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ANNEX 7-1. BASELINE CONDITIONS REPORT

1.1

1.1.1.

1.1.2.

1.1.3.

1.1.4.

1.1.5.

1.1.6.

1.2.

1.2.1.

1.2.2.

1.2.3.

INTRODUCTION

This Environmental and Social Baseline Conditions Report is an Annex to the Environmental and
Social Impact Assessment (ESIA) for the Rogun Hydropower Project (HPP) (hereafter referred to as
dhe Projectd.

The Laws of Tajikistan, including international agreements to which Tajikistan is a party, will apply to
the Project. There are potentially a number of financial institutions (hereafter referred to as
d.endersg involved in the Project, including the World Bank (WB), Asian Infrastructure Bank (AlIB),
Islamic Development Bank (IsDB), Asian Development Bank (ADB), and several others. A full list
including an overview of their environmental and social (E&S) frameworks is provided in Volume 1,
Chapter 2 (Legislation and Standards).

Project overview

The Project when complete will include a total of six 630 megawatt (MW) turbines. The installation
and commissioning of the turbines is being completed incrementally. As of 2023, two 400 MW
turbines have been installed and are currently operational.

Once complete, the dam will have an overall height of 335 meters (m), with a generation capacity of
3,780 MW and an average annual generation of over 17,000 gigawatt (GW) hours. Construction of
the Project (hereafter referred to as Stage 2) is ongoing and is expected to be completed in 2032,
with full inundation of the reservoir area expected to be reached by 2038.

Purpose of the Report

This document describes the full environmental and social baseline conditions for the Project and is
an Annex to Volume 1 : ESIA. A summary of environmental and social baseline conditions is
presented in Volume 1, Chapter 7 of this ESIA.

This document presents information from a wide range of publicly available information, as well as
independent studies carried out for the ESIA and associated documentation. The existing
information has been reviewed for consistency and these studies are referenced where appropriate.

AIR QUALITY

This section presents the baseline data for Air Quality for the Project. The information presented
here is summarized in Volume 1, Chapter 7 of this ESIA.

Climatic conditions

Temperature, precipitation and wind have the potential to impact baseline air pollutant
concentrations through the limitation of the availability of pollution sources and their dispersion.
Section 3.1: Climate Baseline of this Annex provides a summary of the climatic conditions at the
Project Site.

Emission Sources

The following areas of the site contain potential sources of emissions to air:
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Figure 1-1 - Upstream Area - Stockpiles, Plant, Conveyors and Transport Routes for Lot 2
Dam Construction (WeBuild)
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Figure 1-2 - Downstream Area 1 Stockpiles, Plant, Conveyors and Transport Routes for Lot 2
Dam Construction (WeBuild)
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Pollutant Species

1.2.4. The main pollutants of interest during construction are:
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1.2.5.

1.3.

1.3.1.

1.3.2.

1.3.3.

1.3.4.

1.3.5.

1 Dust in the form of deposited dust and particulate matter (PM) i PMio and PM2 s (note that
baseline information for PMa s is not available); and

1 Nitrogen oxides (NOy) and carbon monoxide (CO) from fuel combustion, particularly vehicles
and plant within enclosed spaces.

Air pollutant concentration data has been collected to characterize the air quality baseline. The data
evidence a suite of readings which have recorded outdoor and indoor dust (Total Suspended
Particulate), carbon monoxide (CO), nitrogen dioxide (NO2), nitrogen oxide (NOXx), sulfur dioxide
(S02), hydrogen sulfide (H2S), methane (CH4), propane (C3H8) and silicon dioxide (SiO2).

BASELINE DATA COLLECTION METHODOLOGY

Legislative Requirements

As a requirement of the Law of the Republic of Tajikistan on the Protection of Atmospheric Air
(2012), air quality monitoring for the Project is required under Article 28 .

Air quality monitoring is undertaken by the Republican Military Mine Rescue Service (RMMRS),
under the Head of the State Safety Control Service in Industry and Mining under the Government of
the Republic of Tajikistan. A branch of the RMMRS was established for the Rogun HPP in 2021
(OSCE, 2022).

As a contractor requirement, WeBuild commenced a routine monitoring program at the site in 2023.
Samples were taken in final week of (across one day or two days maximum) each month between
November 2023 and October 2024.

Training

The RMMRS has historically held responsibility for the training of specialists to complete monitoring
and management of air quality. Their responsibilities include ensuring that the air quality in mines
meets Tajik safety standards, derived from the Russian Federation Occupational safety standards
system (RussianGost, 1988), to protect workers from hazardous conditions®. A branch of the
RMMRS have been commissioned to undertake various elements of safety and maintenance,
including emergency drills and cleaning the surface of the reservoir as well as ensuring safety of the
air environment within the tunnels. Monitoring hazardous gases, particularly dust and explosive
gases, is one of the core responsibilities of the RMMRS.

Equipment

All monitoring is undertaken using hand-held devices which are provided by central government.
Scheduled and unscheduled monitoring takes place. The RMMRS use the following equipment for
air quality monitoring and have been provided training on their use.

1 Psychrometer i used to check humidity inside the tunnels;

1 Russian standard GN 2.1.5.1338-03 on maximum allowable (permissible) concentrations for pollutants in the outdoor air
of populated areas.
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1.3.6.

1.3.7.

1 Shl-10 mining interferometer (z R-10) i used to measure methane (CHa)
1 PKA-01( s ¢012)1 measurement of airborne dust;

1 M-027 combustible gases, CH4 and explosive CH4 compounds, carbon monoxide (CO),
hydrogen sulfide (H.S); and

T Cup anemometer i wind speed.
Calibration

The 2023 training schedule shows that eight training sessions on air quality monitoring and analysis
were undertaken in that year. The current policy prescribes that the equipment is sent every six
months to the Agency on Hydrometeorology under the Committee for Environmental Protection for
calibration.

Pollutant Species

Sampling Locations

Samples are taken outdoors and indoors at the following outdoor and indoor locations:

1.3.7.1. Outdoor

1.3.8.

A Upstream cofferdam (dust, CO, NO2, NO, SO,, H,S, CHa, C3Hs and SiO,);
Downstream Coffer Dam (dust, CO, NO3, NO, SO, H,S, CH4, C3Hs and SiOy);
GIS yard (portal of T4) (dust);

Main Dam Core (dust, CO, NO2, NO, SO, H2S, CH4, C3Hs and SiOy);
Main Dam Core (middle) (dust);

Main Dam Core (left side) (dust);

Quarry No. 26 (CO, NO2, NO, SO, H.S, CH4, CsHg and SiO»);

GG2 (CO, NO2, NO, SOy, H2S, CHa4, C3Hg and SiOy);

Asphalt Plant (CO, NO2, NO, SOz, H2S, CHa, CsHs and SiO2);

CP-2 (CO, NO2, NO, SO, H»S, CH4, C3Hs and SiOy);

CP-3 (CO, NO2, NO, SO, HzS, CHa, C3sHs and SiO>); and

Quarry No. 17 (CO, NO2, NO, SOz, H,S, CH4, C3Hg and SiOy).

> > > > > > >y D> D> D>y D>

The outdoor sample locations are shown in Figure 1-3.
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Figure 1-3 Outdoor Sampling Locations
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1.3.8.1. Indoor
A Tunnel 3A (CO, NO,, NO, SO,, H,S, CH4, C3Hs and SiOz).
A Entrance of Tunnel 4 (CO, NO2, NO, SO, H2S, CH4, CsHg and SiOy);
A Tunnel 22 (CO, NO2, NO, SO, H,S, CH4, CsHs and SiO); and
A Tunnel 5 (CO, NOz, NO, SO,, H2S, CH4, CsHs and SiO5).
1.3.9. The indoor sample locations are shown in Figure 1-4.
Rogun Hydropower Project i Updated Environmental and Social Impact Assessment PUBLIC
Project No.: P181029 | Our Ref No.: ESIA-Volume 2-Eng August 2025

Project Management Group, JSC ARogun HPPO, DF ZPage 5



1.3.10.

Figure 1-4 Indoor Sampling Locations
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The mitigation criteria currently applied to the site are summarized in Table 1-1.

Table 1-17 Mitigation Criteria (Air Quality)

Pollutant Criterion Units

Dust 6 (6,000) mg/m?® (O ¢gm®)
Oxygen 19.5 %

CO: 0.5 %

co 17.5 (20.1) ppm (O ¢m?)
NO2 2.5 (4.7) ppm (O ¢gm°)
NO 5 (6.3) ppm (O ¢gm°)
SO2 3.8 (10.0) ppm (O gmd)
H2S 7.2 (10.2) ppm (O ¢gmd)
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Pollutant Criterion Units

CHa 1 %
SiO2 0.5 %
Wind speed 0.1 m/s
Radiation 1.37 Gsv/h

Conversions between ppm and O gm?®assume standard air pressure of 1013 mb and ambient temperature of 25AC.

1.3.11. The criteria are applied as indicators of elevated concentrations of pollutants to determine the need
for mitigation beyond international best practice. They are not intended to be used as indicators of
compliance or otherwise with the Law of the Republic of Tajikistan on the Protection of Atmospheric
Air (2012) for which the Project Standards are defied in Volume 1: Chapter 08: Air quality, of this
ESIA.

Sampling Program (2023 - present)

1.4.1. The sampling data are presented for the locations and pollutants where detection occurred for three
or more months in the sample period.

1.4.1.1. Results
1.4.1.2. Outdoor Monitoring Sites

Upstream Cofferdam

Figure 1-5 - Upstream Cofferdam Dust
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Figure 1-6 - Upstream Cofferdam Carbon Monoxide
U/S Cofferdam (carbon monoxide)
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Figure 1-7 - Upstream Cofferdam Sulfur Dioxide

U/S Cofferdam (sulfur dioxide)
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Figure 1-8 - Upstream Cofferdam Hydrogen Sulfide

U/S Cofferdam (hydrogen sulfide)
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Figure 1-9 - Upstream Cofferdam Silicon Dioxide

U/S Cofferdam (silicon dioxide)
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Downstream Cofferdam

Figure 1-10 - Downstream Cofferdam Dust
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Figure 1-11 - Downstream Cofferdam Carbon Monoxide

D/S Cofferdam (carbon monoxide)
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D/S Cofferdam (sulfur dioxide)
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Figure 1-12 - Downstream Cofferdam Sulfur Dioxide
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Figure 1-13 - Downstream Cofferdam Hydrogen Sulfide
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Figure 1-14 - Downstream Cofferdam Silicon Dioxide
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GIS Yard (portal of Tunnel 4)

Figure 1-15 - GIS Yard (portal of Tunnel 4) Dust
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Main Dam Core

Figure 1-16 - Main Dam Core Dust
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Figure 1-17 - Main Dam Core Nitrogen Dioxide

Main Dam Core (nitrogen dioxide)
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Figure 1-18 - Main Dam Core Nitrogen Oxide

Main Dam Core (nitrogen oxide)
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Figure 1-19 - Main Dam Core Sulfur Dioxide

Main Dam Core (sulfur dioxide)
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Figure 1-20 - Main Dam Core Hydrogen Sulfide

Main Dam Core (hydrogen sulfide)
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Figure 1-21 - Main Dam Core Silicon Dioxide

Main Dam Core (silicon dioxide)
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Main Dam Core (middle)

Figure 1-22 - Main Dam Core (Middle) Dust
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Figure 1-23 - Main Dam Core (Left Side) Dust
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Quarry No. 26
Figure 1-24 - Quarry No. 26 Sulfur Dioxide

Quarry No 26 (sulfur dioxide)
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Figure 1-25 - Quarry No. 26 Hydrogen Sulfide

Quarry No 26 (hydrogen sulfide)
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Figure 1-26 - Quarry No. 26 Silicon Dioxide

Quarry No 26 (silicon dioxide)
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Figure 1-27 - GG2 Carbon Monoxide

GG2[2] (carbon monoxide)
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Figure 1-28 - GG2 Nitrogen Dioxide

GG2[2] (nitrogen dioxide)
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Figure 1-29 - GG2 Nitrogen Oxide

GG2[2] (nitrogen oxide)
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Figure 1-30 - GG2 Sulfur Dioxide

GG2[2] (sulfur dioxide)
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Figure 1-31 - GG2 Hydrogen Sulfide

GG2[2] (hydrogen sulfide)
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Figure 1-32 - GG2 Methane

GG2[2] (methane)
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Figure 1-33 - GG2 Silicon Dioxide

GG2[2] (silicon dioxide)
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Asphalt Plant
Figure 1-34 - Asphalt Plant Nitrogen Dioxide
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Figure 1-35 - Asphalt Plant Sulfur Dioxide

Asphalt Plant (sulfur dioxide)
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Figure 1-36 - Asphalt Plant Silicon Dioxide

Asphalt Plant (silicon dioxide)
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Figure 1-37 - CP-2 Sulfur Dioxide

CP-2 (sulfur dioxide)
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Figure 1-38 - CP-2 Silicon Dioxide

CP-2 (silicondioxide)
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Figure 1-39 - CP-2 Silicon Dioxide

CP-3 (silicon dioxide)
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Quarry No. 17
Figure 1-40 - Quarry No. 17 Silicon Dioxide

Quarry No 17 (silicon dioxide)
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1.4.1.3. Indoor Monitoring Sites

Tunnel 2 Entrance

Figure 1-41 - Tunnel 2 Entrance Dust

Tunnel 2 Entrance Dust
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Figure 1-42 - Intersection with Tunnel 8 Dust
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Tunnel 2 Intersection with Tunnel 4

Figure 1-43
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Entrance of Tunnel 4

Figure 1-45 - Tunnel 4 Entrance Dust

Tunnel4 Entrance Dust
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Figure 1-46 -Tunnel 4 Entrance Carbon Monoxide

Entrance of T4 (carbon monoxide)
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Figure 1-47 - Tunnel 4 Entrance Nitrogen Dioxide

Entrance of T4 (nitrogen dioxide)
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Figure 1-48 - Tunnel 4 Entrance Nitrogen Oxide

Entrance of T4 (nitrogen oxide)
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Figure 1-49 - Tunnel 4 Entrance Sulfur Dioxide

Entrance of T4 (sulfur dioxide)
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Figure 1-50 - Tunnel 4 Entrance Hydrogen Sulfide

Entrance of T4 (hydrogen sulfide)
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Figure 1-51 - Tunnel 4 Entrance Methane

Entrance of T4 (methane)
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Figure 1-52 - Tunnel 4 Entrance Silicon Dioxide

Entrance of T4 (silicon dioxide)
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Tunnel GIS Yard
Figure 1-53 - Tunnel GIS Yard Dust

Tunnnel GIS Yard Dust
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Figure 1-54 - Tunnel 3A Carbon Monoxide

T-3A (carbon monoxide)
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Figure 1-55 - Tunnel 3A Nitrogen Dioxide

T-3A (nitrogen dioxide)
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Figure 1-56 - Tunnel 3A Nitrogen Oxide

T-3A (nitrogen oxide)
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Figure 1-57 - Tunnel 3A Sulfur Dioxide

T-3A (sulfur dioxide)
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Figure 1-58 - Tunnel 3A Hydrogen Sulfide
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T-3A (methane)
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Figure 1-59 - Tunnel 3A Methane
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Figure 1-60 - Tunnel 3A Silicon Dioxide

T-3A (silicondioxide)
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Tunnel 22

Figure 1-61 - Tunnel 22 Carbon Monoxide
T-22 (carbon monoxide)
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Figure 1-62 - Tunnel 22 Nitrogen Dioxide

T-22 (nitrogen dioxide)
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Figure 1-63 - Tunnel 22 Nitrogen Dioxide

T-22 (nitrogen oxide)
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Figure 1-64 - Tunnel 22 Silicon Dioxide

T-22 (sulfur dioxide)
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Figure 1-65 - Tunnel 22 Hydrogen Sulfide

T-22 (hydrogen sulfide)
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Figure 1-66 - Tunnel 22 Methane

T-22 (methane)
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Figure 1-67 - Tunnel 22 Silicon Dioxide

T-22 (silicon dioxide)
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Figure 1-68 - Tunnel 5 Carbon Monoxide

T-5(carbon monoxide)
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Figure 1-69 - Tunnel 5 Nitrogen Dioxide

T-5 (nitrogen dioxide)
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Figure 1-70 - Tunnel 5 Nitrogen Dioxide

T-5(nitrogen oxide)
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Figure 1-71 - Tunnel 5 Sulfur Dioxide

T-5 (sulfur dioxide)
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Figure 1-72 - Tunnel 5 Hydrogen Sulfide
T-5 (hydrogen sulfide)

8
7
6
5
Fil
3
2
1
0

.\@ﬁ Q@ﬁ \@beb‘ . i Q\S\:ﬁ‘ @fﬁ" . & \\}Qw”‘ \Q\ﬂ?‘ @""’Wb‘ %%qw"' Oc}:b"“

B Hydrogen Sulfide B Deviation from Standard

Rogun Hydropower Project i Updated Environmental and Social Impact Assessment PUBLIC
Project No.: P181029 | Our Ref No.: ESIA-Volume 2-Eng August 2025
Project Management Group, JSC ARogun HPPO, D F Page 41



Figure 1-73 - Tunnel 5 Yard Methane

T-5 (methane)
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Figure 1-74 - Tunnel 5 Silicon Dioxide

T-5(silicon dioxide)
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1.4.1.4. Summary

1.4.2. A summary of pollutant detection (V) and exceedances of the Project Standards by spot measurements (V) at each monitoring location is shown in
Table 1-2.

Table 1-2 7 Pollutant Detection By Location (  -- denotes no sample taken)

Location Out/In Dust CcO NO; NO SO, H.S CHa4 CsHs SiO;

Upstream Cofferdam Out \% \% \ \% \Y

Downstream Cofferdam Out \Y \ \Y, \Y, \%

GIS Yard (portal of Tunnel 4) Out V

Main Dam Core Out \% Vv Vv \% \% \%

Main Dam Core (middle) Out \Y

Main Dam Core (left side) Out V

Quarry No. 26 Out -- V \% \

GG2 Out -- \% \% \% \% \% \Y V

Asphalt Plant Out -- V \%

CP-2 Out -- V \%

CP-3 Out -- \

Quarry No. 17 Out -- \%

Tunnel 2 Entrance In \Y, -- - - - - - - -
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Location Out/In Dust (6{0) NO2 NO SO; H>S CHa CsHs SiO;
Tunnel 2 Intersection with Tunnel 8 In Vv - - - - - - - -
Tunnel 2 Intersection with Tunnel 4 In \Y = = = — - - - -
Tunnel 4 Middle In \Y - - - - - - - --
Entrance of Tunnel 4 In Vv V V V \Y% \% V \
Tunnel GIS Yard In Y, -- - - - - - - -
Tunnel 3A In - \Y \Y \Y, Vv Vv Y Vv
Tunnel 22 In -- Vv Vv V \% V V \%
Tunnel 5 In -- \% \% V V V | V \%
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1.4.3.

1.4.4.

1.4.5.

1.4.6.

1.4.7.

1.4.8.

The monitoring data collected for the period November 2023 and October 2024 indicate the
presence of dust at all sampled locations inside and outside the tunnels. Outside the tunnels, the
highest spot samples were taken upstream and downstream of the cofferdam and the main dam
core outside winter when temperatures are higher. Inside the tunnels, the highest samples were
taken in the tunnel 2 entrance and tunnel GIS yard. There were no exceedances of the dust criterion
in the sampling period.

Pollutant species produced by fuel combustion (CO, NO2, NO and SO;) were detected at the
cofferdam, main dam core, quarry no. 26, GGT and the asphalt plant. However, no exceedances of
the mitigation criteria were detected.

The pollutants H,S and SiO, have been detected outside and crucially indoors. Exceedances of the
carbon monoxide silica dioxide mitigation criterion indicate elevated levels of this pollutant were
present in the sampling period.

Site Audit (2023)

WSP completed an independent site audit in May 2023 to assess the routine monitoring program
compliance with international best practice, and the veracity of the results.

During the audit, a series of air quality spot samples of particulate matter (PM10) were collected.
These were taken using a hand-held light-scattering laser photometer that provided real-time
aerosol mass concentrations.

Figure 1-74 and the sampling results in Table 1-3.
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1.4.9.

1.4.10.
1.4.11.

1.4.12.

Results
Visual Inspection

A visual assessment of the site described both in previous audits and various site visits provides the
following additional context (see

Figure 1-76 to Figure 1-80)

9 The construction area on the left bank generates significant dust, which is visible as a cloud
above the site when viewed from a distance.

1 A substantial amount of fugitive dust is generated due to the movement of construction traffic on
dry and dusty haul roads within the site, primarily on the left bankd this is the case only in dry
conditions, which would prevail in summer and early autumn. Most above-ground roads are
unpaved, and watering of road appears to be inconsistent across the site, with left bank roads
better (but not adequately) watered, but the Lot 3 right bank access road to the site being
extremely dusty and poorly watered, resulting in large fugitive dust emissions when used by
vehicles.

1 Fugitive dust is generated by handling of dusty materials, and evidently from trucks dumping
materials down the side of embankments on a regular basis.

1 Borrow pits, spoil storage areas and stockpiles are uncovered and observed as major sources of
fugitive dust under windy conditions, although there are relatively few workers present to be
exposed.

9 Trucks carrying materials are not covered, but exposed materials nevertheless appear to be a
relatively minor contributor to fugitive dust across the site.

1 The existing conveyor belt transporting materials from the upstream stockpile and primary
crusher to the dam site is covered and generates little dust It has replaced a fleet of dump
trucks, thus reducing traffic and dust by a significant amount in recent years.

1 An 8-9km covered conveyor (called the dlying beltd has been constructed to takes materials
from the downstream quarry and stockpiles to the dam site. This led to a reduction in fugitive
dust and exhaust emissions by reducing the number of vehicles required to transport materials.

91 Fugitive dust and particulates are generated by underground vehicles, contributing to very poor
air quality in the tunnels. In many locations, there is poor or no mechanical ventilation. In
underground roads where daylight is not visible, and where no natural ventilation is possible,
visible dust is present despite water ingress into tunnels from pipe work and other sources,
which would be expected to have a mitigating effect (see Error! Reference source not found.).

1 A high intensity of diesel-powered vehicle movement in the tunnels continue to emit PMzs, NO>
and CO resulting in poor underground air quality. A deep haze in the air of many tunnels and in
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the powerhouse and other underground workplaces (especially where penstock and intake
tunnels and shafts are being excavated) is likely to be a combination of humidity, diesel
emissions, and fine particulates, which is considered almost certainly to present a significant
health hazards to those who experience chronic exposured this includes powerhouse staff and
also construction staff since construction has been ongoing for nearly a decade and will continue
until 2029.

1 Ventilation of underground spaces and works is not considered sufficient, and the equipment
observed (large fans with no connecting ducts or tubes) simply moves dirty air around the
tunnels as opposed to introducing clean air from outside.

1.4.13. Visible dust generation above ground and the deep haze underground demonstrate that more
comprehensive management is required to improve current conditions at the site, and in particular to
reduce risks for those working on site (particularly underground), those now residing in nearby
Construction Camp 1, the settlement located in Construction Site 2, and future worker
accommodation in Construction Site 2 and Area 5 downstream of the dam.
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Table 1-3 - Spot Sampling Results

Sample Point Date and Location Nearby Activities/Sources Monitored PM 19 AQS a OEL ( mg/
Sampling Observed Concentration ( mg/ mj
Period (mg/ mj)
Average Peak
(15-min)
1 02/05/2023 Underground works Welding (10m), construction of tunnel | 0.1 0.2 0.045 (24- @ 6 (silica dust,
09:24 - 09:39 area, Pit 5 E:EF;r;s(glooan), generators (10m), hour) 15-minutes)
9 0.015 0.05 (diesel
(annual) exhaust)
2 02/05/2023 Above Ground DT1 Haulage trucks (within 10m) 0.05 -- -- 6 (silica dust,
09:57 - 10:12 Outlet Downstream 15-minutes)
0.05 (diesel
exhaust)
3 02/05/2023 Downstream, Coffer Batching of concrete Haulage, 0.03 -- -- 6 (silica dust,
10:15 - 10:30 Dam ﬁgl%ﬁ)gate piles/stacking (all 200m 15-minutes)
0.05 (diesel
exhaust)
4 02/05/2023 On-Site Laboratory None 0.01 -- -- 6 (silica dust,
10:45 i 11:00 15-minutes)
0.05 (diesel
exhaust)
5 02/05/2023 Roadside, Near Haulage trucks (within 10m) 0.05 0.4 -- 6 (silica dust,
11:36 - 11-51 Reservoir 15-minutes)
0.05 (diesel
exhaust)
Rogun Hydropower Project I Updated Environmental and Social Impact Assessment PUBLIC
Project No.: P181029 | Our Ref No.: ESIA-Volume 2-Eng August 2025

Project Management Group, JSC fARogun HPPO, DF z Page 49



Project

Management

Group,

JSC

ARogun HPPO, DFZ

Sample Point Date and Location Nearby Activities/Sources Monitored PM 1o AQS a OEL ( mg/
Sampling Observed Concentration ( mg/ mj
Period (mg/ mj)
Average Peak
(15-min)
6 02/05/2023 Adjacent Crushing None 0.04 -- -- 6 (silica dust,
1212 - 12:27 Plant/Background 15-minutes)
0.05 (diesel
exhaust)
7 02/05/2023 Adjacent Crushing Plant | Crushing Plant Active (within 20m) 0.06 -- - 6 (silica dust,
15:30 - 15:45 15-minutes)
0.05 (diesel
exhaust)
8 02/05/2023 Adjacent Conveyor Belt | Conveyor Belt (10m), Aggregate 0.08 0.2 -- 6 (silica dust,
. . (10m), Stockpiles (80m), Haulage 15-minutes)
15:47 - 16:02
Route (100m, below) 0.05 (diesel
exhaust)
9 02/05/2023 Haulage Route Haulage trucks (within 10m) 0.04 3.0 -- 6 (silica dust,
16:05 - 16:20 15-minutes)
0.05 (diesel
exhaust)
10 02/05/2023 Underground Tunnel Tunnel access. Haulage trucks (20m) | -- 0.18 -- 6 (silica dust,
16:28 - 16:43 DT4 (air venting in place) 15-minutes)
Excavation works. Diggers and hand -- 0.15
(10m) (damping undertaken)
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Sample Point Date and Location Nearby Activities/Sources Monitored PM 1o AQS a OEL ( mg/
Sampling Observed Concentration ( mg/ mj
Period (mg/ mj)
Average Peak
(15-min)
Background 03/05/2023 Within workers None 0.08 -- 0.045 (24-
(Workers 09:00 - 09:30 compound hour)
Residence) 0.015
(annual)
Background 03/05/2023 Hotel Grounds, Rogun None 0.06 - 0.045 (24-
(Hotel) 09:45 - 10:00 Town hour)
0.015
(annual)

a WHO (2021) Air Quality Guidelines (World Health Organization, 2021) - New World Health Organization (WHO) Global Air Quality Guidelines (AQGS) provide
clear evidence of the damage air pollution inflicts on human health, at even lower concentrations than previously understood. The guidelines recommend new air
quality levels to protect the health of populations, by reducing levels of key air pollutants, some of which also contribute to climate change.

b Russian Federation Occupational safety standards system. General sanitary requirements for working zone air GOST 12.1.005-88 (Russian Federation, 2005) -
Interstate standard from the Russian Federation for the acceptable concentrations of various substances in the ambient air of working environments. Occupational
exposure to air pollutants, used in the absence of Tajik occupational exposure limits.
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Figure 1-76 - On Site Observations of Visible Dust from Construction Activities

3

Visible dust plumes from internal haul roads (2023) Visible dust plumes from dumping materials and works on Lot 2 (dam) and Lot 3 (right bank structures) (2023)
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Figure 1-77 - Dust cloud above the construction area on the left bank (2024)
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Figure 1-78 - On Site Observations of Visible Dust from Construction Activities

Visible dust plumes from material dumping down embankment (2023)
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Figure 1-79 - Poor Air Quality in Underground Working Area (Lot 4 Early Works).

Evidence of extremely poor air quality inside tunnel working area (2023)

Figure 1-80 - The 'Flying Belt' Conveyor (2024)
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1.4.14.

1.4.15.

1.4.16.

1.4.17.

1.4.18.

1.5.

1.5.1.

1.5.2.

Audit Summary

The results show that the measurements taken were generally within the adopted criteria for safe air
quality within the working environment, however, given the short-term nature of sampling, the
findings should be considered indictive only. The results cannot be used to assess regulatory
compliance.

Summary

To meet the requirements of the Law of the Republic of Tajikistan on the Protection of Atmospheric
Air (Article 28), a comprehensive monitoring program has been established at the Project site. An
independent audit of the program in 2023 determined that to indicate the presence of air pollutants
and localized elevated concentrations, the program is for purpose. However, given the short-term
nature of sampling, the findings should be considered indictive only and cannot be used to assess
regulatory compliance.

The program has been designed to detect a suite of air pollutants including dust, combustion
products, H>S, CH4 and SiO.. All pollutants were detected at the site with plumes of visible dust
dispersed at rates determined by prevailing meteorological conditions. Only the pollutant SiO» and
CO triggered the mitigation criteria during the short sampling program.

For the purpose of assessing compliance with the air quality Project Standards described in Volume
1, Chapter 8: Air quality , the monitoring program in its current form does not provide adequate
data for the following reasons:

1 Spot samples do not represent air pollutant concentrations for the same exposure periods as the
Project Standards for both ambient and occupational exposure;

9 The sampling period is not a full year and therefore may not represent pollutant concentration
fluctuations caused by all meteorological conditions; and

1 The instrumentation used is not able to sample for the exposure periods required to assess
against the Project Standards.

Further work will now be completed to refine the monitoring program to provide data to inform air
pollutant management actions, embedded design mitigation and regulatory compliance.

CLIMATE AND GREENHOUSE GASES
Climate Baseline

Current Climate Baseline

Tajikistan is the smallest country in Central Asia; approximately 93% of its territory is mountainous
regions and 6% is occupied by glaciers. Tajikistan is in the temperate continental climate zone with
moderate climate variables typical of Central Asia. Climate variability is linked to its geological sub-
state, which includes plain areas and mountains. Tajikistan is prone to natural disasters; typically
avalanches in winter, flash floods in the spring and high temperatures and dust storms in the
summer (World Bank, 2020).

The glaciers form an important role in regulating the climate whilst also retaining water and
controlling flows (UNDP). Climate change impacts are already observed in Tajikistan, with 20 billion
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1.5.3.

1.54.

155,

cubic meters of ice volume within glaciers already lost during the 20th century (about 2.5%), which is
likely to be accelerated by increasing temperatures. Observations since 1930 suggest that the total
area of glaciers has decreased by approximately 30%. It is estimated that the total glacial area will
decline by up to 20% within the next 30-40 years, depleting water resources and increasing the risk
of mudflows and floods (Global Support Programme).

The climate change data describes trends in precipitation, temperature, wind and the impacts
throughout the operational design life. Detailed hydrological data and trends affecting the operation
of the Project can be found in Volume 1. Chapter 13 : Water of this ESIA.

Information on the current climate of Tajikistan has been obtained from the World Bank Climate
Change Knowledge Portal (World Bank , 2020) and this serves as the baseline for the assessment.
The Project is located in the Districts of Republican Subordination (DRS) located across central and
west Tajikistan, which the World Bank Climate Change Knowledge Portal refers to as Tadzhikistan
Territories and baseline climate information for the sub-region of the DRS is presented as
representative of the regional climate.

Temperature

The temperatures experienced across Tajikistan are moderated by the mountainous terrain.
Average monthly temperatures in the DRS are slightly warmer in comparison to the rest of Tajikistan
as presented in Figure 1-81.
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Figure 1-81 - Average Monthly Temperature for the DRS (red) and Tajikistan (orange) (1991 -
2021)
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1.5.7. The coldest month in the DRS is January with an average temperature of -8.5cC and an average
minimum temperature or -12.9¢C. July is the warmest month with average temperatures in the
region of 17.1cC, and maximum summer temperature reaching 24.1cC.

1.5.8. Seasonal temperatures range from an average of -6.9cC in winter (December, January, February)
and 15.9¢C in the summer (June, July, August). The average minimum temperature in winter is -
11.0aC and average maximum summer temperature is 23.1cC.

1.5.9. Table 1-4 shows historic temperature records from the 30 year time periods covering 1961 to 1990
and 1991 to 2021. The data shows that minimum average winter temperatures have increased by
1.07A Gind maximum average summer temperatures have increased by 0.37A C

Table 1-47 DRS Historic Average Temperature Comparison

Year Minimum Maximum Average Annual Temp
average average
winter summer
temperature | temperature
(AC) (AC)
1961-1990 -12.10 22.71 4.17
1991-2021 -11.03 23.08 4.86

Precipitation

1.5.10. Average monthly precipitation in the DRS is generally higher in comparison to the rest of Tajikistan,
as presented in Figure 1-82.
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1.5.11.

1.5.12.

1.5.13.

1.5.14.

Figure 1-82 - Average Monthly Precipitation for  the DRS (blue) and Tajikistan (pink) (1991 -
2021)
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Within the DRS, the wettest month is March recording 126.9mm of precipitation. September is the
driest month with 8.5mm of precipitation recorded.

o

o

o

o

Seasonally, average winter (December, January, February) precipitation is 289.5mm with the
summer season (June, July, August) recording on average 76.4mm.

Precipitation records from the 30 year time periods covering 1961 to 1990 and 1991 to 2021 indicate
increases in summer, winter and annual average precipitation rates of the DRS as detailed in Table
1-5 which shows that from 1991 to 2021, average annual precipitation in the DRS was
approximately 67mm higher than the average for 1961-1990. Increased precipitation, and changes
to seasonal precipitation can result in flash flooding.

Table 1-57 DRS Historic Average Precipitation

Year Minimum average Maximum average Average Annual
winter precipitation summer precipitation Precipitation (mm)
(mm) (mm)

1961-1990 60.96 253.35 801.65

1991-2021 76.42 289.49 868.95

Water stress indicators for the region show that the Project is in an area of low (<10%) annual water
stress. The Project is in an area at medium risk (0.4 7 0.6) of drought in the current baseline, where
drought risk is categorized as low between 0.0 and 0.2 and high between 0.8 and 1.0) (World
Resources Institute, 2021).
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Wind

1.5.15. Wind speed data is not available from the World Bank Climate Change Knowledge Portal. However,
Meteoblue presents observed climate data for the DRS (Meteoblue, 2024) with data obtained from a
weather station approximately 72km away from Project site shown in Error! Reference source not
found.Figure 1-83. This data is provided as an indication of the wind speeds at the Project site.
Wind speeds are typically lowest in July and August and highest in March.

Figure 1-83 - Average Monthly Wind Speed (mph) for the DRS 2022
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15.16. Dust storms are common in Tajikistan due to the
which extends from the Sahara to the Gobi deserts. Dust storms are typical between April and
November, however they are primarily associated with lowland areas. Between 2000 and 2014, the
average annual number of days with a dust haze in Dushanbe (located approximately 100km west

of the Project) was 12, and seven of those were noted as a strong haze were visibility is less than
2km (Abdullaev, S. F., and Sokolik, I. N., 2019).

Solid Mass

Mudflow and landslides within mountainous and foothill regions are unpredictable and result from
saturated ground, generated through precipitation and/or melting glaciers. Avalanches are where
large amounts of uncompacted fresh snow are set into motion. The DRS is classified as having a
high risk of landslides as rainfall patterns, terrain slope, geology, soil, land cover and (potentially)
earthquakes that make localized landslides a frequent hazard phenomenon (GFDRR, 2020). Most
mudflows occur in spring in lowland areas and in summer in highland regions when snowmelt
occurs. Avalanches are typically observed in February and March (OSCE, n.d.)

Greenhouse gases (GHG)

Tajikistan, as a signatory to the UN Framework Convention on Climate Change, submits reports on
the country& GHG emissions. The most recent Nationally-Determined Contribution (NDC) report
was submitted in 2021 and includes a GHG inventory covering the period 1990-2016. This data
shows that Tajikistan®& emissions fell precipitously after 1990, from a high point of over 35,000
MtCO2eq to a low of around 8,000 MtCO2eq in 1998. Total emissions remained around or below
10,000 MtCO2eq from the mid-1990s until the mid-2010s. Increases were noted after 2015,
although it is noted that in 2016, total emissions remained just 39% of the 1990 total. These large
falls in emissions came largely from the energy and agriculture sectors (Updated NDC of the
Republic of Tajikistan, 2021).

Figure 1-84 - GHG Inventory of Tajikistan, 1990 -2016 (MtCOZ2eq)
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Data from the International Energy Agency is less complete than the NDC Report, with very limited
data regarding agricultural and industrial emissions as only CO2 from fuel combustion is covered.
However, the data covering the period 2000-2022 shows a similar direction of travel, with static, low
emissions recorded from 2000 until the mid-2010s, with a sharp rise from 2014 until 2022. This rise
was driven largely by increased burning of coal and oil (IEA, 2023). It should be noted that this has
occurred in the context of significant population growth, with the Tajik population increasing from
approximately 6.3 million in 2000 to 10.1 million in 2023 (World Bank Group Data, 2024), as well as
poverty reduction efforts (see Section 12, Social baseline).

Figure 1-85 - Estimated fuel combustion emissions of the Republic of Tajikistan (IEA)
(MtCO2) and population 2000-2022
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While hydropower provides over 40% of the energy mix of Tajikistan and over 90% of domestic
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1.5.18.

1.6.
1.6.1.

1.6.2.

1.6.3.

electricity generation (IEA, 2023), industrial and residential coal consumption has increased sharply
in recent years. The Tajikistan Development strategy by 2030 states the policy goal of scaling up
energy production to meet both domestic and export demand primarily through increased
hydropower capacity, as well as the development of renewables such as solar (UNECE, 2024).

Hydropower is considered to be a clean and renewable source of energy, although emissions are
incurred at various points throughout the lifecycle of a plant. During construction and maintenance,
emissions and incurred by the production and transportation of materials, and the operation of on-
site plant and facilities. Reservoirs can also be net emitters of GHGs, especially early in their
lifecycle, due to the decomposition of organic matter which produced methane which then dissolves
in the water, and is released either as bubbles or as water passes through the turbines, although the
strength of this effect is determined by the specificities of the reservoir, and in some cases
reservoirs may be carbon sinks (International Hydropower Association, 2022) (BBC, 2024) (Office of
Energy Efficiency and Renewable Energy, n.d.). Indirect emissions due to land use change may
also occur, if carbon sinks are lost (Alsaleh, Mansur Abdulwakil, & Samad Abdul-Rahim, 2021).

NOISE AND VIBRATION

The baseline noise conditions presented in this section correspond to current conditions. The
original submission of the ESIA did not include baseline noise data.

Baseline Survey

A baseline noise survey was undertaken in May 2023 to establish the noise climate within the
Project site. The baseline noise conditions are representative of typical construction activities at a
given time on site and they do not intend to represent the noise climate of the entire duration of the
construction program. Baseline measurements consisted of short-term attended measurements and
are therefore only representative of conditions at the time the measurements were undertaken.
However, the baseline data acquired serves as useful indicator of the existing noise climate.

Table 1-6 presents a summary of the noise levels measured during the survey.

Table 1-6 - Summary of Measured Noise Levels

Measurement Location Average Sound Maximum Sound Rationale
Pressure Level, dB Pressure Level, dB
LAeq.T LAmax
I I T 1
17 Area 1 Campsite 60 75 Significant numbers of sensitive

receptors present

2 - Haul Road 76 95 Notable noise source

3 - DT4 Tunnel 86 99 Notable noise source

47 Cofferdam 81 103 Area 1 Campsite

51 Conveyor 2m 81 84 Notable noise source

571 Conveyor 10m 77 80

61 Crushing 30m 89 98 Notable noise source

61 Crushing 50m 85 94
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Table 1-7 shows the approximate distance from the measurement locations to the main activities.

Table 1-7 - Noise Measurement Distance

Measurement Location Distance (m)
171 Area 1 Campsite 400

21 Haul Road 15

31 DT4 Tunnel 10

471 Cofferdam 40

51 Conveyor 2 and 10

6 1 Crushing Plant 30 and 50

Baseline Data
1.6.4. Baseline data were collected at six locations on the Site, as shown in Figure 1-86.

1.6.5. The purpose of the survey was to provide some quantification of the existing sound climate from
various sources and receptors across the construction site.

Figure 1-86 - Noise Survey Locations

P LT S O O B
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1.6.6.

1.6.7.

Area 1 Campsite

Noise levels in the Area 1 Campsite were relatively loud with some obvious presence of noise from
construction traffic using the Site6 sad network, private transport and general settlement noise.

A short-term noise measurement was undertaken within Area 1 Campsite overlooking the haul road
in the main site, as shown in Figure 1-88. The noise measurement was undertaken at

approximately 3m from the
time history of the measured dB Laeqr SOund levels.

fa-ade

Figure 1-87 - Time Histor y Noise Levels - Area 1 Campsite
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Figure 1-88 - Baseline Noise Survey Photos - Area 1 Campsite

1.6.8. Figure 1-88 shows the noise levels in each 1/3 octave frequency band. The data indicates that
noise levels are concentrated in low frequencies between 40 to 160 Hz.

Figure 1-89 - Noise Level Spectrum - Area 1 Campsite
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Haul Road

1.6.9. The noise character of the Haul Road is similar to many main roads in being dominated by a
constant profile of peaks and troughs in sound as road traffic passes through. Traffic generally
ranged between 4x4 vehicles, pickup trucks, HGVs and other heavy construction traffic.

1.6.10. A short-term noise measurement was undertaken within short distance of the haul road in the main
site, as shown in Figure 1-90. The noise measurement was undertaken at approximately 15m from
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the haul road during a normal period in the daytime. Figure 1-91 shows the time history of the
measured dB Laeqr sound levels.

Figure 1-90 - Time History Noise Levels - Haul Road
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Figure 1-91 - Baseline Noise Survey Photos - Haul Road
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1.6.11. Figure 1-91 shows the measured noise levels in each 1/3 octave frequency band. The data
indicates that noise levels are concentrated in low frequencies between 63 to 100 Hz.

Figure 1-92 - Noise Level Spectrum - Haul Road

Noise Level Spectrum
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DT4 Tunnel

1.6.12. The noise profile of the D4 was dominated by a relatively constant level of noise from a range of
construction activities happening at the time that the survey was undertaken.

1.6.13. A short-term noise measurement was undertaken within short distance of the activities inside DT4,
as shown in

1.6.14.
1.6.15.

1.6.16. Figure 1-93. The noise measurement was undertaken at approximately 10m from the activities
during a normal period in the daytime. Figure 1-94 shows the time history of the measured dB Laeq,t

sound levels.
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Figure 1-93 - Time History Noise Levels - DT4 Activities
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Figure 1-94 - Baseline Noise Survey Photos DT4 Activities

1.6.17. Figure 1-94 shows the noise levels in each 1/3 octave frequency bands. The data indicates that
noise levels are equally distributed across the frequency bands.

Figure 1-95 - Noise Level Spectrum - DT4 Activities
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Cofferdam

1.6.18. A short-term noise measurement was undertaken within short distance of the activities at the
Cofferdam, as shown in Figure 1-95. The noise measurement was undertaken at approximately
40m from the activities during a normal period in the daytime. Figure 1-96 shows the time history of
the measured dB Laeq,r SOUNd levels.
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Figure 1-96 - Time History Noise Levels - Cofferdam Activities
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Figure 1-97 - Baseline Noise Survey Photos - Cofferdam Activities
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1.6.19. Figure 1-97 shows the noise levels in each 1/3 octave frequency band. The data indicates that
noise levels are concentrated in low and mid frequency bands.

Figure 1-98 - Noise Level Spectrum - Cofferdam Activities
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Conveyor

1.6.20. Noise levels around the conveyor are generally characterized by the obvious presence of noise from
construction vehicle movements and construction activities.

1.6.21. A short-term noise measurement was undertaken within short distance of the conveyor, as shown in
Figure 1-98. The noise measurements were undertaken at approximately 2m and 10m from the

activities during a normal period in the daytime. Figure 1-99 shows the time history of the measured
dB Laeg,t SOuNd levels.

Figure 1-99 - Time History Noise Levels - Conveyor
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86

Leg(at 10m)

Leg(at 2m)

Sound Pressure Level (dBA)

Figure 1-100 - Baseline Noise Survey Photosv - Conveyor
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1.6.22. Figure 1-100 shows the noise levels in each 1/3 octave frequency bands. The data in the graph
shows that noise levels are concentrated in low and mid frequency bands.

Figure 1-101 - Noise Level Spectrum - Conveyor
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Noise Level Spectrum
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Crushing Plant

1.6.23. Noise levels around the crushing plant are generally characterized by the obvious presence of noise
from construction vehicle movements and construction activities.

1.6.24. A short-term noise measurement was undertaken within short distance of the crushing plant, as
shown in Figure 1-102. The noise measurements were undertaken at approximately 30m and 50
from the activities during a normal period in the daytime. Figure 1-102 shows the time history of the
measured dB Laeqrsound levels. It is noted that this is one of two crushing plants of similar size.

1.6.25. Itis considered that, based on the site visit and meetings with the Contractors, this item would be
one of the main noise sources on site during the construction phase.

Figure 1-102 - Time History Noise Levels - Crushing Plant
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Figure 1-103 - Baseline Noise Survey Photos - Crushing Plant

1.6.26. Figure 1-103 shows the noise levels in each 1/3 octave frequency bands. It can be seen from the
graph that noise levels are concentrated in low and mid frequency bands.
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