcrops of
sandstones, gypsophilic vegetation (Gypsophyta), and along the coast of the Uchkizil Reservoir and in
saline depressions among the sands, there is fragmentary saline vegetation (Halophyta).

According to the literature data within the sandy massif of Kattakum, on hilly sands, psammophilic
arboreal and shrub vegetation is developed, represented mainly by communities of the Juzgun
formation (Calligoneta), such as the ephemeral-ephemeroid-saxaul-juzgun (Calligoneta) , C. setosum,
Haloxylon persicum, Carex physodes, Poa bulbosa, Bromus tectorum, Hordeum murinum
subsp.leporinum, Calligonum microcarpum, Convolvulus hamadae, and Hordeum murinum
subsp.leporinum. In the vertical structure of these kindred, a shrub layer with a closeness of up to
0.3-0.4 is distinguished, formed by white saxaul bushes up to 2-2.5 m high and kandym or juzgun
100-150 cm high, in some places with the participation of sandy acacia (Ammodendron conollyi).

The herbaceous layer of the above associations is dominated by the most important edificator of the
sandy deserts of Central Asia - rhizome psammophyte bloated sedge or silt (Carex physodes) as well
as bulbous bluegrass (Poa bulbosa) and annual grasses. The projective cover of the grass layer is low,
on semi-fixed sands, on average, up to 15-20%, and on broken sands it does not exceed 5-10%.
Partec-ephemeral-ephemeroid (Convolvulus hamadae, Carex pachystylis, Carex physodes, Poa
bulbosa, Bromus tectorum, Hordeum murinum subsp.leporinum), saltwort-partek-ephemeral
orientalis, Carex pachystylis, Carex physodes, Poa bulbosa) and ephemeroid-wormwood (Artemisia
diffusa, Carex physodes, Carex pachystylis, Poa bulbosa) phytocenoses, in places with local thickets
of yantak or camel thorn (Alhagi) kirghalaum Persian (Hulthemia persica), which are confined to
anthropogenically disturbed areas around settlements, livestock farms, etc. Sandstone outcrops are
associated with sparse gypsophyte and ephemeroid-saltwort associations (Salsola arbusculiformis, S.
orientalis, Poa bulbosa, Carex pachystylis) or saltwort (Salsola arbusculiformis, S. orientalis,
Climacoptera sp., Halimocnehaeda sp. kirghisorum) kindred, in places with tamarisk (Tamarix laxa),
carabarak (Halostachys caspica), and green leaf (Zygophyllum atriplicoides). In saline areas in relief
depressions and near the shore of the reservoir, amber-saltwort-tamarisk (Tamarix laxa, Halostachys
caspica, Climacoptera sp., Salsola sp., Suaeda sp, Alhagi kirghisorum) or annual saltwort kindred
(Climacoptera sp., Salsola sp., Suaeda sp.).

The species composition of phytocenoses is formed by natural dominants, subdominants, and
characteristic species. In general, the degree of vegetation degradation in the Kattakum sandy massif
can be estimated as average. The main negative anthropogenic factors are grazing, cutting down
psammophilic shrubs for firewood, spontaneous expansion of the roads network.

The flora survey was carried out in the Project area and the observation locations are presented in
Figure 69.
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Figure 69: Flora survey observation locations

Species included in the IUCN Red List with the status of CR, EN or VU, according to preliminary data,
are absent on the territory.

The preliminary list of the flora of the Kattakum sands, compiled on the basis of available sources,
including reports, literature, herbarium data, as well as photographs taken by field team during the
field survey, includes 131 species (see Table 100), this check-list contains mainly typical
representatives of the flora of sandy and saline deserts of the southern part of Central Asia. All species
are native. Latin names of plant species in the table are given in alphabetical order, in accordance
with the international taxonomic databases, as International Plant Names Index [22], The Plant List
and Plants of the World Online [23]. Their synonyms are given according to the "Conspectus Florae
Asiae Mediae" [25] (optional) are provided in parentheses. Some representatives of the flora of the
project area are given in Table 100 with family and status of each species. The families are listed
according to the modern plant system APG IV [28]. The species assessed as threatened in the national
Red Book or IUCN Red List, as well as alien species and weeds are indicated in the “Status” column.
The status of alien species (non-native in Uzbekistan) and weeds was identified on the basis of
available data [29] [30].

Table 100: Preliminary Flora List of Project Area of Influence

Plant species Family IUCN Category Red Book of RUz

Aeluropus litoralis Poaceae LC (Least Concern) N/A Native
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Plant species Family IUCN Category Red Book of RUz
Agriophyllum latifolium Amaranthaceae N/A N/A Native

Alhagi kirghisorum Fabaceae N/A N/A Native

Allium caspium Amaryllidaceae N/A N/A Native

Allium ophiophyllum Amaryllidaceae N/A N/A Native

Alyssum desertorum Brassicaceae N/A N/A Native

Arnebia coerulea Boraginaceae N/A N/A Native

Artemisia diffusa Asteraceae N/A N/A Native

Astragalus chivensis Fabaceae N/A N/A Native

Astragalus filicaulis Fabaceae N/A N/A Native

Astragalus oxyglottis Fabaceae N/A N/A Native

Astragalus petunnikovii Fabaceae N/A N/A Native

Astragalus tribuloides Fabaceae N/A N/A Native

Atriplex dimorphostegia Amaranthaceae N/A N/A Native

Bromus tectorum Poaceae N/A N/A Native (Ruderal)

N/A Native (Natural

Calligonum microcarpum Polygonaceae N/A Dominant)

N/A Native (Natural

Calligonum setosum Polygonaceae N/A Dominant)
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Plant species Family IUCN Category Red Book of RUz
Carex pachystilis Cyperaceae N/A gé ?n '?'na;;]\g)f (Natural

Caroxylon incanescens Amaranthaceae N/A N/A Native

Caroxylon scleranthum Amaranthaceae N/A N/A Native

Ceratocarpus arenarius Amaranthaceae N/A N/A Native (Ruderal)

Chorispora tenella Brassicaceae N/A N/A Native

Climacoptera sukaczevii Amaranthaceae N/A N/A Native

Colchicum robustum Colchicaceae N/A N/A Native

Consolida rugulosa Ranunculaceae N/A N/A Native

Cousinia oxiana Asteraceae N/A N/A Native

Cousinia pusilla Asteraceae N/A N/A Native

Cutandia memphitica Poaceae N/A N/A Native

Descurainia sophia Brassicaceae N/A N/A Native (Ruderal)

Epilasia acrolasia Asteraceae N/A N/A Native

Eremopyrum orientale Poaceae N/A N/A Native

Erodium cicutarium Geraniaceae N/A N/A Native (Ruderal)

Gagea divaricata Liliaceae N/A N/A Native

Gagea stipitata Liliaceae N/A N/A Native
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Plant species IUCN Category Red Book of RUz

Gastrocotyle hispida Boraginaceae N/A N/A Native

Halimocnemis mollissima Amaranthaceae N/A N/A Native

Halocharis hispida Amaranthaceae N/A N/A Native

Halostachys caspica Amaranthaceae N/A N/A Native

Haloxylon griffithii Amaranthaceae N/A N/A Native

Heliotropium arguzioides Boraginaceae N/A N/A Native

Heliotropium lasiocarpum Boraginaceae N/A N/A Native

Holosteum umbellatum Caryophyllaceae N/A N/A Native

Hordeum murinum subsp.

P . Poaceae N/A N/A Native (Ruderal)
eporinum

Hyalea pulchella Asteraceae N/A N/A Native

Iris longiscapa Iridaceae N/A N/A Native

Koelpinia linearis Asteraceae N/A N/A Native

Leptaleum filifolium Brassicaceae N/A N/A Native

Meniocus linifolius Brassicaceae N/A N/A Native

Oligochaeta vvedenskyi Asteraceae N/A VU Native
OreosaISPIa . Amaranthaceae N/A N/A Native
arbusculiformis

Phlomoides boissieriana Lamiaceae N/A N/A Native
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Plant species IUCN Category Red Book of RUz

N/A Native (Natural

Poa bulbosa. Poaceae N/A Dominant)

Ranunculus sewerzowii Ranunculaceae N/A N/A Native

Salsola paulsenii Amaranthaceae N/A N/A Native (Ruderal)

Smirnowia turkestana Fabaceae N/A N/A Native

Sphaerophysa salsula Fabaceae N/A N/A Native

Stipagrostis pennata Poaceae N/A N/A Native

Streptoloma desertorum Brassicaceae N/A N/A Native

Strigosella turkestanica Brassicaceae N/A N/A Native

Suaeda microsperma Amaranthaceae N/A N/A Native

Tamarix meyeri. Tamaricaceae N/A N/A Native

Tribulus macropterus. Zygophyllaceae N/A N/A Native

Trigonella geminifilora Fabaceae N/A N/A Native

Xanthium strumarium. Asteraceae N/A N/A Native (Ruderal)

Xylosalsola richteri Amaranthaceae N/A N/A Native

insignificant. Anthropogenically disturbed areas occupy about 1/3 of the project area (see Table 99).
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Only 3 species included in the Red Book of Uzbekistan (Allium rhodanthum, Dipcadi turkestanicum,
Oligochaeta vvedenskyi) are noted based on literature and herbarium data for the sandy massifs of
Kattakum and Khaudaktau in the central part of the Surkhan-Sherabad valley, the first two of them
are known only from Khaudaktau and have not been noted for the past several decades, despite
special searches. Nevertheless, there is a possibility of finding these species in the Kattakum sands
(not excluding the project area).

The photos belonging to observed plant species are given Figure 70.

Convolvulus hamadae Zygophyllum atriplicoides
Adiantum capillus-veneris Xanthium strumarium and Tamarix sp.
JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



*OFFICIAL USE ONLY

Draft Environmental and Social Impact Assessment Report /25/07/2022
ASE-UZA-571-REP-ESA-0001-03
EN/INT/Rev : 4

Haloxylon persicum Calligonum caput-medusae

Figure 70: The Examples Observed Plant Species in Project Area

9.3.4.2 Fauna

Herpetafauna

The lists of these species are preliminary and are based on the available literary, departmental,
personal field data of the authors of the report for past studies and data from a short field trip. Tracks
and locations are given in Figure 71.

Figure 71: Locations of survey tracks and observation points during field trip

There are 27 species of reptiles belonging to 12 families on a relatively small and rather highly
urbanized project area.

The total number of reptile species at the project area surroundings is 43.5% of all reptile species of
Uzbekistan. Also, the project area is inhabited by representatives of all available reptile families
inhabiting the territory of Uzbekistan. Among them, 8 species included in the Red Book of the Republic
of Uzbekistan (2019) (29.6% of the total humber of species inhabiting the project area), 2 species
included in the Red List of the International Union for the Conservation of Nature (IUCN Red List) [31]
- 7.4% of the total number of species inhabiting the project area) and 4 species - in the Annex of the
Convention on International Trade in Endangered Species of Fauna and Flora (14.8% of the total
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number of species inhabiting the project area). The list of amphibians in the project area consists of
2 species from 2 families, which is 40% of the list of all amphibians in Uzbekistan (see Table 101).

Table 101: List of potential reptile species inhabiting the project area

Availability
of species
as per
literature
source.

Species

No
name

Bufotes
turanensis

History
propriet
ary data

+ Normal

Status in accordance

Field trip to

data for
July

Abundan
ce of -
species RB

Endemis

IUCN CITES

2021. RUz

uz, T™,
IR, AF

Pelophyla
2 X +
ridibundus

+ Normal LC

1 Testudo
horsfieldii

2 Crossoba
mon
eversman
ni

3 Tenuidact
ylus +
bogdanovi

+ Rare VU II

(VU)

Normal

uz, 13,

™ Lc

Normal

4 Teratoscin
cus +
scincus

Normal

5 Trapelus
sanguinol +
entus

6 Phrynocep
halus
mystaceus
galli

+

7 Phrynocep
halus
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name

raddei
boettgeri

8 Phrynocep
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sogdianus

9 Pseudopu
s apodus

10 Ablepharu
s
pannonicu
s

11 Eumeces
schneideri

12 Eremias
grammica

13 Eremias
lineolata

14 Eremias
nigrocellat
a

15 Eremias
velox

16 Eremias
scripta
lazdini

17 Varanus
griseus
caspius

Availability
of species
as per
literature
source.

+

+

+
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Property of JV” UzAssystem”LLC

All external circulation prohibited without authorisation
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Availability Field trip Status in accordance
of species History Abundan : to
: data for Endemis
as per propriet ce of
literature ary data aL1E7 species 1 RB
y 2021. P IUCN CITES
source. RUz

Species

name

20 Psammop

his + + + Normal
lineolatus
21 Hemorrhoi
s + + Normal
ravergieri
22 Platyceps + + Not
karelinii abundant
23 Spaleroso
phis + + gt())lgndant
diadema
24 Natrix
tessellata + + + Normal
25 Lycodon 2
striatus + Rare (VU:R
bicolor )
26 Naja 3
oxiana + Rare (NT) DD II
27 Echis
. Not
multisqua + + abundant
matus

RBRUz - species / subspecies is included in the Red Book of the Republic of Uzbekistan (2019) (CR - Species on the verge of
extinction; VU - vulnerable species; NT - species close to vulnerable position); IUCN - species included in the Red List of
Vanishing Species of the International Union for Conservation of Nature (VU - vulnerable species; NT - species close to
vulnerable position); CITES I, II - a species included in Appendix (I, II) of the Convention on International Trade in
Endangered Species of Fauna and Flora; Endemism: AF-Afghanistan, KZ - Kazakhstan; TM - Turkmenistan; KG - Kyrgyzstan;
TJ - Tajikistan; UZ — Uzbekistan

The list of reptile counts in the project area is presented in Table 102.

Table 102: Results of reptile counts in the project area during field trip 2021

: No of Density Soil i Humidit
North East Date Species sp. in\ha t°c v
Comb-toed
Herp_ | 37374 | 67 24974 | 16.07. | gecko 1 1 +26,2 | +26,5 | 28%
1 P— 127 ! 2021 Crossobamon ! ! °
eversmanni
JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation
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Density Soil Air Humidit
TALE] t°c t°cC \Y

North East Species

Bogdanov’s
thin-toed gecko

Tenuidactylus
bogdanovi

30 12

Common
Wonder Gecko | 2 setof

) footprint | -
Teratoscincus s
scincus

Tajikistan
Toadhead
Agama 2 0,8
Phrynocephalus
sogdianus

Lasdin's sand
racerunner

Eremias scripta
lasdini

Rapid
Racerunner 1 0,4
Eremias velox

Indian gamma
snake 1 0,19
Boiga trigonata

Bogdanov’s
thin-toed gecko
Tenuidactylus
bogdanovi

Steppe Agama

Trapelus 2 1,03
sanguinolentus

UK Tajikistan
) 37,378 17.07. | Toadhead
Herp_ | |g 67,24296 | 5057 | Agama 3 15

Phrynocephalus
sogdianus
Rapid
Racerunner 2 1,03
Eremias velox

+42,8 | +32,1 | 22%

Dice snake

Natrix 1 0,5
tessellata

JV” UzAssystem” LLC Property of JV” UzAssystem”LLC

Shahrisabz str., 5A, Tashkent Uzbekistan All external circulation prohibited without authorisation



North

East

Species

Sand racer

Psammophis
lineolatus

Density
in\ha

0,5
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Humidit
Y

UK-
Herp_

37,363
58

67,25097

17.07.

2021

Bogdanov’s
thin-toed gecko

Tenuidactylus
bogdanovi

3,3

+38,9

+33,1 | 24%

UK-
Herp_

37,359
02

67,20017

17.07.

2021

+36,7

+31,2 | 24%

UK-
Herp_

37,378
85

67,25285

18.07.

2021

Steppe Agama

Trapelus
sanguinolentus

2,3

Tajikistan
Toadhead
Agama
Phrynocephalus
sogdianus

4,7

Boettger
Caspian Toad-
head Agama

Phrynocephalus
raddei
boettgeri

1,2

Black-ocellated
racerunner
Eremias
nigrocellata

2,9

+44

Lasdin's sand
racerunner
Eremias scripta
lasdini

1,7

Caspian
Monitor
Varanus
griseus caspius

1 chain
of
footprint
S

Indian gamma
shake

Boiga trigonata

0,17

+32,3 | 24%

UK-
Herp_

37,