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managerial body in the electric power and coal industries,
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state governing body specially authorized for the solution
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A. INTRODUCTION

A.1. Scope

The scope of the present document is to summarize the Environmental Impact Assessment (EIA) for
the decommissioning of the inefficient existing power plants units Ill and IV and the construction and
operation of a new combined cycle gas unit (CCPU) in the Takhiatash Thermal Power Plant (TPP),
in north-western Uzbekistan, which owner is Uzbekenergo (UE).

This EIA was entrusted to the GAS NATURAL FENOSA ENGINEERING (GNFE) Company on
behalf of the Asian Development Bank (ADB).

A.2. Project history and justification

Takhiatash TPP was constructed between 1961 and 1990 in six stages, as shown below. In 1980
uneconomic and obsolete equipment of the I-ll lines was dismantled. Therefore, the installed
capacity of Takhiatash TPP is currently 730 MW.

Units ] Il 11 Y )Y Vi
Year of installation 1961 1964 1969 1974 1987 1990
Installed capacity of the 24 28
line, MW demounted | demounted 200 110 210 210
Installed capacity of TPP, MW 730

The project “Construction of 230-250 MW CCGT at Takhiatash TPP” is a priority project identified by
Uzbekenergo. Takhiatash TPP, with the installed capacity of 730 MW, is the main power supply
source for the Karakalpakstan and Khorezm regions with over 3 million people located in the
western part of Uzbekistan. The power demand outlook is strong with a number of industrial
development projects envisaged for the region, exceeding currently available capacity. Furthermore,
operational lifetime of the Takhiatash TPP’s equipment is 22-43 years, resulting in its degradation
and the increasing in the probability of accidental risk with potential negative consequences for the
environment.

This project will allow cutting operational expenses, increasing the efficiency of energy
transformation and the reliability of supply of energy to the consumers, and improving the
environmental situation as a result of the replacement of the obsolete equipment of Ill and IV lines
by the new CCPU.
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A.3. Location and access

The existing TPP is located in the city of Takhiatash, 3 km to the south-west of the city centre, on the
left bank of Amudarya river. It occupies the central part of the Republic of Karakalpakstan

(Khodjeyliy region), located in north-western Uzbekistan. The capital city of the Republic, Nukus, is
located 20 km to the north of TPP industrial site.

Takhiatash

Takhiatash TPP location

Construction site for CCPU is planned to require the additional territory of 21 hectares on the south

side of Takhtiatash TPP. The location of key project components in relation to the wider Project area
is shown in the following picture.
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Location of the TPP, city of Takhiatash, Amudarya River and the intake and discharge Suenly canal

Location of the existing Takhiatash TPP (blue line) and the future CCPU area (red line)
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10.

11.

12.

13.

14.

B. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK AND STANDARDS

In compliance with the Cabinet Ministers’ Decree of the Republic of Uzbekistan (RUz) No. 491,
thermal power stations with capacity of 300 MW and more belong to Category 1 and therefore must
undertake national EIA procedure.

The ,Concept Statement on Environmental Impact’ (Stage | of the national EIA approval process)
was developed as part of Takhiatash TPP pre-feasibility study and submitted to the State
Environmental Expertise Appraisal which approved the draft environmental impact statement in
November 2012 (#18/963). In this approval is mentioned that the ,Statement of Environmental
Impact’ (Stage Il of the national EIA approval process) was not needed due to the considered
complete information presented in Stage |. ,Statement on Environmental Consequences’ (Stage |l
and last of the national EIA approval process) will be achieved previously to the commissioning of
the project. This report will detail the modifications to the project design made from the the
Glavgosecoexpertiza/Gosecoexpertise review at the first two stages of the EIA process, the
comments received through the public consultation, the environmental norms applicable to the
project and environmental monitoring requirements associated with the project and principal
conclusions.

The Environmental Impact Assessment presents the information from the original Russian EIA and
includes some additional sections required to meet ADB environmental policy requirements. With
reference to ADB’s Safeguard Policy Statement SR1 on Environment, this Project is considered to
be a ,Category A’ project and therefore a complete EIA is requested.

Throughout the project (starting from design, construction, decommissioning and through to unit
operation) all requirements in RUz environmental legislation and ADB’s safeguards policy statement,
including World Bank Group Environmental, Health and Safety guidelines (specific Guides
concerning thermal power stations published in December 2008, and general guides published in
April 2007) and international conventions were incorporated into the study.

It should be pointed out that limit values concerning gas emissions, noise, waste, air quality etc,
were based on [whichever was] the more restrictive of the two regulation sources (national or
international).

C. PROJECT DESCRIPTION

Existing power plant (units Il to VI)

The existing plant currently consists of four power generation units (IlI-IV-V-VI) with a total installed
capacity of 730 MW. It also comprises a heating water converter plant to supply not only the TPP’s
own hot water requirements but also Takhiatash city.

The main fuel for Takhiatash TPP is natural gas from Bukhara deposit that is supplied to the TPP

through two aerial pipelines. Mazut, a type of residual black oil, is used as back-up fuel.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

Il and IV units, with a total installed capacity of 310 MW (boilers No. 1-6), are to be dismantled whereas
V and VI units, each one with a capacity of 210 MW (boilers 7-8), will continue operating. Boilers are
designed to burn both natural gas and mazut. Exhaust gases from boilers No. 1-4 are discharged into
the atmosphere through the 80 m high stack whereas gases from boilers No. 5-8 are discharged
through the 150 m high stack.

The water supply source for the existing units of the TPP is Suenly canal, which is fed by Amudarya
river. The quality of this water is characterized by a high content of suspended solids, mineralization,
chloride ions, sulphates and oil products so that a previous conditioning in the Water Treatment Plant
(WTP) is required.

The TPP currently operates with an open once-through cooling system. This means that intake water
from the canal passes through the condenser and, after the heat exchange, warm water is directly
discharged back to the canal being the volume of water intake is almost equal to the water discharge.
Apart from the thermal increase, discharge water characteristics are practically the same as the intake.

Power generated by the existing units of the TPP is evacuated via 35 kV, 110 kV and 220 kV.

New Combined Cycle Power Unit (CCPU)

The purpose of this project is the installation of a combined cycle unit with a net power of 230-250 MW.
It is based on bringing a gas cycle and a steam cycle together, allowing for the thermal energy
contained in the gas cycle exhaust gases to be used to generate steam with sufficient energy to be
used in the steam cycle. In this way, performance is much higher (in the range of 50-60%) than that
obtained by any conventional thermal power plant at present, even far above that of any newly built
simple cycle, gas or steam power plant, resulting in environmental improvement, thanks to a more
efficient use of the primary energy, and a reduction in generation costs.

Natural gas is the main and backup fuel for CCUP and it will be supplied from the existing Gas
distribution plant (GDP) 2 km away from the TPP. Taking into account the decommissioning of units IlI
and 1V, the GDP will be sufficient for the natural gas CCPU needs.

Amudarya River will be the source of raw water at the new facilities of the CCPU through the existing
intake canal of the existing facilities of Takhtiatash TPP. Just a new pump station within the existing
intake canal will be needed to be constructed.

Circulating water system for the new CCPU is designed in closed circuit, including the installation of five
mechanical draft cooling towers.

It is planned to build a new water treatment plant for total water desalination in order to meet the
makeup water requirements of the CCPU’s steam cycle.
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25.

26.

27.

28.

29.

30.

A new heating-water converter plant is designed to provide heating of system water in system water
heaters by extraction steam from steam turbine heat extraction, and to supply system water using line
pumps in main heating system for consumers heat supply.

Power output of the new generator will be connected to the existing substation which will be adapted.
As units Ill and IV are going to be decommissioned, the existing transmission line has enough capacity
to evacuate power generated in the new CCPU.

C.1. Description of works

Construction phase

Due to the fact that the present project is not to build a new Thermal Power Station, but to extend an
existing plant, and in view of the fact that the new CCPU will be located at the same site as the Power
Station, it will not be necessary to build new access routes and certain infrastructure, since these are
already in place for existing Units (for instance, no new water intake and discharge canal or
transmission line are needed). Consequently, the extent and volume of the works will be less than those
necessary for a new Power Station being built on a new site.

Decommissioning phase

The efficiency improvement project involves the decommissioning of the units 11l and V.

During the commissioning of the new combined cycle unit, in order to maintain the power plant available
capacity, together with the more modern units V and VI, it will be necessary to keep units Ill and IV in
operation, complementing the power generated by the CCPU in order to cover the demanded power at
all time. Once the CCPU completes all tests and it is declared in commercial operation, it will start the
decommissioning of the units Ill and IV.

According to the schedule, boilers No. 1-4 shall be shut down first, in the first half of 2018 since they are
the most worn out boilers connected to a relatively low stack of 80 m; during the second half of 2018,
boilers No. 5 and 6 connected to the 150 m stack shall be shut down.

C.2. The project’s environmental and social aspects

The implementation of the project for construction of the new CCPU to replace obsolete and worn-out
boiler units shall help to improve environmental situation in the concerned area.
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31.

32.

33.

34.

35.

36.

Emissions

The emission of pollutants into the air is caused by the exhaust gas combustion of natural gas. Natural
gas is considered a clean fuel as it produces less atmospheric contamination than other liquid or solid
fuels,

The combustion chamber of the new gas turbine will be equipped with dry type low NOx burners (Dry
low NOx Hybrid Burner Ring), achieving emissions below 51 mg/Nm3 at 15% 02, dry basis (World
Bank emission limit). This fact together with the efficiency improvement of the new technology will allow
a reduction in emission of NOx of approximately 30% and a reduction of natural gas consumption on
321.4 min.m3/year also.

Regarding CO2 emissions, Uzbekistan is a country not listed in Appendix | of Kyoto protocol, and is
therefore not required to limit its emissions of CO2. The net reduction of CO2 emission gather with the
project will be of 30% which will contribute to climate change mitigation.

Noise

After the commissioning of the CCPU, new sources of noise will be added to the existing ones. The
level of noise must not exceed 80 dB(A) in operational zone one meter apart from equipment on rigid
foundation according to Uzbek legislation. Nevertheless, after the decommissioning of existing units Il
and IV, It is expected that global background noise will decrease due to the replacement of old and
noisy equipment by a new and less noisy one.

Effluents

The effluent treatment system will be design to fulfill discharge national and international standards. The
effluent treatment system consists of:

= Domestic effluents

Domestic wastewater or sanitary effluents is discharged though a pipe line to the Takhiatash
Municipal Waste Water Treatment Plant.

= Rainfall effluents

Rainwater will be collected along the territory and discharged into existing storm water sewer
system.

» Oil and Chemical effluents

A new treatment of effluents will be provided for the new CCPU without using the existing effluent
treatment installation. From the effluent treatment effluents are driven to the chemical treatment plant
slime lagoons and then into the TPP effluent channel.

= Circulation system blowdown

Cooling tower blowdown water, as it is similar to the intake water, is discharged into the TPP effluent
channel without treatment. TPP effluent channel discharges into Suenly canal.

The change from the open cooling system of units Ill and IV towards a closed circuit of the CCPU will
lead to:
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37.

38.

39.

Waste

The list of waste materials expected to be generated in the decommissioning of units Il and IV includes
asbestos cement plaster, basalt extra-thin fibre, wire netting, fire resistant concrete and thermo-isolated
concrete. For the decommissioning phase a specific plan must be undertaken
Environmental, Health and Safety Plan. For the construction of the CCPU, asbestos will be not
permitted as it use is forbidden by good international practices. Therefore, waste asbestos will not be

40% reduction of water intake

Almost a 50% reduction of thermal effluent returned to the canal which will allow a better
and faster dispersion. This fact would probably improve the environmental condition of
the aquatic ecosystem.

Increase of 225m>/h of water consumption to replace evaporated water and blow down in
the cooling towers. This is a negative impact but the magnitude is insignificant as it would
represent less than 1% of Suenly canal flow rate.

produced in the operation of the new unit.

The current management of wastes of the TPP can be used but some of the procedures should be
corrected to fulfill international good practices. Classification of hazardous or non hazardous wastes will

be based on the international Basilea Convention signed by Uzbekistan:

Non-hazardous wastes:

-Reuse:

Solid precipitation of the settling tank and pulp dump will be use in agricultural needs as fertilizer only
if analyses of the pulp characteristics conclude that there will not be rendered harmless or may
constitute a health or environmental risk.

-Recycled:

Iron, metal debris, stubs, wool debris, waste rubber and tires, waste paper and other recyclable
waste fractions can be selling to the enterprises currently being used in the operation of the existing

units.

-Recover:
Only non-hazardous wastes can be burned in existing boiler furnaces.
-Disposed:

Rest of non-hazardous wastes that are not being recycled as household and similar waste should be
transported to a properly designed, permitted and operated landfill. As an option, the municipal landfill

could include the following improvement measurements that are recommended:

Location of the municipal landfill further than 250 meters to residential areas and following
location recommendations of the IFC guidelines.

Soil cover material, with base and side slopes designed to minimize infiltration and
facilitate collection of leachate.

Low-permeability landfill liners to prevent migration of leachate.

Drainage and collection system and landfill cover (daily, intermediate, and final) to
minimize infiltration.

Leachate treatment on site and/or discharge to municipal wastewater treatment.
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40.

41.

42.

e Perimeter drains and landfill cell compaction, slopes and daily cover materials to reduce
infiltration of rainfall into the deposited waste.

e Prevention system of the run-on precipitation into the active area of the landfill and a
collection and control run-off system.

¢ Quantity and quality of leachate generated measured and recorded.
e Groundwater monitoring wells

Hazardous: Hazardous waste storage, transfer, disposal and treatment will be done by an authorized
waste management facility. The contractors handling, treating and disposing hazardous waste
should be reputable and legitimate enterprises, licensed by the relevant regulatory agencies and
following good international industry practice for the waste being handled (ensuring compliance with
applicable local and international regulations).

-Recycled:

Fluorescent lights shall be delivered to a specialized organization on lamp utilization as it is being
doing up to now.

-Recover:

Hazardous wastes cannot be burned at existing boiler furnaces as they are not provided with
exhaust gas treatment. Hazardous wastes can be burned or incinerated just in approved installations
with the proper treatment for exhaust gases in order not to introduce hazardous compounds into the
atmosphere.

-Disposed:

If there is not a hazardous waste landfill or storage which have the technical capability to manage
the waste in a manner that reduces immediate and future impact to the environment neither the
permits, certifications, and approvals of applicable government authorities, an specific facility must
be constructed or adapted to provide sound long-term storage of wastes on-site or at an alternative
appropriate location up until external commercial options become available. Mazut storage located
at 35 km of the TPP can be adapted as hazardous wastes storage for the construction,
decommissioning and operation phases if the following recommendations are undertaken:

e Remaining mazut should be completely removed or stabilizated in such a way to avoid
potential mixture with the hazardous waste to storage

e Reparation of the potential cracks and fissures that concrete wall, floor and roof could
have.

¢ Divide the tanks into different cells to separate wastes with different properties

e Cement should have low-permeability and be chemically resistant. Otherwise a liner
gathering these characteristics should be installed.

¢ Install a leachate collection and removal system if needed
e |Install a groundwater monitoring wells network

In any case, direct discharge of wastes will be never allowed on the ground.
Jobs
At present, the number of employees of Takhiatash TPP amounts to 1082 people. The project will

promote industrial development projects envisaged for the region. Consequently, this will promote
socio-economic development in the region and indirectly in whole Uzbekistan.
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44.

45.

46.

47.

48.

49.

50.

The construction phase will constitute the highest levels of activity with up to 1.000 construction
workers concentrated onto the project site. During operation phase, about 110 people will be
required for long term operation of the plant (81 production workers and 29 administrative-
management staff) but they will be covered with current workers from the TPP. Dismissal of the
current workers is not expected.

D. ALTERNATIVE SOLUTIONS EXAMINED AND JUSTIFICATION FOR THE SELECTED
SOLUTION

This section will explain why and how certain decisions were made and analysed concerning the
project under study.

D.1. “No project” alternative

The main goals of the Takhiatash TPP’s CCPU project are to cut operational expenses, to increase
the efficiency and the reliability of the energy supply to consumers, as well as to improve the
environmental quality within its area of influence.

The “No project” alternative means that Uzbekenergo decides not to construct the CCPU at
Takhiatash TPP and continues operating the technically obsolete and physically worn-out equipment
of lll and IV units. As a result, the reliability and technical condition of the equipment would decrease
and this option would result in even lower technical and economic indicators. Furthermore,
accidental risks with potential negative consequences for the environment would increase.

On the one hand, the power demand outlook in Karakalpakstan region is strong and, furthermore,
Takhiatash TPP not only provides the North-West region of the country with electricity but also heats
water for consumers supply in Takhiatash town and for covering its own needs.

On the other hand, operational lifetime of Takhiatash TPP’s equipment ranges from 22 to 43 years,
which is the main reason for the equipment reliability degradation and increases the probability of
accidental risks with potential negative consequences for the environment.

Not carrying out the project would mean potentially reducing the planned coverage of the energy
demand in Uzbekistan in case of failure of the worn-out equipment, with the resulting parallel
reduction in both economic development (delay in the development or investment in Takhiatash area
and the supplied cities due to a lack of infrastructure, etc.) as well as the quality of life of its
inhabitants (limited access to electricity and poor environmental conditions).

Given the consequences indicated and the social impact produced if the “no project” alternative is
considered, the most appropriate alternative is believed to be going ahead with the construction of
the CCPU at Takhiatash TPP.
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52.

53.

54.

55.

56.

D.2. “With project” alternative: location and technology alternatives

The implementation of the Takhiatash CCGT is a priority project within the development program in
Uzbekistan. The “with project” alternative will result in a quantitative improvement of the
environmental quality in the area of the TPP and an increased economic development in the region
and country.

Alternatives chosen for the project are the best option on location and technology, both combustion
and cooling system. As locate the project in an existing industrial area with part of the existing
facilities to be used for the new CCPU (transmission line, water intake and discharge canals, gas
supply) the environmental potential impacts are going to be minimized. By other hand, combined
cycle technology based on natural gas and refrigerated with a closed cooling water systems gather
the most environmental friendly power generation among those fuel combustion technologies
(normally used to produce base load energy). This technology achieves the highest rate of power
generation with the lowest rate of air emission pollutants. The closed refrigeration system has the
advantage to decrease the amount of water intake and discharge reducing the temperature increase
of the effluent compared to those open systems.

Karakalpakstan is an area of ecological disaster. The drying out of Aral Sea and ecological crisis in
the region has caused huge economic losses, affected living standards and health of population in
the Karakalpakstan and broader Aral sea area.

D.3. Physical environment

Climate

Climate in the Takhiatash TPP region — sharp continental is characterized by wide annual and daily
temperature fluctuation range. Annual air temperature is 13.64 °C. Maximal temperature 45 °C,
minimal - 26.80 °C. Annual precipitation level is 110.6 mm. Winds of north-east, north and east
directions prevail. Annual wind speed is 2.26 m/s. On rare occasions the speed of winds reaches 15
m/s and higher, because of the proximity of desert and dryness of underlying terrain which is
accompanied by significant dust transfer.

Air quality

Air quality in the Takhiatash TPP region is determined by the emissions of industrial centers as
Nukus, Urgench and Khodjeyli and depends on the conditions of spread of the dust from the bottom
of Aral Sea.

In order to determine air quality baseline, data over of approximately 2 years (2011-2012) from two
existing air quality stations in Nukus and Kizketken settlement area conducted by the Main
Hydrometcenter was analyzed. Results show that neither national nor international standards are
exceeded for NO, NO, and CO.
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60.
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62.

63.

64.

65.

Noise

With the purpose of knowing the currently background level noise in the surrounding areas of
Takhiatash TPP, a background noise level measuring campaign was carried out on 4th and 5th
March 2013 during the day and at night time.

From the eight measuring points, the half of them are located bounding the TPP and the other half
are located at residential areas, outside the plot of the power plant, in order to be representative of
the noise perceived by the population of the nearby settlements.

Measurements show that the background noise levels comply with what requirements of the
standards except for two points at night and one of them daytime. This point is a residential
settlement of a former army unit and the houses are located in close proximity to the southwest area
TPP fence.

Geology and soil

The territory of Takhiatash TPP is composed of quaternary sediments, which are sandy loam, clay
loam, clay and sand. According to the results of laboratory data and hydrochloric acid extracts, the
sands are considered saline. Sandy loam, clay loam and clay are non-saline.

4 samples near the Takhiatash TPP’s fuel tanks are analyzed in a twice-a-year basis. In addition, a
comprehensive soil study has been carried out in March 2013 in order to study the potential soil
contamination with hazardous substances or petroleum products within the area of the future CCPU.

Soil samples within this study have been analyzed for organochlorine pesticides, heavy metals, dry
residue, moisture, phenol, humus, pH and oil products. All pollutant concentrations measured are
much below their international reference standards for industrial soil quality class (Soil Quality
Regulation of the Netherlands).

Hydrogeology

At the TPP site ground water appear at the depth of 0.3-2.2 m. The water is saline and has strong
sulfate aggressive to concrete in ordinary cement and high corrosivity to metals.

Takhiatash is located in the area of high level phenol contamination of groundwater, which is toxic to

humans and biota, and means a high-risk area of adverse impact on human health when using
groundwater for human consumption.

Surface hydrology

The closest large surface watercourse to the Takhiatash TPP is Amudarya river which feeds Suenly canal
in where Takhiatash TPP intake and discharge is located. Chemical composition of the river water is formed
to a large degree under the impact of contaminants coming to the river on the territory of Turkmenistan,
agricultural flows and waste waters of factories. Water of Amudarya river is characterized by high turbidity.
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66.

In order to reflect the water quality conditions of Suenly canal, a number of parameters are measured in
both Takhiatash TPP intake and discharge points in a bimonthly basis. These analyses reflect that, except
for temperature for what the operation of the TPP clearly causes an important increase, the parameters that
exceed standards are being already exceeded by the water quality in the Suenly canal previously to the
intake for the TPP.

D.4. Biological environment

Flora
67. The natural conditions of the area under study have defined the development of arid vegetation
communities. The presence of halophytic species is and indicator. High soil and water salinity, high
insolation, dust storms as well as insufficient irrigation system cause to the paucity of vegetation. Thus, the
region has scanty vegetation.
Fauna
68. Fauna of the territory is varied. The most notable of the mass of desert animals are the many and various

69.

70.

reptiles, rodents and small insects crawling on the ground. There is an exceptional diversity of species of
rodents and an abundance of a group of original prancing animals, the jerboas. There are more than 50
types of fish in Aral Sea basin, 10 of them included into Uzbekistan book as a rare species. There are some
fishes into the Suenly as well. However, in most of the cases these fishes flow in Suenly canal from the
closest lakes over the high water level in Amudarya river.

Natural protected areas

The closest protected area to the project is Low Amydarya biospheric reserve which locates on the territory
of Amudarya, Beruniy district of Republics Karakalpakstan around 75 km on the east-south from Takhiatash
city.

D.5. Socio-economic environment.

Socio-economic conditions

Takhiatash TPP is located in Takhiatash city, in Khodjeyliy region of the Republic of Karakalpakstan. The
total population in Khodjeyli district is 134.4 thousand people, and 47.5 thousand people in Takhiatash city.
From them 49% are males and 51% are females. From total population around 25 % is under 16 years old.
Average monthly income per family at Takhiatash city is 507 USD.
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71.

72.

73.

74.

75.

76.

77.

Infrastructure facilities and transportation

99.8% of total population of Takhiatash city is connected to centralized water supply system, 19.5% of
houses are connected to municipal sewage network and 99.9% of them are connected to centralized gas
supply system.

Takhiatash city has a municipal waste water treatment plant with a biological treatment. Communal wastes
and most part of the industrial wastes are disposed at the municipal landfill, located 2 km to the south from
Takhiatash city. The landfill is not sited, designed and operated to isolate the wastes from the surrounding
as wastes are dumped directly into the soil surface.

There is the Nukus-Khodjeyli highway at 4km to the north of TPP. The closest airport is at Nukus, around
20 km away from the TPP.

Power sources of transmission

The only power supply source in the area is the Takhiatash TPP, which supplies with energy to all
Karakalpakstan, Khorezm province and some districts in Central part of Uzbekistan. Some pilot projects
founded through various national and international organizations are being implemented in Karakalpakstan
region such as a pilot solar PV station (100 W).

Planned development activities

There are several development activities currently taken place in the Karakalpakstan: chemical, gas-refining
and construction materials industries are been developed, a number of big gas production and treatment
companies are operating and there is an increasing production in textile goods. There is also a special
investment program for the development of rural area supported with credit from ADB

Public Health

Statistical data analysis showed that the level of overall sickness rate and the majority of clinical entities in
the Republic of Karakalpakstan is higher than the average rate for Uzbekistan.

The main health problems include decreased kidney and liver function, arthritis, chronic bronchitis, typhoid,
hepatitis, genetic disorders and acute respiratory infections, especially among children. There is a high rate
of maternal and infant mortality and children's diseases, typhoid, tetanus, intestinal diseases caused by the
lack of purified water and poor sewage treatment in many settlements. Takhiatash city has one hospital for
200 beds and two more clinics designed for 500 patients.
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79.

80.

81.

82.

83.

Education

There are 4 Universities on the territory of Karakalpakstan and in Takhiatash city there are 2 colleges and
645 pupils enrolled in 9 secondary schools.

Vulnerable groups and gender issues

There are no vulnerable groups or ethnic minorities defined on the project area and gender issues are not
objet of special investigation either as inequality has not been observed.

Cultural properties & cultural heritage

The closest historical monuments to the Takhiatash TPP are remains of Mizdakhan city and the Mausoleum
Mazlumhon Suluv. Mizdahkan remains as a major medieval town, located 8 km west of the city Khodjeyli.

E. IDENTIFICATION AND ASSESSMENT OF POTENTIAL ENVIRONMENTAL IMPACTS

In order to identify the impact of the construction and operation of the new CCPU as well as the
decommissioning of the existing Ill and IV units, a cross-reference was made between the project activities
that might have an effect on the environment and the environmental factors that might be affected by those
activities. A two-dimensional matrix (see next table) was used for this purpose, where the potential impacts
were presented in a synthetic and visual form.

The assessment was performed separately for the construction, decommissioning and operation phases, to
clearly distinguish the impacts generated by each phase and to be able to efficiently devise a series of
preventive and corrective actions specific to each phase (see below a table with the potential impacts
identified in the matrix).

After the identification of the potential impacts, assessment is carried out. Methodology for this assessment
gathers the following parameters: incidence (between 0 and 1), magnitude (assigning high, medium, and
low values) and final value and assessment (compatible, moderate, severe, critical). See below two tables
(1: construction and decommissioning; 2: operation) in where the summary of the evaluation of those
impacts are shown.
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IMPACT IDENTIFICATION MATRIX —- WORKS PHASE

ENVIRONMENTAL FACTORS

PROJECT ACTIVITIES

NATURAL PHYSICAL SUBSYSTEM

POPULATION AND ACTIVITIES SUBSYSTEM

PERCEPTU
AL CULTURE INEFRA
PHYSICAL ENVIRONMENT BIOTIC ENVIRONMENT LAND USE HERITAG POPULATION
ENVIRONM E ST.
ENT
> o .5
3 2| 2%
Atmosphere .g_ Soil H;lggégfc%éy Process Flora Fauna Landscape Rural = % % Resources Occupation Welfare Infracts.
s -
g 38
[0}
(O]

COMBINED CYCLE

CONSTRUCTION

Land and vegetation clearing

Earthmoving

Trench digging

Occupation of land

Construction

Presence of
equipment and stocks

Equipment operation

HEE B
_

Hiring personnel its activity

Waste generation

EXISTING
FACILITIES AND
DECOMMISSIONING

Earthmoving

Decommissioning

Presence of
equipment and stocks

Equipment operation

Hiring personnel and
its activity

Waste generation

Impact identification matrix — Works phase
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IMPACT IDENTIFICATION MATRIX - OPERATION PHASE

CYCLE COMBINED

ENVIRONMENTAL FACTORS
NATURAL PHYSICAL SUBSYSTEM POPULATION AND ACTIVITIES SUBSYSTEM
PERCEPTUAL COMM. /
PHYSICAL ENVIRONMENT BIOTIC ENVIRONMENT ENVIRONMENT LAND USE POPULATION INFRASTR.
. Nature
Atmosphere Soil Hydrology Flora Fauna Landscape Rural Product. Cons Occup. Welfare Infrast.
= =
PROJECT ACTIVITIES > 3 §
E 2 5 )
= c b= = (0] N =
| £ B S 5 e | 2 - - . 8 |°® :
o o %] o = = =
£ g 2| 2 5 5 | &£ | = | § |3 2 g i E = £ : | = 7
E| »| 8| 5| 8 g g s | B | ° | g E e = 3 £ = s | &z <
® S | £ e g 3 2 = - < 8 8 = E g 2 g 3 2 S g =
5| 8| 3| & 3 5 5 S : g g | 8 g 3 g 8 g £ 3 38 s
El s | 2| 3 3 5 z 3 £ 3 5 | & 2 53 E o £ 3 § 58 2
O 2 < %) 14 = 0] =z < w il S > <3 £ a i} T o o3 i
Flue gas emissions to the
atmosphere
Noise emissions

Water consumption

Effluent discharge

Waste generation, transportation &
management.

Steam plume from the cooling
towers

Physical presence of the Power
Plant

Hiring personnel and its activity

Maintenance activities

Electricity generation

Impact identification matrix — Operation phase
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IMPACTS IDENTIFIED

CONSTRUCTION AND
DECOMMISSIONING PHASES

OPERATING PHASE

Potential discrete and local increase in
particulate matter suspended in air.
Potential degradation of air quality due to
exhaust emission from construction
equipment.

Potential increase in the noise level of the
construction sites.

Potential degradation of the local
geomorphology. (*)

Potential soil compaction.

Potential increase of suspended solids in
water, as a result of construction work. (*)
Potential soil and water contamination due
to improper storage or manipulation of the
work materials and/or waste.

Potential contamination of surface water by
sanitary water from workers.

Potential increase of erosion risk due to|.

construction work. (*)

Potential modification of natural drainage in
the work area. (*)

Potential elimination of vegetation (*)
Potential reduction in the total area of fauna
habitats in the work area. (*)

Impact on and potential discomfort to
terrestrial fauna.

Potential modification of landscape during
the construction and decommissioning
Potential impact on natural areas.

Potential impact on agriculture, livestock,
etc, which take place in the work area due
to changes in land use. (*)
Potential impact on
archaeological heritage. (*)
Hiring of personnel and reactivation of the
local economy during construction and
decommissioning phases.

Potential hazards for the health of the
personnel and the population.

Increase in traffic.

Potential damage to road infrastructure
owing to heavy duty construction traffic.

historical and

Greenhouse gases emission reduction by the
replacement of an obsolete with an energy
efficient technology.

Outdoor air quality improvement due to the
emission reduction by the replacement of an
obsolete with an energy efficient technology.
Potential increase in noise levels.

Potential increase of soil salinity due to the
cooling towers steam plume deposition

Potential soil and groundwater pollution by
accidental spillages or improper waste
management.

Water resources intake reduction

Potential effects on water resources due to the
increase of water consumed for the new Unit.
Potential alteration of the water quality as a
consequence of effluent discharge.

Potential improvement of the aquatic ecosystems
as a consequence of partial replacement of an
open cooling water system to a closed one.
Potential impact on the landscape due to the
physical presence of the new unit

Potential impact on the landscape caused by the
cooling water steam plume.

Potential impact on natural areas.

Potential hiring of personnel for operation of the
new unit

Development of the local and regional economy.
Potential health risk for the operation of the
cooling towers

Potential hygienic risks for the health and safety of
personnel and the surrounding population.
Increase in installed electrical power.

(*) Only in construction phase

Impacts identified
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Potential discrete and local increase in particulate matter suspended in air. - INSIGNIFICANT
ePthjtiaFr)lrtrl]aelnfiegradatlon of air quality due to exhaust emissions from construction and decommissioning ) INSIGNIFICANT

Potential increase in the noise level of the construction and decommissioning sites - 0.43 | Medium | MODERATE
Potential degradation of the local geomorphology - INSIGNIFICANT

Potential soil compaction - INSIGNIFICANT

Potential increase of suspended solids in water, as a result of construction work - INSIGNIFICANT

\I:’Vg;etgtlal soil and water contamination due to improper storage or manipulation of the work materials and/or ) 057 Medium MODERATE
Potential contamination of surface water by sanitary water from workers - INSIGNIFICANT

Potential increase of erosion risk due to construction work - INSIGNIFICANT

Potential modification of natural drainage in the work area - INSIGNIFICANT

Potential elimination of vegetation - INSIGNIFICANT

Potential reduction in the total area of fauna habitats in the work area - INSIGNIFICANT

Impact on and potential discomfort to terrestrial fauna - INSIGNIFICANT

Potential modification of landscape during the construction and decommissioning - INSIGNIFICANT

Potential impact on natural areas - INSIGNIFICANT

Potential impacts on agriculture, livestock, etc, which take place in the work area due to changes in land use - INSIGNIFICANT

Potential impact on the historical and archaeological heritage - INSIGNIFICANT

;:r;ré% of personnel and reactivation of the local economy during the construction and decommissioning + 0.50 Medium
Potential hazards for the health of the personnel and the population - INSIGNIFICANT

Increase in traffic - 0.43 | Medium | MODERATE
Potential damage to road infrastructure owing to heavy duty construction and decommissioning traffic - INSIGNIFICANT

Impact assessment summary-construction/decommissioning phases
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Greenhouse gases emission reduction by the replacement of an obsolete with an energy efficient 1 Low N
technology.

Outdoor air quality improvement due to the emission reduction by the replacement of an obsolete with an .

energy efficient technology. 0.71 Medium o
Potential increase in noise levels. INSIGNIFICANT

Potential increase of soil salinity due to the cooling towers steam plume deposition INSIGNIFICANT

Potential soil and groundwater pollution by accidental spillages or improper waste management. INSIGNIFICANT

Water resources intake reduction 0.5 High
Potential effects on water resources due to the increase of water consumed for the new Unit. INSIGNIFICANT

Potential alteration of the water quality as a consequence of effluent discharge. INSIGNIFICANT

Potential improvement of the aquatic ecosystems as a consequence of partial replacement of an open .

cooling water system to a closed one. 0.5 Medium -
Potential impact on the landscape due to the physical presence of the new unit INSIGNIFICANT

Potential impact on the landscape caused by the cooling water steam plume. 0.36 | Medium | COMPATIBLE
Potential impact on natural areas. INSIGNIFICANT

Potential hiring of personnel for operation of the new unit INSIGNIFICANT
Development of the local and regional economy. 0.5 | Medium |
Potential health risk for the operation of the cooling towers INSIGNIFICANT

Potential hygienic risks for the health and safety of personnel and the surrounding population INSIGNIFICANT

Increase in installed electrical power 0.5 | Medium

Impact Assessment Summary - Operation Phase
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84.

85.

It should be point out that, for the assessment of specific impacts, specific studies and environmental
simulations need to be undertaken. For instance:

For the assessment of the impact on air quality, modeling of the dispersion of pollutants by AERMOD
model has allowed study the contribution of different emissions of the combustion of natural gas on current
and future scenario on levels of air quality in the region. Ultimately, the contribution brought by the
operation of the new CCPP to the background pollution will decrease in around 40% for NO2, and both
national and international air quality standards are fulfilled.

86.

Current scenario Future scenario

For the assessment on impact of the thermal discharge, a mass balance has been calculated. The

influence of the decrease in temperature in the discharge point, due to partial replacement of an open
cooling water system to a closed one, will not be appreciated (0.1 °C) because the huge difference
between flow rate of the closed cooling system blowdown (CCPU) and the opened cooling system
effluent (V, VI units). However, the water of the effluent discharge from the open cooling water would be
decreased from almost a 50%, so the thermal effluent dispersion would be faster in the Suenly canal
and this will have a direct and positive impact on the aquatic ecosystem.
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87.

88.

Thermal balance

Suenly Canal

QCCPU + ¥,V #water treatment plant

Tdischarge point

TZ QCCPU

T3 QWa‘cer treatment plant

mmms (Cooling system blowdown
mmmam \Vater treatment plant
DISCHARGE

As can be observed in the above tables and assessments, the fact of replacing and old technology by a

most efficient and environmental friendly one result in several positive impacts that indicate a global
environmental improvement.

After detailed analysis of the project and environmental baseline status of the area of interest, we
conclude than the environmental and social benefits from the project implementation are:

>
>

Reduction of natural gas consumption on 321.4 min.m3/year

30% emission reduction of CO2 (greenhouse gas) to the atmosphere, which will contribute to

climate change mitigation

30% emission reduction of NOx to the atmosphere

In accordance with the result obtained from the dispersion model of pollutants in the

atmosphere using the EPA's "AERMOD" it can be stated that:

e A 40% reduction of NO, in ambient air quality is achieved

e Current and future scenarios comply with air quality standards both at national and
international level

It is expected that global background noise will decrease due to the replacement of old and

noisy equipment by a new and less noisy one

The change from the open cooling system of units Ill and IV towards a closed circuit of the

CCPU will lead to:

e 40% reduction of water intake
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89.

90.

¢ Almost a 50% reduction of thermal effluent returned to the canal which will allow a better
and faster dispersion. This fact would probably improve the environmental condition of the
aquatic ecosystem.

e Increase of 225m3/h of water consumption to replace evaporated water and blow down in
the cooling towers. This is a negative impact but the magnitude is insignificant as it would
represent less than 1% of Suenly canal flow rate.

» Decrease of accidental risk by means of using Automatic Control System;

» Increase in power supply will promote industrial development projects envisaged for the
region; Consequently this will promote socio-economic development

»  During the construction phase workforce demand will be highly increased

F. ENVIRONMENTAL MANAGEMENT PLAN

The EMP compiles comprehensive information gathering together the actions required to mitigate
those impacts in accordance with the laws of Uzbekistan and the ADB safeguard policy, and the
monitoring activities that are to be undertaken as part of the project in order to confirm that they
have been effective in reaching their objectives.

The EMP also details the institutional arrangements and capacities that currently exist, or that will
be put in place during project implementation. The project institutional organization is shown in the
following chart:

EA

. O e
Executing Agency

I

PMU

-—

ADB
Asian Development

Bank

DSC

Design and

Project
Manaaement Unit

]
} !

Safequard Unit

CCPU
i
2
TPP EMT «—
EHSGS Monitoring Laboratory
Environment

1. Construction and Decommissioning phases.

Health, Social& 2. Operation phase.

Gender

> Supervision Consultant

. ! .
! !

ESGS EPC
CCGT & Decommissioning
DSC Contractor
environmental,
social and gender l_T $_l
specialist
EHS Subcontractors

Officer
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91.

92.

93.

94.

95.

96.

97.

98.
99.

58 mitigation measures have been included in the EMP and a specific monitoring plan to control
the implementation and effectiveness of these mitigation measures. A summary of the most
representative aspects of the EMP are presented as follows:

For purposes of incorporating all necessary measures so as to stay within emission limits,
the following environmental elements have been taken into account for the design of the
project:

e Use of low NOx emission burners so as not to exceed World Bank 51 mg/Nm3
standard (15% O,, dry base)

¢ Building a 60 m stack, in accordance with the result obtained in accordance with
the Environmental Protection Agency (EPA) atmosphere pollutant dispersion
“AERMOD” model.

e |Installing noise attenuation devices to comply with national and international
standards

¢ Installing an effluent treatment system (a system for separating greases, oils and
chemical pollutants from effluents assuring compliance with national and
international standards)

e Installing an optimized chemical dosing system for cooling water treatment and
control for a minimum requirement of chemical additives, achieving a minimum
concentration at discharge with consequent environmental benefits

o Safety tanks for retaining any leaks that may occur from any storage tank for
hazardous materials or wastes.

- Development of an Environmental, Health and Safety Plan for the construction,
decommissioning and operation phases.

- As far as possible and depending on availability, work position created by the project will
be filled by local personnel.

- Implementation of a CEMS (Continuous Emissions Monitoring System) which will
guarantee that emissions are always within legal limits, and which will analyse and record
pollutants on a continuous and automatic basis: SO2, NO, NO2, CO, 02, temperature,
pressure and water vapour.

- Yearly quantification and monitoring of Greenhouse Gases emissions in accordance with
internationally recognized methodologies (IPCC, etc.)

- Implementation of air quality and meteorological monitoring stations on a continuous
basis of SO2, NO2, NO, TSP, PM10, PM2.5, CO; wind speed and direction, atmospheric
pressure, relative humidity and temperature, which ensures observance of air quality limit
values in force.

- Yearly campaign for measuring noise levels using a sound level meter.

- Extension of the current monitoring system for water intake and discharge points in order
to comply with national and international effluent standards:
e Continuous monitoring of: T2, pH, conductivity, and total residual chlorine.
e By-month basis monitoring of: suspended solids, mineralization, Cl-, SO4, NO3,
NO2, NH4, Fe, BOD-5 and Oil products; the project will extend monitoring to
heavy metals: cadmium, cobalt, copper, chromium, lead, nickel, zinc, arsenic,
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100.

101.

102.
103.

104.

105.

106.

107.

mercury (If there is no variation between intake and discharge points observed
after one year, the monitoring of these new parameters could be discontinued).

- Extension of the current monitoring system for subterranean water: quarterly monitoring
of: pH, CA2+, Mg2+, NA+, Cl, SO42,- HCO3,- Hardness, T2 the project will extend
monitoring to pH, oil products, heavy metals (cadmium, cobalt, copper, chromium, lead,
nickel, zinc, arsenic, mercury), organochloride pesticides and phenols. If there is no
variation for heavy metals and organochloride pesticides observed after one year, the
monitoring of these new parameters could be discontinued. Wells network will be extended
also to include areas which could mean risk on the quality of groundwater and soils as
sludge ponds, oil and chemicals storage tanks, hazardous waste storage.

- Yearly campaign for measuring soil salination along the area in which deposition of steam
plum from the cooling towers is more likely to occur.

- Soil monitoring campaign twice per year

- Waste management adapted to good international practices and standards: Prevention,
reduction, reuse, recovery, recycling, removal and finally disposal; segregation and
separate management of hazardous and non-hazardous wastes with the inclusion of a
proper final landfill or storage.

The report monitoring results to internal (project management) and external (authorities, local
people, ADB) audiences is required to verify compliance with regulatory and other requirements.
For projects which category is A, semiannual reporting is required as a minimum during
construction or decommission and annually during operation

G. INFORMATION DISCLOSURE, PUBLIC CONSULTATION AND PARTICIPATION.
GRIEVANCE MECHANISM AND REPORTING TO THE POPULATION

As part of the environmental assessment process, Takhiatash TPP organised two rounds of public
consultations on 18 and 29 of April 2013 at the Energy college of Takhiatash. These consultations
were an opportunity to associate all of the parties involved and stakeholders concerned to the
project: provincial and local authorities, non-central government services, NGOs and civil society,
especially representatives of the local population, etc.

This consultation was also an opportunity to disseminate pertinent information which helped the
general public understand the project risks, impacts and opportunities. In addition, the public
consultation organised was a time for: (i) all of the stakeholders involved to express their opinions
on the project risks, impacts and mitigation measures and (ii) Takiatash TPP to study and respond
to them.

The public consultations meeting were mainly based on:
- prior communication of wuseful and pertinent information (concise, well-developed
environmental assessment documents prepared up to that date) via dissemination of the EMP
and EIA,
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- a focus on the social and environmental risks and impacts and on the measures and actions
planned to reduce and mitigate them,

- public continued consultation and information period throughout the duration of the project
via a grievance log and via public access to the annual and the environmental monitoring
report (which includes result of the Grievance Mechanism put in place) made permanently
available to Takhiatash TPP at the medical services, 200 meters outside of the TPP gate.

H. FINDINGS

108. In conclusion: In view of the Environmental Impact Assessment concerning construction of 230-250
MW Combine Cycle Power unit and decommissioning of 310 MW existing units Ill and IV at
Takhiatashs TPP, and after having analysed all the types of impact that may be generated by the
project, we find that the project will produce an overall positive environmental and social
impact that will be compatible with, controllable by, and that fits perfectly into, the sustainable
development policy framework maintained by the Uzbek authorities and the ADB environmental
requirements policy.

109. The entire project can therefore be considered to be viable on condition that the Environmental
Management Plan is observed as laid out in the EIA.
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A. INTRODUCTION

A.1. Scope

The scope of the present document is to carry out an Environmental Impact Assessment (EIA)
for the decommissioning of the inefficient existing power plants units Ill and IV and the
construction and operation of a new combined cycle gas unit (CCPU) in the Takhiatash Thermal
Power Plant (TPP), located in the Republic of Karakalpakstan, in north-western Uzbekistan,
which owner is Uzbekenergo (UE).

This EIA was entrusted to the GAS NATURAL FENOSA ENGINEERING (GNFE) company on
behalf of the Asian Development Bank (ADB).

This EIA is developed within the framework of the Preliminary Feasibility Study of the Project
-Gonstruction of 230-250 MW CCGT at Takhiatash TPP”, which objective is to improve energy
efficiency of the Takhiatash TPP with the adoption of an energy efficient technology that will
contribute to increase reliable power supply and climate change mitigation.

An EIA, originally written in Russian, was prepared to meet the requirements of the Uzbekistan
Environmental Legislation and approved by the relevant state authorities. This EIA present the
information from the original Russian EIA and includes some additional sections required to meet
ADB environment policy requirements.

A.2. History

Uzbekenergo (UE), which is the owner of the Takhiatash TPP, is the national company in charge
of the electricity sector.

Takhiatash TPP was constructed between 1961 and 1990 in six stages. As shown in table 1
below.

In 1980 uneconomic and obsolete equipment of the I-ll lines was dismantled. Therefore, the
installed capacity of Takhiatash TPP is currently 730 MW.

Table 1. Commissioning of Takhiatash TPP lines

Units | Il 11} [\ V VI
Year of installation 1961 1964 1969 1974 1987 1990
Installed capacity of the line, 24 28
MW demounted | demounted 200 110 210 210
Installed capacity of TPP, MW 730

Uzbekistan is a rich country in energy resources, so that the energy sector has substantial export
potential and provides the foundation for the country‘s growth. Due to the economic growth,
power demand has gradually increased since 2002 and it is expected to continue increasing in
2.0%—3.5% per year in the short and medium term (by 2018). The Government is seeking ways
to augment its petroleum and natural gas output, increase natural gas exports, and draw direct
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foreign investment to the energy sector. Natural gas production and exports have been steadily
increasing.

Uzbekistan is also one of the most energy intensive economies in the world. It uses four times
more energy than the world average (for each dollar of gross domestic product). This is mainly
due to the ageing energy and industrial infrastructure, the weak operational performance of
energy utilities and the lack of new investment. High losses in power generation, transmission,
and distribution have led to the increase in the use of natural gas, which otherwise would have
been exported delivering foreign revenues for the country. Because of infrastructure related
bottlenecks, the country is beginning to face energy shortages.

Energy security underpins all aspects of economic growth in Uzbekistan. The country relies on
low priced energy as a precondition for sustained economic development. Energy efficiency
options are an underlying theme in achieving energy security and mitigating the impact of climate
change. The rationale for investing in clean and efficient energy technology has become even
more critical for Uzbekistan for economic, social, and environmental reasons, because it is the
most cost-effective way to achieve energy security and sustain low-carbon growth.

Expanding clean technology is a core operating area under the Asian Development Bank (ADB)
Strategy 2020. ADB's Energy Policy also aims to help developing member countries provide
reliable, adequate, and affordable energy for inclusive growth in a socially, economically, and
environmentally sustainable manner.

Three CCGT power plants (total installed capacity of about 1,650 MW) are planned to be
constructed by 2014, which will reduce the natural gas use per unit of electricity generated.

The project -Sonstruction of 230-250 MW CCGT at Takhiatash TPP” is a priority project identified
by Uzbekenergo. Takhiatash TPP, with the installed capacity of 730 MW, is the main power
supply source for the Karakalpakstan and Khorezm regions with over 3 million people located in
the western part of Uzbekistan. The power demand outlook is strong with a number of industrial
development projects envisaged for the region, exceeding currently available capacity.
Furthermore, operational lifetime of the Takhiatash TPP‘s equipment is 22-43 years, resulting in
its degradation and the increasing in the probability of accidental risk with potential negative
consequences for the environment. In addition, Uzbekenergo has a plan for a second CCPU
(230-250MW) and extension of high voltage transmission line to meet increasing future power
demand in the region.

This project will allow cutting operational expenses, increasing the efficiency of energy
transformation and the reliability of supply of energy to the consumers, and improving the
environmental situation as a result of the replacement of the obsolete equipment of Il and IV
lines by the new CCPU.

A.3. Scope and methodology

GNFE has drawn up the Environmental Impact Assessment of the 230-250 MW CCUP analyzing
the decommissioning, construction and operation phases.

ADB project data sheet indicates that project is category A which assessment may comprise a
full-scale EIA. Nevertheless, for involuntary resettlement and indigenous peoples the project is
categorized as C.
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17. The methodology selected for drawing up the Assessment is as follows:

18. EIA scoping and gap analysis. The first step in the EIA process was to review the existing
data and undertake a gap analysis. An EIA for the project had previously been prepared by
Uzbekenergo, and this provided useful data sets. However the Uzbekenergo EIA did not
meet all the ADB environmental safeguard requirements, and it was determined that a
further assessment was required to ensure compliance. A site visits were undertaken by EIA
team members in January, March and April 2013 as part of the scoping process. The
outcome of the scoping process determined the primary data requirements and the existing
secondary data that were sufficient for the assessment.

19. Policy, Legal, and Administrative Framework and Standards: Secondly, Uzbek legislation as
well as ADB and World Bank legislation were reviewed with a purpose to identifying limits of
the environmental protection framework, as well as the various international conventions to
which Uzbekistan is a signatory. As required by the ADB safeguards, when host county
regulations differ from international recognized standards, the project will achieve whichever
is more stringent.

20. Description of the project: A description of the project was drawn up with data provided by
UE in order to identify actions associated that might cause changes, both positive and
negative, to the environment, drawing a distinction between decommissioning, construction
and operation phases.

21. Description of the environment (Baseline Data): In the environmental baseline, the relevant
physical, biological, and socioeconomic conditions within the study area were considered.
Specifically, the most important environmental factors influencing the project's environment
were described and assessed: climate, air quality, noise, geology, hydrography, water
quality, vegetation, fauna, landscape, wilderness areas of interest, and in the socio-
economic domain, demography, economic structure, occupational and community health
and safety, vulnerable groups and gender issues, cultural heritage, urban planning
programs and current and proposed development activities within the project's area of
influence. In this stage we gathered relevant environmental data and information provided
by the Administration database and complete it with primary data by means of site surveys
(noise campaign, water quality analysis, soil analysis).

22. Analysis of Alternatives: Taking into account the description of the project and the
environmental baseline, analysis of Alternatives was carried out after. This section
examines alternatives to the proposed project site, technology, design and operation
(including the no project’ alternative) in terms of their potential environmental impacts.

23. Impacts analysis and assessment: Impact identification was carried out then based on the
analysis of interaction between actions of the project and environmental factors. The
method consisted of creating a matrix, identifying impact where factors intersect, and
determining which of those would be significant. This issue has been developed by an
interdisciplinary team which gathers physical, biological and socioeconomic factors
expertise with the knowledge in potential impacts of this kind of project and technology. The
design of the matrix was based on the following points: project analysis and environmental
baseline conclusions; project action list; environmental factors that could be affected list;
panels of experts; compared scenarios application.
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20.

Assessment of significant impacts was carried out then. The assessment process comprised
five different tasks:

Describing potential impacts. The extent and quality of available data, key data gaps,
and uncertainties associated with predictions and specifies topic that did not require
further attention were identified and estimated.

Characterising impacts by means of the attributes defining them, as follows: Signs
(positive or negative), immediateness, accumulation, synergy, momentum,
persistence, reversibility, recoverability, periodicity and continuity;

Determining the incidence of each impact type;

Determining the magnitude of each impact type in qualitative and quantitative terms;
Finally, defining the end value of each impact type, depending on the level of
incidence and magnitude previously determined.

In this section global, transboundary and cumulative impacts were examined as appropriate
for both plants during the transition period. Opportunities for enhancement were also
explored.

For some of the potential impacts specific assessments were carried out taking into account
types of synergy that could arise with other activities (both existing and planned) in order to
carry out a more in-depth analysis of the most characteristic impacts in this type of project:

For purposes of analyzing atmospheric impact and in order to calculate stack height,
modelling was carried out using AERMOD program. The Pollutants NO2, NO and CO
were assessed. AERMOD was developed by AERMIC (meteorological company in
the US (AMS), the Federal environmental agency (EPA), the Regulatory Model
Improvement Committee), and a workgroup of scientists from the AMS and the EPA.
AERMIC was created in 1991 for purposes of introducing state-of-the-art modelling
concepts into the EPA's air quality modelling procedures. Thanks to the AERMIC
software, the AERMOD modelling system (stationary plume modelling) was
developed, incorporating air dispersion based on the Earth's outer layer structures
and scale concepts, including surface source and high source processing, as well as
simple and complex terrain.

As the meteorological data required for the modellization was incomplete and not
representative of the local conditions at the closest meteorological station, a
meteorological simulation of 2012 was carried out with the model Weather Research
and Forecasting model (WRF) at the site. WRF is a new generational non-hydrostatic
and modular structure meteorological model developed by the National Center for
Atmospheric Research (NCAR). WRF data provides both surface and vertical profiles
of horizontal resolution on a 1km grid resolution covering the TPP area.

In the model, topography and sensitive receptors (residential areas, air quality
stations, etc) were included in order to predict the specific potential impact.

The atmospheric impact includes the analysis of the fulfilment of the air quality
standards with the future facilities in operation. The stack height was calculated to
fulfill these standards.

Analysis of the improvement of air quality due to the replacement of the old units IlI
and IV by the new CCPU was undertaken also.
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22.

23.

24.

25.

26.

27.

Environmental Management Plan: After assessing the types of impact, measures, both of a
preventive and corrective nature, intended to reduce, to eliminate or to compensate
significant negative impact arising from the project, were proposed. An Environmental
Management Plan (EPM) was drawn up in order to verify that the proposed measures will
be carried out and will be effective, and to monitor any further unforeseen environmental
impact. The monitoring measures were described with technical details, including
parameters to be measured, sampling locations, frequency of measurements and definition
of thresholds that signalled the need for corrective actions. The monitoring and reporting
procedures to ensure early detection of conditions that necessitate particular mitigation
measures and document the progress and results of mitigation were also described.

In this section the implementation arrangements are described taking into account:
implementation schedule showing phasing and coordination with overall project
implementation; description of the institutional or organizational arrangements, namely, who
is responsible for carrying out the mitigation and monitoring measures.

Information Disclosure, Consultation and Participation: After a first draft of the EIA was
ready, the first information, disclosure, consultation and participation process was held on
the 18™ of April. In this stage the description of the process undertaken during project
design and preparation for engaging stakeholders, including information disclosure and
consultation with affected people and other stakeholders are described; comments and
concerns received from affected people and other stakeholders and how these comments
were addressed in project design and mitigation measures, with special attention paid to the
needs and concerns of vulnerable groups, including women and the poor were summarized;
and the planned information disclosure measures (including the type of information to be
disseminated and the method of dissemination) and the process for carrying out
consultation with affected people and facilitating their participation during project
implementation were also described. In this respect, a grievance mechanism for resolving
complaints about environmental performance was included.

The second information disclosure, consultation and participation process was carried out
on the 29" of April, before project appraisal by ADB.

Conclusion and recommendation: A conclusion and recommendation section provides the
conclusions and recommendations drawn from the assessment.

Executive Summary: Finally, an Executive Summary concisely describes the critical facts,
significant findings and recommended actions. The Executive Summary was redacted in a
form and language understandable to affected people and other stakeholders.

After the completion of this EIA draft report, the document should be disclosure on the ADB’s
website. This process will last 120 days prior to ADB board consideration.
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27.

28.

B. PROJECT DESCRIPTION

This project description is based on the preliminary feasibility study (PFS), including a draft EIA
prepared by Uzbekenergo in 2012, and modified to incorporate subsequent information obtained
during further investigations and discussions.

B.1. Needs for project

Uzbekistan is a rich country in energy resources. It holds sizeable hydrocarbon reserves, mostly
natural gas, so that the energy sector has substantial export potential and provides the
foundation for the country‘s growth.

Uzbekistan‘s primary energy demand is expected to increase at 1.8% per year through 2030,
from 47.0 MTOE in 2005 to 72.6 MTOE in 2030, as shown in Error! Reference source not
found..

70.0 ‘/_‘_,.«—4..-
60.0 :
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Figure 1. Primary energy demand in Uzbekistan (Source: APERC analysis, 2009)
After declining from 2000 to 2005, the final energy demand is likely to rebound with a faster

annual growth rate of 2.4% in the near term (2005-2015) and a slower pace of 1.5% in the
longer term, from 35.4 MTOE in 2005 to 56.2 MTOE in 2030 (Figure 2).
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Figure 2. Final energy demand in Uzbekistan (Source: APERC analysis, 2009)

Due to the economic growth, power demand has gradually increased since 2002 and it is
expected to continue increasing at 2.0-3.5% per year in the short and medium term and at an
annual 1.1% through 2030. This trend is slower than in other countries of the same area.
Industry‘s energy demand is expected to grow at a relatively fast pace of 3.6% per year, and this
will result in substantial increases in CO, emissions.

The total installed capacity for power generation in the country is about 12,400 MW. However,
the available capacity is less than 10,000 MW. In 2010, Uzbekistan generated about 51,935
GWh of electric power, out of which 2% was exported. In accordance with the electricity demand
trend, total electricity generation is also likely to show moderate growth of 1.0%, increasing up to
61,200 TWh in 2030. These figures are shown in Error! Reference source not found.Table 2.

Table 2. Primary energy demand, electricity demand, electricity demand and generation and CO,
emission

Annual value Annual growth rates
1990 | 2000 | 2005 | 2015 | 2030 | 1990-2005 | 2005-2030

Primary energy demand

i 464 | 504 | 47 | 592 | 726| 010% | 1.80%
Electricity demand (TWh) 429 | 398 | 394 | 451 | 522 | -060% | 1.10%
Electricity generation (TWh) | 56.3 | 46.8 | 47.7 | 539 | 612 | -1.10% | 1.00%
ggz)em'ss'm (million tons of | 4103 | 101.6| 96.1 | 120.4| 149.8| -0.60% | 1.80%

CO; per total primary energy
(tons CO,/ TOE)

238 | 202 | 2.04 | 203 | 206 | -0.60% 0%

Uzbekenergo (UE) is the national company in charge of the electricity sector through joint-stock
companies in which the State is the main shareholder. Uzbekenergo owns and operates 10
thermal power plants (TPPs) and 28 hydropower plants (HPPs), which represent 87.6% and
12.4% of the total generation capacity, respectively.
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39.

Uzbekistan's power generation plants are generally old and inefficient, requiring urgent
replacement and/or modernization. More than 75% of the power plant units are over 30 years
old, reaching or exceeding their economic life. Since 1991, only two power capacity expansion
projects have been completed: (i) rehabilitation of two 300 MW steam cycle units at Syrdarya
TPP, and (ii) construction of an 800 MW steam cycle unit at Talimarjan TPP.

Natural gas is used for 94% of thermal power generation in Uzbekistan. Conventional TPPs run
with an average thermal efficiency of 31%, compared with 55% of advanced combined cycle gas
turbine (CCGT) technology.

Energy security, affordability, and efficiency are key priorities of the government's energy
strategy. The government has adopted policy and legal frameworks with clear goals to reduce
energy intensity and losses, and enhance sector investments and institutional change. The
government aims to (i) maximize savings through rational use and application of clean energy
technology, (ii) integrate energy efficiency into national planning, (iii) improve sector performance
through commerecializing utility operations, (iv) attract private sector participation, and (v) increase
energy exports on a commercial basis. Energy plans leading to 2020 and 2030 have been
announced, but are not yet in the public domain.

The government's $5.2 billion power sector development plan, 2011-2015 covers physical and
non-physical aspects to ensure (i) uninterrupted and reliable power supply to all customers in
Uzbekistan; (ii) CAPSs' security and reliability; (iii) equal access to the transmission system; (iv)
investment for reconstruction, modernization, and expansion of power generation, transmission,
and distribution systems; (v) fuel mix diversification for power generation; and (vi) management,
operations, and performance improvement of utilities based on commercial principles.

The government also has a $19.4 billion investment plan for the oil and gas sector to develop
new production and modernization projects, 85% of which are expected to be financed through
foreign direct investment and external loans.

Within this framework, two of the main objectives for the energy sector in Uzbekistan settled by
the ADB by 2016 are:

* Thermal power generation efficiency increased from current 31 % to 50%.
e Greenhouse gas emissions reduced from 4.1 to 2.7 mtCO,e/GDP.

As mentioned in the Country Partnership Strategy 2012-2016 for Uzbekistan (August 2012),
ADB will provide support for energy efficiency enhancement as this is closely aligned with
Uzbekistan‘'s emphasis on promoting energy security and affordability, and reducing energy
intensity. Uzbekistan‘s energy intensity per unit of GDP is one of the highest in the world and
significantly above other middle-income countries. As a result of intensive industrial use of
energy, carbon emissions per unit of GDP in Uzbekistan are among the highest in the world.
Lowering energy intensity and carbon emissions will increase the economy‘s competitiveness
and mitigate climate change impacts.

In this respect, power generation from burning gas in a CCPU is the cleanest method of
generation using fossil fuels. The CCPU turbines burning natural gas produce significantly less
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 CCPU technology. Replacing the existing power generation assets with the energy
efficient CCPU technology is a key strategy for Uzbekistan in order to save energy, secure
reliable power supply and mitigate climate change impacts.
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Three CCGT power plants (total installed capacity of about 1,650 MW) are planned to be
constructed by 2014, which will reduce the natural gas use per unit of electricity generated.

Takhiatash TPP is the main power supply source for the Karakalpakstan and Khorezm regions
with over 3 million people, located in the western part of Uzbekistan. The power demand outlook
is strong with a number of industrial development projects envisaged for the region, exceeding
currently available capacity. Furthermore, Takhiatash TPP not only provides the North-West
region of the country with electricity but also heats water to supply the consumers in Takhiatash
town and for its own needs.

Operational lifetime of Takhiatash TPP's equipment ranges from 22 to 43 years, which is the
main reason for the equipment reliability degradation and increases the probability of accidental
risks with potential negative consequences for the environment.

Considering this framework, Uzbekenergo has identified Takhiatash TPP's project as a priority. It
involves the replacement of the obsolete equipment of Il and IV units by the construction of a
CCPU with the capacity of 230-250 MW.

The implementation of this project will allow cutting operational expenses, increasing the
efficiency and the reliability of the energy supply to consumers, as well as improving the
environmental quality in its area of influence according with the Government and ADB strategies.

B.2. Project description

At the moment, power and heat production at Takhiatash TPP is based on a conventional steam
power technology. In accordance with the aforementioned plans of implementing energy-efficient
technologies, it is designed to construct in Takhiatash TPP a CCPU with capacity of 230 - 250
MW consisting of one gas turbine, one HRSG (heat recovery steam generator) and one steam
turbine, what can significantly improve the efficiency of the plant.

The current installed capacity of Takhiatash TPP is 730 MW. With the commissioning of the
CCPU, the decommissioning of existing units Ill and IV (composed of four boilers and three
turbine units with a total capacity of 310 MW) will be undertaken. The installed capacity of the
new combined cycle plant will be 244.4 MW, resulting in a total installed capacity of 668 MW for
Takhiatash TPP. Table 3 shows an overview of both current and prospective capacities of the
TPP.

Table 3. Takhiatash TPP's current and prospective units

Unit | I} 11l v \4 Vi CCPU
Year of installation 1961 1964 | 1969 | 1974 | 1987 | 1990 2016
Installed capacity of the | o4 | 25 | 200 | 110 | 210 | 210 | 2444
line, MW
Current installed capacity * * 730 _
of TPP, MW
Prospective installed * * *h -

664.4

capacity of TPP, MW
* Demounted
** Decommissioned
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49.

Both the existing facilities of the units that are currently operating at Takhiatash TPP and the new
CCPU are described in detail below.

B.2.1. Description of the existing power plant (units 11I-VI)

The site of existing Takhiatash TPP is located in the city of Takhiatash, 3 km to the south-west of
the city centre, on the left bank of Amudarya river. It occupies the central part of the Republic of
Karakalpakstan (Khodjeyliy region), located in north-western Uzbekistan.

Karakalpakstan borders with the Republic of Kazakhstan in the north and west, the Navoi region
in the east, the Khorezm and Bukhara regions in the south-east and with Turkmenistan to the
south. The location of Karakalpakstan within Uzbekistan and the wider region is illustrated in the
following figures.

Takhiatash TPP

Takhiatash TPP location
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Figure 3. Karakalpakstan Province location

50. The capital city of the Republic, Nukus, is located 20 km to the north of TPP industrial site and
Khodjeyli regional centre is 18 km to the north-east of TPP. The Nukus-Khodjeyli highway runs 4
km to the north of TPP and railway runs at the distance of 1.3 km.

Figure 4. Location of the TPP, city of Takhiatash, Amudarya River and the intake and discharge
Suenly canal
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Figure 5. Aerial photograph of the existing Takhiatash TPP

The existing plant currently consists of four power generation units (lll-IV-V-VI) with a total
installed capacity of 730 MW. It also comprises a heating water converter plant to supply not only
the TPP‘s own hot water requirements but also Takhiatash city. In 2011 the TPP generated
3,276 million kWh of electricity and 3,240 GCal of heat.

The different facilities of the plant are explained in detail below and a layout of the existing plant
is showed in Annex |.

B.2.1.1. Fuel system facilities

The main fuel for Takhiatash TPP is natural gas from Bukhara deposit. Natural gas from the GDP
(Gas distribution plant) comes to two GDS (Gas distribution stations) through two aerial
pipelines. The GDP is located at 2 km from the TPP.

Mazut, a type of residual black oil (type M-40), from Fergana and Bukhara oil refineries is used
as back-up fuel. Mazut is stored for a power generation capacity of 15 days as there is a power
supply guaranty to fulfil. Nevertheless, Mazut has not been used since 2004.

Fuel oil facilities consist of a mazut pumping station and a mazut storage with an overall capacity
of 250,000 m® 6 metal tanks within the TPP terrains, with a capacity of 50,000 m? ((2 x 30,000
m®) + (2 x 10,000 m®) + (2 x 12,000 m®)) and 20 tanks outside the TPP in Nukus city, with a
capacity of 10,000 m” each tank. The tanks within the TPP terrains are bordered in order to
prevent any fuel oil spreading but the secondary containment is not made of impervious,
chemically resistant material.
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56. Fuel oil transportation from receiver tank to reservoirs and from there to the boiler units is carried
out in a closed circuit to prevent overflowing. There is a mazut storage at 35 km from the TPP
which capacity is 200000 m?®. The location of this storage is shown in the following picture.

Figure 6. Location of mazut storage place

57. This mazut storage has been designed in 4 groups with 5 tanks per group. Every one of the
tanks has a capacity of 10000 m3 (60m x 40m basement x 5m depth). Tanks and groups are
constructed in concrete (walls, basement and roof) over the ground. Disposition of the mazut
storage can be seen in the following picture.

Figure 7. View of mazut storage place from satellite
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Mazut is transported in and out of the storage by cisterns on the railway (visible at the south of
the above picture). Currently, a layer of 20-40cm of mazut is remaining in the 20 tanks but
maintenance operations are being undertaken in order to clean tanks. This residual mazut is

being transported to Tashkent.

View of one of the groups constructed over the
ground.

Top view of one of the groups. As it can be seen
the construction material of the roof (as well as
the rest of the cube) is concrete. Steam and
mazut distribution pipes are disposed along the
ceeling of the groups.

Interior view of one of the tanks from the top. A
layer of residual mazut can be observed.

Cisterns on the railway are being filled with
residual mazut to be transported to Taskent by
train.

B.2.1.2. Power island

Il and IV units, which include six gas and oil boilers and three steam turbines with a total
installed capacity of 310 MW, are to be dismantled whereas V and VI units, each one with a
capacity of 210 MW and including two boilers and two steam turbines, will continue operating.
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Il and IV Units

IIl and IV units include six drum boilers of two different types (No. 1-4 are TGM-151 model
and No. 5-6 are TGM-151-B). The steam pipeline scheme provides parallel operation for
the boilers No.1-6. Boilers are designed to burn both natural gas and mazut.

Exhaust gases from boilers No. 1-4 are discharged into the atmosphere through the 80 m
high stack whereas gases from boilers No. 5-6 are discharged through the 150 m high
stack.

Il unit include two steam turbines with capacity of 100 MW each and IV unit include one
steam turbine with capacity of110 MW.

V and VI Units

V and VI units consist of two 210 MW blocks with the following main and auxiliary
equipment:

V and VI units include two drum boilers with natural circulation, designed to burn both
natural gas and mazut.

Exhaust gases from boilers No. 7-8 are discharged into the atmosphere through the 150 m
high stack.

V and VI units include two steam turbines (K-215-130) with a capacity of 210 MW.

Table 4. Main equipment of the TPP‘s power island

Units 1l & IV V& Vi
Capacity (100 + 100 + 110) = 310 MW (210 + 210) = 420 MW
Boilers | 1 | 2 | 3 | 4 5 6 7 | s
TGM-151 TGM-151-B _ TGME'ZOGZ_ .
220 t/h; 110 kgflem® 540°C | 220 th; 110 kgfiem? 540°c | 870 Uh: 140 kgflem?; 545°C
. . 12 gas and oil burners
12 gas and oil burners frontal | 4 gas and oil burners frontal . )
located into the 2 tiers at
located located
the back panel
Stack 80 m 150 m
3 steam turbines 2 steam turbines
(K-100-90) (K-215-130)
Turbines - CFJndenS|ng type - C'ondensmg type
- Single-shaft - Single-shaft
- HPandLP - HP, IP and LP
- 90 kgf/cm?; 535°C - 130 kgf/cm?; 540°C

B.2.1.3. Water supply and water treatment systems

The water supply source for the existing units of the TPP is Suenly canal, which is fed by
Amudarya river.

Figure 8 shows an image representative of the location of the TPP, Takhiatash city, Suenly canal
and Amudarya River.
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66.

Figure 8. Location of Takhiatsh TPP, Takhiatash city, Suenly canal and Amudarya river

Raw water from Suenly canal is used for production needs of the TPP. The raw water quality is
characterized by a high content of suspended solids, mineralization, chloride ions, sulphates and
oil products. Water is treated in the Water Treatment Plant (WTP) for conditioning, previously to
being used in the process. Water treatment process consists of the following stages:

= Clarification - Raw water enters the clarification tanks and is treated with lime milk,
coagulant and polyacrylamide by partial decarbonization and coagulation for the
removal of suspended solids. Clarified water is sent to the mechanical filtration.

= Mechanical filtration - Clarified water is driven to mechanical filters where there is a
complete removal of suspended solids. Mechanical filters are divided into two units,
four filters in each block.

= Decarbonization - After mechanical filters water is led to the calcinators, where the
removal of dissolved carbon dioxide takes place. Decarbonized water is collected into
tanks.

= Na-cation filtration - Decarbonized water is treated in Na-cation filters, where a
complete softening takes place, and from there it is conducted to the chemically treated
water tanks.

The poor quality of the raw water, reflected in its high indicators of turbidity and its high content
of suspended matters, mineral salts and hardness salts, requires the consumption of high
volumes of chemicals and a reliable operation of the water make-up filters.

The chemical unit provides the necessary chemical reagents for water treatment, and comprises:
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= Salt: 4 working pits of salt and salt solution tanks.
= Liming: Unit for preparation of lime milk.
= Coagulation: Unit for preparation of coagulant.

The result of the water treatment is the reduction of hardness (from 11 to 2) by salt consumption.

The chemically treated water, stored in tanks, is led to the evaporation units. Replenishment of
steam losses and condensate of high pressure is made by the distillate product of the
evaporation units.

The conservation of the water in the boilers* circuit consists in a correction of the make-up water
with hydrazine, ammonium and tri-sodium phosphate. The objective is to prevent problems of
corrosion of the components due to scale deposits and impurities, etc.

B.2.1.4. Cooling water system

Water from Suenly canal is also used for the cooling water system. The TPP currently operates
with an open once-through cooling system. This means that intake water from the canal passes
through the condenser and, after the heat exchange, warm water is directly discharged back to
the canal. Apart from the thermal increase, discharge water characteristics are practically the
same as the intake.

Annual water intake from Suenly Canal for cooling purposes is detailed in point B.4.1.3.

B.2.1.5. Drinking water system

Drinking water for consumption of the TPP‘s personnel is supplied from the local pipeline system
of Takhiatash city.

Drinking water is fed for consumption of plant personnel and service water site is also used for
sanitary needs (showers, eye washers, toilets...).

B.2.1.6. Heating water system
Heating water converter plant is designed for heating part of Tahiatash city, as well as
administrative, residential and industrial buildings of Tahiastash Thermal Power Station. The

water is heating in boilers as heating system water: 400 t/h in boilers TCB200-7-15 and 250 t/h
in boiler TCB125-7-15. The water temperature at inlet/outlet is 70/150°C.

Water is fed to the atmospheric deaerator in order to remove the oxygen and feed water is
chemically softened in the water treatment plant.

B.2.1.7. Effluent treatment system

Description of the effluents treatment generated in the TPP is presented in the following
paragraphs. Depending on their nature, the effluents are subjected to various types of

processing:
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77. Oily and acid effluents. These effluents are conducted for treatment to the Complex purification
of Industrial waste water. This complex includes 2 facilities to treat industrial waste water:
Greasyl/oily treatment system and acid waste water neutralization system:

78. - Acid waste water neutralization system. These chemically contaminated effluents
contain effluents resulting after washing regenerative air heater and acid washes of
boilers. Acid waste water (up to 800 m3) is directed to the acid waste water neutralization
unit. Acid solution is neutralized by lime water and up to pH 9.5-10. The neutralized
effluent is discharged into evaporation sludge ponds identified as n°5 and n°6. Currently
sludge pond n°5 is not being used (see picture below).

Figure 9. Water treatment scheme at the Takhiatash TPP

79. - Oily/greasy treatment system. The oily effluents are water flows from areas that may
have been contaminated by oils and greases such as fuel-oil handling system, open oil
warehouse, blowdowns from boiler and turbine units, cooling water coolers, cooling of
bearings and seals of the rotating machinery, etc. Oily waste water is directed to the oily
water treatment system, with capacity of 50 t/h.

80. Oily/greasy waste water goes through several stages of the treatment. Firstly, waste
water is collected into the receiving tanks, where the largest oil fractions ascend to the
surface of water due to the sedimentation process. Initially pre-cleaned water goes to an
oil remover for cleaning from emulsified oil and mechanical impurities. Partly-cleaned
water is conducted to an intermediate reservoir of pressure flotation. After flotation stage,
cleaned water is directed to two filtration processes. In the first stage water is treated on
the mechanical filter filled with anthracite. In the second stage water is cleaned in the coal
or claydite filters.
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81.

82.

83.

84.

85.

Figure 10. Scheme of comprehensive treatment of industrial sewage

Treated effluent is returned to the Water Treatment Plant and oiled residue is discharged
to the evaporation sludge ponds identified as No 1 and No 2. Currently sludge pond No 2
is not being used (see picture below).

Cooling System discharge. As previously mentioned the cooling system is an open circuit type
and therefore requires water supply from Suenly canal. After being used for cooling purposes in
the condenser, cooling water increases its temperature and is discharged into the Suenly canal.
Cooling system is once-through therefore the volume of water intake is almost equal to the water
discharge.

Water used for technical water supply from intake canal is characterized by a high content of
suspended solids and mineralization, including chloride ions, sulphates and oil products. Quality
of discharged water is almost the same as initial water and main pollution is thermal, with an
increase in temperature of 8-10 °C. Effluent from cooling system does not contain neither
poisonous nor toxic matters.

Sewage effluents. Sanitary sewage is discharged into the sewage collector, which is connected
with the municipal sewage network. Municipal network ends up in the Takhiatash city municipal
waste water treatment plant (WWTP). Takhiatash municipal sewage system is based on
biological treatment.

Water treatment plant (WTP) effluents. Blownwater from clarification tanks and non-used
water from the regeneration of the Water Treatment Plant are effluents that contain small
amounts of salts. These effluents are discharged into the municipal sewage network because
they do not contain neither hazardous nor toxic components. These effluents are sent to the
Takhiatash city municipal waste water treatment plant (WWTP).
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86.

87.

88.

89.

90.

91.

Sludge from the liming section of the Water Treatment Plant is conducted to the evaporation
sludge ponds, identified as No 3 and No 4 (see picture below). This sludge is formed by
incompletely burned lime.

Figure 11. Ponds for industrial sewage disposal

All the sludge disposal sites are nonfiltrable with impervious screens at the bottom and sides in
the form of poured asphalt of 20mm width. Tiling construction — concrete lining - 30 mm, poured
asphalt —20 mm, reinforced concrete protective lining of 120 mm made of portland cement
concrete. Ground area of the sludge disposal site is treated with herbicides.

The calculated area of evaporation is 3300 mZ The complete evaporation of flows is ensured.
The capacity of the sludge collector is 1700 m®, Currently, sludge tanks are 1/3 full.

On the regular base lime wastes are supplied to the specialized building organizations.
According to the TPP statistical data the whole amount of accumulated wastes is 84 tons, 0.065
tons of them are of Il toxic class of hazard (oil sludge).

B.2.1.8. Chemical storage

There is a chemical storage consisting in a closed warehouse with a basement of concrete, a
ventilation valve and roofed.

B.2.1.9. Power evacuation

Power generated by the existing units of the TPP is evacuated via 35 kV, 110 kV and 220 kV.
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B.2.2. Description of the new Combined Cycle Power Unit (CCPU)

92. A combined cycle thermal power unit brings together two cycles: a gas cycle (Brayton cycle) and
a steam cycle (Rankine cycle). Its main characteristic lies in the use of the thermal energy
contained in the gas cycle exhaust gases to generate steam with sufficient energy to be used in
a steam turbine.

93. The CCPU that will be installed in the Takhiatash TPP will be formed by two power generation
cycles, the first one represented by the gas turbine (164.5 MW) and the second by the steam
cycle (87.6 MW), with a net power of 244.4 MW.

94. The CCPU comprises one gas turbine, a heat recovery steam generator (HRSG) and one steam
turbine (1:1:1 concept) which operate together as a single integrated module.

95. The first cycle is represented by the gas turbine. After passing through the Air Filtering and
Conditioning System (APCS) air is compressed and passed into the combustion chamber with a
reciprocating compressor. Here fuel mixed with air is burned to produce a hot high pressure
combustion gas which is expanded through a turbine, where the kinetic energy of the gas stream
is converted into mechanical revolution of the turbine's rotor. The turbine drives both the
compressor and the electrical generator to produce electricity. Gas temperature before the gas
turbine, depending on the series turbine is in the range between 1100-1500° C.

96. The gas turbine generates approximately two thirds (2/3) of the electricity. The only problem
arising in these systems is the formation of nitrogen oxides (hereinafter NOx) due to the high
temperatures reached in the combustion chamber. The combustion chamber used has dry
method low NOx burners to reduce these emissions, not requiring any water or steam
consumption.

97. This technology is based on performing the natural gas combustion with air in two stages, in
such a way that the fuel and the oxidizer are mixed first, allowing for a homogeneous
temperature distribution to be achieved and, therefore, a stable low temperature flame that
reduces NOx formation.

98. The second cycle is a steam cycle. The exhaust gas from the gas turbine is still hot (544 °C) and
is passed through a special gas pipe into a Heat Recovery Steam Generator (HRSG), where the
heat energy of the flue gas is transferred to feed water to generate steam at high pressure. This
steam is used to drive a steam turbine which powers a further electrical generator, generating
one third (1/3) of the electricity.

99. Once expanded in the steam turbine, exhaust steam is sent to condenser where the heat
exchange between the steam and the cooling water occurs. Condensate is pumped out by the
condensate pump and sent to the HRSG where it is again converted into steam, closing the
steam-water cycle.

100. Gases from the HRSG are discharged into the atmosphere through the stack at a temperature of
112° C.

101.  Therefore, the layout of the CCPU is a two-shaft arrangement with two electric generators for
gas and steam turbines.

102. A simplified process flow diagram of the CCPU of Takhiatash TPP is shown in Figure 12.
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Figure 12. Simplified process flow diagram of the CCPU of Takhiatash TPP

103.  The use of combined cycle power plants allows the recovery of part of the energy contained in
the gas turbine exhaust gases which would be released into the atmosphere. The good global
performance of this type of cycles is due precisely to the high recovery of part of this energy. The
exhaust gases at the gas turbine outlet are at approximately 544 °C, being at approximately
112°C at the heat recovery steam generator (HRSG) outlet. Such a low temperature is possible
thanks to using natural gas as the fuel, since the content of sulphur is very low and does not give
the problem of acid condensation at low temperatures, leading to the fast corrosion of the last
stages of the heat recovery steam generator (HRSG) and the stack, as in the case of other fossil
fuels whose greater content of the aforementioned element harms the lifespan of the equipment
and the environment.

104.  Efficiency of standard gas turbine power unit (basic cycle) is 34-40%. In the combined cycle
efficiency is in the range of 50-60% depending on the selected design. This represents both an
environmental improvement, thanks to a more efficient use of the primary energy, and a
reduction in generation costs.

105. The aforementioned power and operating parameters for the new CCPU have been calculated
with the simulation software Thermoflow for the selected fuel characteristics and the specific
atmospheric conditions of the TPP's site (average annual temperature 13.64 ° C, pressure 0.004
bar, relative humidity 49 %). This software allows selecting the gas turbine model within a rich
library containing a wide range of commercial models from the main suppliers. The model used
for the simulation, the Siemens SGT5-2000E, was selected according to the project's
requirements (168 MW and being series E), which does not mean that this will be with certainty
the model selected for the final design. The whole CCGU (gas turbine, HRSG and steam
turbine) has been simulated.

106. The new main building is separated from the existing main building and the following auxiliary
structures and equipment are located on the CCPU's site:

= Five forced draft cooling towers
= Gas processing point with gas booster compressors and gas-control point;
= Blow off and waste gas pipe system;
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= Facility and technological equipment for boiler feed preparation of unit's water-flow
cycle makeup

= Heating-water converter plant with a line-pump

= Chemicals for boiler unit metering system to support a chemical state
* Tank farm

= Emergency oil drain system

= Express laboratory

= Warehouse for oil stored in containers

= Chemicals active storage

= Materials active storage

= Nitrogen generator with receivers

= Pressurized air compressor with receivers

= Backup diesel generator in case of emergency power shutdown of unit's auxiliaries
= Technological pipe-line racks

= Pump for transfer of waste water polluted with oil products

= Engineering and domestic building

107. Gas processing point, chemicals storage, warehouse for oil stored in containers and
expendables storage are planned to be located on the south side of the CCPU. Electric device's
site is located on the west side of the CCPU. A new relay cabinet building is planned to be
located near the existing.

108.  Technical water supply facilities: circulating pumping station with fire suppressing pump, water
cooling towers, chemical water pre-treatment (CWP) for preliminary filtering of make-up water
are planned to be located on the west side of the warehouse. Settling pit and pulp waste dump
are located further to the west.

109. Itis planned to allocate a new cuttings ditch for CWP preliminary filtering and evaporation pond
for chemical wash of waste-heat boiler near the existing Takhiatash TPP's cuttings ditch.

110.  This project also includes all necessary buildings such as administration building, the fire fighting
facilities and the gate house.

111.  Construction site for CCPU is planned on the south side of Takhtiatash TPP from the temporary
end of the main building. CCPU's construction base and technical water supply facilities are
planned to require the additional territory of 21 hectares.

112.  The different facilities of the CCPU are explained in detail below and a layout of the new plant is
showed in Annex I.

113. There were several weighty reasons justifying the choice to implement the Takhiatash CCPU
within the Takhiatash TPP terrains (area already developed for, and having undergone the
impact of, industrial use). One of the reasons is to avoid the construction of a new thermal
power plant in other terrains with other uses different to the industrial one which means that:

a) There will be no involuntary overtaking of land resulting in:

. Relocation or loss of shelter
. Loss of assets or access to assets
. Loss of income sources or means of livelihood, whether or not the affected

persons must move to another location
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b) There will be no involuntary restriction of access to legally designated parks and
protected areas resulting in adverse impacts on the livelihoods of the persons

114.  Due to the above reasons, regarding the ADB -Safeguard Policy Statement (June 2009)” the
project has been classified as category -©”: no involuntary resettlement impacts, no further
action is required.

B.2.2.1. Fuel system facilities

115.  Natural gas is the main and backup fuel for CCUP and it will be supplied from the GDP (Gas
distribution plant) to the Gas Processing Facilities (GPF), located at the left part of the design
site. In accordance with preliminary estimates, the gas will be done through two new gas
pipelines with a diameter of 426 x 7. Logically, these pipelines will be traced in parallel to the
existing ones and the length will be 2 km as this is the distance between the GDP and the TPP.
Taking into account the decommissioning of units 11l and 1V, the GDP will be sufficient for the
natural gas CCPU needs.

116. The GPF includes the Gas Booster compressor Station (GBS), a gas metering unit with two
pipelines (one working and one backup), system of blow off and discharge gas to vent stacks.
The GBS is designed to compress gas and to stabilize its pressure before it is supplied to the
GPF. Dust collectors will be installed upstream the GBS. Purging and waste gas pipe system will
be provided to remove fuel gas and nitrogen from dry packing of GBS, and to provide periodic
purges, as well as to ensure emergency discharge from safety devices.

B.2.2.2. Powerisland

117.  CCPU is a one-piece combined-cycle plant designed to produce electricity in the basic mode of
operation, and at the same time to cover heat schedule of heating loads and loads of hot water

supply.

118. The CCPU is a combination of steam turbine and gas turbine units, connected by joint
technological cycle (combined cycle). The combination of these units into one whole unit allows
getting extra power and increasing the efficiency in comparison with the steam turbine and gas
turbine power plants, as well as reducing the emissions of oxides of nitrogen and sulphur in the
atmosphere.

119.  The CCPU equipment includes one gas turbine (164.5 MW) with electric generator, a HRSG,
one steam turbine (87.6 MW) with an electrical generator

120. The gas cycle performance rises as the temperature of the combustion chamber gases
increases. In contrast, the temperature rise implies an increase in the NOX formation speed. The
combustion chamber of the gas turbine is equipped with dry type low NOX burners, not
consuming any water or steam, to counteract this harmful effect on the environment, achieving
emissions below 25 ppm with 15% O, (approximately 51 mg/Nm3 at 15% O,, dry basis).

121.  In order to reduce the emissions of nitrogen oxides, in comparison with the units operated at the
present day, dry low emission burners are used during the natural gas combustion process. This
technical solution allows emission of NOx 3.5 times lower compared to concentration of flue
gases in existing boilers and boilers to be dismantled. Furthermore, another design solution to
decrease the emission levels of NOx is the use of structural features of the combustion chamber
of the gas turbine that allows a combustion mode in which the fuel is almost completely burned.
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122.  The exhaust gases, at 112 °C, will be disposed of through a 60 m high individual stack with a
diameter of 6.0 m, located outside the building of the boiler room. It is metallic and it shall be
equipped with a slide gate valve and a noise suppressor. Final height of the stack was
determined by the atmospheric modeling results (Annex Il1).

B.2.2.3. Water supply and water treatment systems

123. Amudarya River will be the source of raw water at the new facilities of the CCPU through the
existing intake canal of the existing facilities of Takhtiatash TPP. Just a new pump station within
the existing intake canal will be needed to be constructed.

124.  Water is used for the following purposes:
* Make-up water losses due to evaporation in cooling towers
¢ Make-up the blowdown of the circulating water system
e Steam cycle make-up
¢ Auxiliary needs of the chemical water treatment (CWT) of the steam cycle make-up
o Auxiliary needs of the pre-treatment plant

125.  Primarily, the raw water initially settles in a settling tank to remove suspended particles. Settling
tank is two-sectioned for an estimated water flow rate of 1000 m3/h, trapezoidal cross-section,
performed in earthen bed with bulk embanks of clay loam. The bottom and the slopes of the
settling tank are protected with cladded concrete encasement in two 120 mm layers with
impervious membrane shield between the layers.

126.  The clarified water is supplied to Chemical Water Pretreatment (CWP) after the settling tank for
further processing with use of clarified water pumping station.

127. Due to the high content of solids and hard salts in raw water of Amudarya river, it is
recommended to provide water clarification pre-treatment using clarifiers and soda lime
treatment (N,CO;, CaO) with coagulation(FeSO, coagulant) followed by mechanical filtering
process. This pre-treatment allows removing the most part of calcium ions in processed water.

128. It is proposed that, within the total volume of makeup water (916 m3/h), only 500 m%h will be
exposed to such treatment.

129.  After clarification process, this volume of treated water will be distributed as follows:

» 36 m¥h will be used as makeup water for the Chemical Water Treatment of the
CCPU's water-steam cycle.

* 110 m¥h will be used to meet the auxiliary needs of the pretreatment plant (clarified
water for the preparation of shaft turning gear reagent solutions, etc).

= 354 m*h will be mixed with a non-treated flow of 416 m*h of make-up water that will
be further used as make-up water for the cooling system.
130.  The following describes the main intake water uses:

a) Make-up water for circulating water system

131.  Circulating water system for the new CCPU is designed in closed circuit, including the
installation of five mechanical draft cooling towers and the auxiliary hydraulic engineering
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structures according to the Law of the Republic of Uzbekistan -On water and water use” Ne 837-
XII from 06.05.1993.

132.  The total volume of circulating water in the cooling system of the new CCPU has been estimated
at 12,862 m3/h. It is planned to install 5 mechanical draft cooling towers with an irrigation area of
16x16=256 m2 each.

133.  Circulating water cooled in cooling towers will be supplied with circulation pumps to steam-
turbine’s condensers and to all auxiliary equipment of the CCPU. After the heat exchange in the
condenser, the treated (heated) water will be supplied back to the cooling towers, for cooling.
Further, the cycle repeats.

134. A water stream from the clarification process (354 ton/h) will be mixed with a non-treated water
stream (416 ton/h) from the settling tank. This mixed water stream, with a total volumetric flow of
770 m3/h, will be subsequently stabilized by a correctional treatment using polyphosphonates in
order to prevent the salt fouling of the equipment, pipe lines and cooling towers' sprinklers.

135.  Next, the water is supplied to pumping station's water intake, where it is mixed with chilled on
cooling tower circulation water is directed to the cooling mechanisms of CCPU.

136. Makeup water treated by such method will be used to makeup evaporation losses in cooling
towers and to makeup blowdown losses of circulating system in amount of 770 m3/h.

137. To prevent the fouling, biocide treatment equipment is proposed, where used a sodium
hypochlorite as the main component. Maintenance of working dosage of both components in the
circulation water is carried out by automatic insertion of the product in proportion to the amount
of make-up water. This processing will make it possible to partially soften the water sufficiently
under given salt content of the source water to ensure stable operation of the circulation system.

138.  The information on chemicals consumption for the clarifying treatment of circulating water
system makeup water is provided in point B.4.1.2..

b) Make-up water for CCPU’s steam cycle

139.  The quality of the makeup water fed to the heat recovery steam generator shall comply with
manufacturer requirements. To meet these strict requirements, the complete desalination of raw
water is required at a previous stage. The composition of the intake water from Suenly canal is
given in Table 5.

Table 5. Composition of intake water from Suenly canal

No. Parameters Unit of measurement | Value
1 Salt content mg/dm3 1360
2 Solid residual mg/dm3 1147
3 Suspended matter mg/dm® 434
4 pH - 8.3
5 Sulfates (SO.%) mg-eq/ dT3 8.4

mg/dm 403
6 Chlorides (CI-) mg/dmz 3.66
mg/dm 128.1
7 Total hardness mg-eq/dm3 121
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140.

141.

142.

143.

144,

145.

146.

No. Parameters Unit of measurement | Value
. mg-eq/dm® 6.5
8 Hardness Ca®
ardness La mg/dm® 130.3
. mg-eq/dm® 56
9 Hard Mg®
araness g mg/dm® 68.1
10 Alkalinity mg-eq/dm3 sl-2.25
11 Hydrated acid (SiO,) mg/dm3 8.4
12 Oxidation characteristics mg/dm3 14
13 Iron (Fe*") mg/dm® 0.22
14 Nitrites (NO,) mg/dm® 0.2
-eq/dm® 0.1
15 Nitrates (NO5) M9 ot
mg/dm 6.2
16 Sodium (Na*) mg-eq/dm3 2.31
17 Anions mg/dm® 14.61
18 Cations mg/dm?® 14.63

It is planned to build a new water treatment plant for total water desalination with a production
rate of 36 t/h in order to meet the makeup water requirements of the CCPU'’s steam cycle. The
appropriate water treatment method shall be determined by both the raw water composition and
the treated water quality requirements.

Water in amount of 36 t/h will be supplied to Chemical Water Treatment (CWT) of desalinated
water to makeup losses of basic cycle, and 30 t/h is required to makeup CCPU directly.

This Chemical Water Treatment (CWT) comprises a two-stage Na-cation exchange followed by
a reverse osmosis process and the adjustment of chemically desalinated water's parameters on
mixed-bed filters.

For highly mineralized water, the continuous operation of osmotic equipment is allowed after
particular ionization (Na-cation exchange) of clarified water only. It is proposed to install 4 filters
with diameter of 2.6 m on the first stage, and 2 filters on the second stage. Two tanks of soda-
lime treated water and two tanks of sodium cation-exchanged water with a capacity of 40 m?
each will be provided to ensure trouble-free operation of plant.

The reverse osmosis plant consists of 2 units and 2 plants with a production capacity of 20 ton/h
each. In this case, 1 unit is in operation and 1 is remains as backup. The load of the plant on
processing water is 30 t/h.

The sequence of plant operation is as follows. High-pressure pumps boost the plant inlet
pressure and treated water goes to the reverse osmosis membrane elements. The water flow
exposed to reverse osmosis pressure is divided into two streams on semi-permeable
membranes. 1-2% of the total salt flow penetrates into the less concentrated stream;
(permeate). After adjustment in MBF filters, this stream is supplied for the cycle makeup.

The second stream (concentrate) containing the bulk of dissolved salts is discharged to plant
drainage. The portion of this water can be used for salt solution preparation for further
regeneration of Na-cation filters.
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147.  Reverse osmosis plants shall be flushed periodically to ensure their efficiency. There are two
types of flushing:

= During the operation, membranes are flushed at set intervals by the supply of
permeate to the concentrate pipeline.

= Chemical flushing of membrane modules will be provided if permeate productivity of
plant is reduced by 10%, or if permeate salt content increases by 10%, or if pressure
difference between treated water and concentrate increase by 15% of the initial
difference.

148.  Further, permeate is supplied to cartridge MBF filters, and after advanced treatment and Ph
adjustment, the treated water is supplied to CCPU heat recovery steam generator makeu?. Two
backup condensate tanks (one is in operation, one is standby) with a capacity of 1000 m” each
will be provided to ensure trouble-free operation of plant. Preliminary data on chemicals
consumption in the makeup water processing for the CCPU's steam cycle is detailed in point
B.4.1.2

149.  Water sent to the steam-water cycle required conservation in boilers with hydrazine and
ammonia in the mode boiler stop with supply of the conservation solution into the feed water line
before the economizer and the line of phosphate in the boiler drum is provided. This system is
designed to maintain optimum chemical conditions in the boiler units.

c) Water for fire fighting

150. On the other hand, the fire protection system of the new CCPU draws the firewater from the
cooling tower basin. This basin must store the volume of water required to meet the needs for fire
suppression. The design volume of water for fire fighting purposes will be provided in power
ponds and the minimum required duration of water supply is 3 hours, in accordance with
regulatory requirements.

151. At this current design stage, a firewater water pump station is provided with two firewater pumps
installed in parallel (one working and one standby pump), with a discharge capacity of 500
m*hour and a pressure of H=63 m.

152. The new CCPU site includes a pressurized water ring feeding system equipped with stop valve
and fire hydrants in manholes. Firewater is supplied from the firewater pump station to the water
ring surrounding the CCPU site via two pipelines.

B.2.2.4. Heating water

153. A new heating-water converter plant is designed to provide heating of system water in system
water heaters by extraction steam from steam turbine heat extraction, and to supply system
water using line pumps in main heating system for consumers heat supply. The heating water
system uses softened water that is treated in the existing water treatment plant.

154.  Condensate pumps will be also provided to ensure the pumping of heating steam condensate

from the water system heaters to a steam-water cycle unit. Steam pipeline (laid from heat
extraction steam removal) passes through the heating water converter plant room.
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B.2.2.5. Drinking water

155. Urban water supply networks are the main source of service and drinking water. Water supplied
from the municipal network to the CCPU site is used for drinking and sanitary needs (showers,
eye washers, toilets, etc.).

156.  Drinking water supplied from the city mains will fill the two existing tanks, with a capacity of 600
m®. It is planned to build a new drinking and service water pumping station at the place of the
existing one for the supply of the newly designed buildings and constructions of the CCPU. The
design of this new pumping facility has been approved in accordance with the regulations of
KMK 2.04.01-98 Building internal water supply and sewage system”.

B.2.2.6. Effluents System

157.  The expected effluents generated by operation of the new facilities of CCPU are:

Domestic effluents

158.  Domestic wastewater or sanitary effluents (4,401 m3/h) from buildings and structures of the
CCPU are discharged with no treatment through the pipeline by gravity flow into the newly
designed sewage pumping station. After that, effluents are pumped to the networks of the TPP's
industrial site and then fed to the sewage treatment facilities.

159. At the current design stage, an underground sanitary sewerage pump station with 1.5 m
diameter and with pumps providing capacity 6-16 m3/hour and pressure lift 5-27 m, is provided.
Manholes are installed along gravity-flowing sewerage networks at distance 35-50 m on straight
piping, turns and interconnections.

Rainfall effluents

160.  Rainwater from the roof of the CCPU's main building and from the roofs of auxiliary buildings
and other facilities will be collected along the territory and discharged into the existing storm
water sewage system. The final storm water discharge point is located in the area of the existing
main building runoff drain system. At this stage, the coordinates of the connection point are not
defined and they will be specified during the preparation of the detailed design documentation for
the project.

Oil and Chemical effluents

161.  Certain volume of oily wastewater will be generated within the operation of the new CCPU
facilities in activities such as washing the equipment, washing the floors, drainage of transformer
sites, washing the compressors, oily effluents in the stormwater, etc. These oily effluents will be
collected and led to the oily effluents treatment facility.

162.  Local facilities are used for the treatment of effluents from the Takhiatash TPP‘s CCPU without
using the existing effluent treatment facilities. In particular, local effluent neutralization units and
oil traps for oily wastewater treatment are used as part of the Chemical Water Treatment.

163.  Chemical effluents from the water treatment plant and from the heat-recovery boiler blowdown,
in a total amount of 115 m%h, are collected in the CCPU's slime lagoons and then discharged
into the TPP's discharge channel. All effluents directed into surface-stream flow should comply
with requirements of -Sanitary Rules and Norms for the protection of surface waters against
pollution” SanPiN Ne0056-96, Tashkent, 1996.
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164.  Furthermore, the following measures are proposed to improve the process and reduce effluents:

= Washing and backwashing water from the Na-cation filters is pumped back into the
clarifiers.

= Washing water from the reverse osmosis facilities is collected and used for
backwashing of the Na-cation filters and further on, after reuse, is pumped back into the
clarifiers.

= The Na-cation filters recycling water is collected and neutralized in a separate
neutralization unit (taking the concentration of salts in this stream into consideration)
and then directed to the wet salt storage.

= The bitter-water concentrate from the reverse osmosis facilities is collected and partially
used to replenish water losses from the preparation of salt solution at the salt storage
and the remaining volume is discharged with the flushing of the circulation system.

Circulation system blowdown

165. In the closed cooling water circuit a constant evaporation of the water takes place. As a result,
the remaining water has a high concentration in solids and dissolved salts, what makes it
necessary to bleed it periodically. Blowdown water from cooling tower is relatively clean so that it
is directly discharged into the outlet channel with no treatment.

166. The temperature, flow rate and pH of cooling water will be monitored in order to check its
compliance with the discharge limits to the canal, according to current regulations.
B.2.2.7. Storage facilities

167.  Three different storage facilities are located within Takhiatash TPP terrains. These are the

chemical agents' active storage, the materials active storage and the drummed oil storage,
whose dimensions are shown in Table 6.

Table 6. Dimensions of storage facilities

Building Dimensions (m) | Function

Active storage of chemical | 18 x 9 Active storage with chemical stocks for
agents 15 days

Active storage of materials 18x18 Storage of spare parts and materials

required for preventive maintenance and
current repair of process equipment.

Drummed oil storage 36 x12 Pure drum oil storage to supply oils to
the main building consumers. Drums will
have a capacity of 200 I, a preliminary
estimation. Drum oil will be delivered to
the main building by transport means.
Pans and containers will be handled
using automated lift trucks. Oil pans will
be arranged in warehouses using self-
propelled stacker-truck

168.  Also, there is an underground emergency drain oil tank with the turbines with dimensions 4x3 m
located above the engine room o the gas turbine plant.
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B.2.2.8. Laboratories

169. The expansion project includes an express laboratory that will be placed in the boiler room
building. It will be designed to systematically perform the express-analysis of water and steam
quality.

B.2.2.9. Fire fighting system

170.  Automatic fire-extinguishing at the facilities of newly CCPU is executed by the means of modern
automatic fire fighting microprocessor system, which includes tools for fire detection, as well as
for automatic fire-extinguishing at the relevant facilities. Fire precaution measures are provided
in accordance with current fire safety rules and regulations for utility companies at Uzbekistan
(2004) and ShNK 2.04.09-2007 -automatic fire-fighting equipment for buildings and structures”
as well as the correspondent international standards.

B.2.2.10. Power control system

171.  The automated control system is designed to perform the functions of the logical control in
automatic and manual modes, emergency and restrictive protection systems, warning and alarm,
monitoring, displaying and archiving of technological parameters, high-speed recording of major
events and figures in emergency situations.

B.2.2.11. Power evacuation

172.  Power output of the new generator will be connected to the existing substation which will be
adapted. For the adaptation of the substation to the new unit, existing transformer could be
moved. If so, transformer oil must be managed in an environmental friendly way and taking good
international practice in order not to cause soil pollution. As units Ill and IV are going to be
decommissioned, the existing transmission line has enough capacity to evacuate power
generated in the new CCPU.

B.3. Description of works
B.3.1. Construction phase

173. Due to the fact that the present project is not to build a new Thermal Power Station, but to
extend an existing plant, and in view of the fact that the new CCPU will be located at the same
site as the Power Station, it will not be necessary to build new access routes and certain
infrastructure, since these are already in place for existing Units (for instance, no new water
intake and discharge canal or transmission line are needed). Consequently, the extent and
volume of the works will be less than those necessary for a new Power Station being built on a
new site.

174.  For the construction of CCPU and its auxiliary buildings and facilities, a land plot of 21 hectares
shall be acquired to set new boundaries of the plant's protected territory. This area will be
located on the southern border of the TPP, at the end of main building. Construction of CCPU
shall involve removal of guardhouse, gatehouse, some production facilities and replacement of
rail track. As part of CCPU construction it is planned to organize a new mud disposal field for the
water treatment plant as well as an evaporation pond for chemical flushing of the waste heat
boiler next to the existing mud disposal field.
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Before the construction of CCPU it is important to make a preparation of the site, which includes:
the dismantling of buildings, railways and security zone transfer. The construction of the CCPU
is planned to take place between 2014 and 2018, pilot tests shall last from January 2018 till
December 2019.

A description of the construction phase of the new CCPU and the new infrastructure required for
operating it is detailed below.

Phase 1: Civil works

- Site grading and levelling. This consists of removal and storage of top soil and any old
backfilled material in the site. The disposal excavated material will be transferred outside
the area. Rough and finish grading, back filling and compaction will be done as agreed. Site
grading will provide self-draining, graded site, and will be sloped away from buildings and
equipment foundations to avoid ponding. The edges of all filled and excavated areas will be
sloped and drained to give stable profiles. Prior the compaction of filled material,
compaction trials will be carried out using the proposed equipment and procedures.

- Preparation of the temporary on-site buildings, in which will be housed the cabins and
storage space for the various companies working on the construction site. The various
materials supply zones will be properly marked out, in order to facilitate a clean and orderly
site. A specific space for machines will be marked out.

- Excavations and building foundations, and equipment belonging to the new plant

- Building separation networks for drainage collecting (chemical substances, residual
sanitary oily and clean rain water) and channelling for conduits, electrical conduits and
cabling.

- Construction of the various warehouses and buildings. Design of the buildings will pay
special attention to protection against fire and noise. Safety will be a priority. Each building
will possess the facilities required according to its type and its function: Lighting, low voltage
lighting, heating, air conditioning, ventilation, communication, floating cranes etc.

- Construction of internal roads and adaptation of the existing ones.

Phase 2: Assemblage

- As soon as the civil engineering phase has been completed, the various machines that
constitute the Power Station will be assembled. Sequencing will be as follows: Mechanical
assemblage, electrical assemblage and instrument assemblage.

- During the mechanical assemblage phase, hydraulic tests of all circuits will be carried out
in the various systems.

- Before commissioning, ventilation and chemical cleansing of the boiler will be carried out.
Demineralised or osmosis-processed water will be used for that purpose, to which will be
added certain chemical reagents. The cleansing solutions will be maintained in circulation
for a certain time, and at the end of the procedure, will be handed back to an authorised
service provider.

Phase 3: Trials and commissioning

pag. 46



186. - Testing the various types of equipment (pumps, valves, etc).

187. - Systems trials.
188. - Operation guarantees trials of the new plant.
B.3.2. Decommissioning phase
189.  "Decommissioning” a power plant can be defined as the cessation of the operations and the

withdrawal of the facility from service, followed by its transformation into an out-of-service state
and eventually, its complete removal.

190.  The efficiency improvement project involves the decommissioning of the units Ill and IV. During
the commissioning of the new combined cycle unit, in order to maintain the power plant available
capacity, together with the more modern units V and VI, it will be necessary to keep units Il and
IV in operation, complementing the power generated by the CCPU in order to cover the
demanded power at all time. Once the CCPU completes all tests and it is declared in commercial
operation, it will start the decommissioning of the units Ill and IV.

191.  Main activities involved in the decommissioning until the complete removal of the facilities and
the estimated duration of them are as follows:

Table 7. Main activities involved in the decommissioning

No. Activity Description Duration
1 |Shut down and cool | Operation to be performed, according to current | Three (3) days
down of the units Il | operation procedures, until the complete
&IV shutdown of all steam turbines, boilers and

auxiliaries except service utilities, control system
and fire fighting system.

2  |Disconnection of Units Il and IV are physically disconnected from | One (1) week
main interfaces the HV switchyard and gas system. Motor
control centers are disconnected from the
supply bus bars. The low and medium voltage
bus bars will be kept energized as required for
the supply of basic services such as lighting, air
compressors, service water, fire fighting
systems, etc...

3 |Emptying and Stored liquids (oil, demineralized water, mazut, | Two (2) months
cleaning of tanks among others) will be reused as much as
and fluid systems possible. Stored liquids below the pumping level

of tanks and drains of cleaning activities will be
drained and treated and properly disposed of by
mean of authorized waste management agents
or managed under good international practices
regarding with the protection of the environment.
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193.

No. Activity Description Duration

4 |Removal and All these materials will be identified, inventoried | Two (2) months
disposal of and removed. Asbestos will be disposed of
hazardous waste properly. Waste disposal comes under the remit
materials (thermal of the provisions of the applicable legislation
and acoustic (stringer  option  between national and
insulation/ mineral international standards).
fibers from older
production /sealing
materials)

5 |Dismantling of In general technical equipment and components | Eight (8)
systems and will be demounted in an inverse sequence as | months
components they were erected, starting from wiring and

cabling and following with instruments, tubing,
piping, equipment and supporting structures.
Some equipment or components with remaining
life could potentially be reused as spare parts for
the remaining blocks or prepared for
refurbishment. These activities will be performed
in accordance with an established schedule and
procedures, avoiding impact on operating units.

6 |Demolition of It will be carried out after complete dismantling | Three 3)
buildings and of equipment and components. Demolition of | months
structures units 1ll and IV buildings will be engineered

considering existing interfaces such as:
Electrical and control
Utilities
Building access
7 |Waste management | Produced hazardous and non hazardous waste | Two (2) months
materials will be disposed of in accordance with
applicable norms and permits from the
Environmental Authorities and international
standards

8 |Land remediation Potential remaining land contamination will be | One (1) month

assessed and afterwards materials potentially
hazardous will be removed and disposed off.
This activity will be carried out in accordance
with  international, national and local
environmental regulations. The land formerly
occupied by the units 1l and IV and related
facilities will be finally released at a -green field”
condition, ready for a new potential use

According to the schedule, boilers No. 1-4 shall be shut down first, in the first half of 2018 since
they are the most worn out boilers connected to a relatively low stack of 80 m; during the second

half of 2018, boilers Nr 5 and 6 connected to the 150 m stack shall be shut down.

B.4.

The project’s environmental and social aspects

The implementation of the project for construction of the new CCPU to replace obsolete and
worn-out boiler units shall help to improve environmental situation in the concerned area.
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B.4.1. Natural resources, chemical substances and water

194.  After the construction of CCPU, the production activity of Takhiatash TPP will be accompanied
by withdrawal natural resources (natural gas), water and consumption of chemical substances.
B.4.1.1. Fuel consumption

195.  Takhiatash TPP is based on a dual-fuel concept, firing natural gas as primary fuel and a liquid

fuel oil (mazut) as a back-up for emergency situations. For the new CCPU natural gas will be
both primary and back-up fuel.

Natural gas

196.  The primary fuel used in Takhiatash is natural gas with the composition and properties showed
in Table 8 and Table 9, respectively.

Table 8. Mole composition of natural gas fired in Takhiatash TPP

Component Formula Mole fraction (%)
Methane CH, 92.93
Ethane C,Hg 3.58
Propane C;Hg 0.78
n-butane C4H1o 0.18
iso-butane C4H1o 0.14
n-pentane CsHyq» 0.05
iso-pentane CsHyq» 0.06
Hexane CeHu4 0.16
Oxygen 0O, 0.08
Carbon dioxide CO, 1.30
Nitrogen N, 0.74

Table 9. Natural gas main properties at 20 °C and 760 mm Hg (reference conditions)

Property Value
LHV (kcal/m®) 8278
Wobbe index (kcal/m®) 11,780
Density (kg/m3) 0.73

Current consumption of natural gas

197.  Natural gas consumption from Bukhara field in Takhiatash TPP in 2011 amounted to 1117.2
million m* per year (at reference conditions of 20°C and 760 mm Hg), for an annual electricity
output to the mains of 3072.9 GW-h. The heat rate of the TPP was 12552 kJ/kWh.
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Future consumption of natural gas

The consumption of natural gas expected for the new CCPU at 100% of the load in the average
environmental conditions of the area is approximately 406.9 million m® per year. The total
consumption of natural gas at Takhiatash TPP operating units V and VI and the CCPU will be
1070.4 million m® per year. The total heat rate will be 9672 kJ/kWh, being 11585 kJ/kWh and
7545 kJ/kWh for the block V-VI and the CCPU, respectively. All these values are shown Table
10.

Table 10. Main technical indices and fuel consumptions for current and future

Current indices (before

Future indices (after

Index CCPU commissioning) CCPU commissioning)
Il and IV V and VI V and VI CCPU

Annual electricity output (GW-h) 955.9 2320.4 2097.6 1903.3
Total 3276.3 4000.9

(Agcvu?) electricity output from buses 888.1 2194.6 1083.8 1785.6

Total 3082.7 3769.4

ﬁr;ri‘r‘j:'(G\?\'fﬁ)t”c'ty output to the | ggg 3 2187.6 1977.5 1779.9
Total 3072.9 3757.4

'(‘i'jj’;w_rﬁ)te for electricity supply | 45545 11474 11585 7545
Total 12552 9672

Annual heat supply (thousand Gcal) 3240 - - 139100
Total 3240 139100

oot corsptln oA 038 | sgrr | - - e
Total 5.567 4.511

/:g:;‘fr'nptigi“(‘rﬁ'mor?f‘nsa) volumetric | 39 5 726.7 663.5 406.9
Total 1117.2 1070.4

ﬁg:gjr;pﬁog"zﬁgﬂ) gas  mass | 55 4 530.5 484 .4 297.0
Total 815.6 781.4

Gas savings for the same electricity

supplied to the mains of 3072.9 - 321.2

GW-h (million m%)

Increase of electric supply to the

mains at the same fuel consumption - 854.4

rate of 1117.2 TW-h/year (GW-h)

Considering these figures, the current natural gas supply capacity, taking into account the
dismantling of units 1l and IV, will be quite sufficient after the commissioning of CCPU and the
indices of Takhiatash TPP will clearly improve. The reduction of the heat rate for electricity
supply is estimated at 2,880 kJ/kWh, from 12,552 kJ/ to 9,670 kJ/kWh. The reduction of the
specific fuel consumption for heat supply is estimated at 1.056 kJ/kcal, from 5.567 to 4.511
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201.

kd/kcal. The increase of annual electric supply to the mains is estimated at 854.4 GW-h at the
same fuel consumption level of 1,117.2 million m* per year. Annual gas savings, compared to
the current consumption in the existing equipment of Takhiatash TPP, are estimated at 321.2

million m® for an equal electricity output of 3,072.9 GW-h.

Fuel oil (Mazut)

Mazut, a distillate fuel oil, is required as a back-up fuel for emergency situations as, for example,
a power supply failure just in the existing facilities. Mazut is stored for a power generation
capacity of 15 days as there is a power supply guaranty to fulfil. Nevertheless, Mazut has not
been used since 2004. The Table 11 provide main averaged technical characteristics of used

mazut. The future CCPU will not require mazut as back-up fuel.

Table 11. Main averaged technical characteristics of used mazut

Low operating heat value, Q°,

38.345 MJ/kg

Contain in fuel working mass of:

sulphur S°, % 3,1
Ash A" % 0,031
Density p (at 0 °C and 760 mm.of Hg) 945 kg/m®

B.4.1.2. Chemical products and materials consumption

In the following table, consumption of chemical and raw materials of the existing facilities at

Takhiatash TPP during 2012 are presented.

Table 12. Information on main and auxiliary raw materials

Ne Name Type Quantity Units
1 Metal 260,067 tn
2 Brass 19x1x700 9600 units
3 Welding die PasHble 4879 tn
4 | Wool 14 m®
5 Asbestos A5-50 131.1 (1) tn
6 Technical rubber 957 tn
7 Salt 207 tn
8 Lime 390 tn
9 | Cations Ky-2-8 55,9 m°
10 | Sulphate coal DAK 5100 tn
12 Car tire PasHble 31 units
13 | Ol 9100 liters
15 | Transformer oil TP-22 50961 Kg
16 | Turbine oil 540 Kg
18 Luminous lamp DB-40 90 units
19 Paronite PasHble 2528 Kg
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Ne Name Type Quantity Units

20 | Benzin Al-80 89361 liters
21 Dizel 97986 tn

22 | Accumulators PasHble 23 units

(1) Average amount for asbestos is 94 tn/year

In the future situation, the above consumptions will be reducing as units Ill and IV are going to
be decommissioned. The future consumption of chemical and materials will a sum of the part of
the above table corresponding to the consumption due to the operation of the remaining units V
and VI and the consumption due to the operation of the new CCPU.

The estimated annual consumption of chemicals for treating the make-up water for the
circulating water system of the new CCPU is given in Table 13.

Table 13. Chemical products consumption

Product Cons;rtr;ptlon Annual consumption Comments
kg/m® water tons
Lime carbonate 0.050 185.6
Sodium carbonate 0.30 1,113.6 I-stage clarification
FeSO,4 coagulant 0.053 196.74 with sodium
Polvbhosohonat 61.6 carbonate.
olyphosphonate .
0.010 (on a per 770 ton/h Water consumption
(analogue- IOMS-1) basis) from Amudarya
Sodium hypochlorite 1232 e ?;12127000
(18/50) 0.02 (on a per 770 ton/h
basis)

The estimated annual consumption of chemicals for treating the make-up water for the steam

cycle of the new CCPU is gi

ven in Table 14.

Table 14. Chemical products consumption for the treatment of the steam-water cycle make-up

Product Consumption Annual_ Comments
rate consumption
kg/m3 water tons
Lime carbonate 0.050 14.4 I-stage clarification with sodium
bonat
Sodium carbonate 0.3 86.4 car On_a °
Water consumption from Amu
FeSO, coagulant 53 15.26 Darya river = 288,000 m?
Sodium chloride (100%) 1.0 288.0 Two stage cationization
Chlorine hydride (30%) 0.033 9.6
On reverse osmosis units
NaOH alkali (100%) 0.01 2.9
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B.4.1.3. Water requirements

205.  Water supply is required for service and drinking purposes, production purposes and emergency
fire-fighting.

206.  The water required for normal operation of all units at Takhiatash TPP (the new CCPU and those
already existing) can be classified in two types depending on its source, as follows:

a) Service and drinking water from pipeline supply system of Takhiastah city

207.  Service and drinking water consumption for the existing TPP amounted to 3,460,000 m?in 2011.
After the decommissioning of the llI-IV units and the commissioning of the new CCPU, drinking
water needs will remain at the same level, as number of workers will remain the same. There is
no need of extension of the service and drinking water.

b) Water from canal Suenly used in cooling system, auxiliary services and water
treatment plant for production technical water

208.  Both existing units of TPP and the new facilities of the CCPU require water from canal Suenly for
cooling system, auxiliary services and water treatment plant. In both cases, the main
consumption corresponds to the cooling water system. In the first case, the circulation water
system is an open circuit, so that the water consumed (from channel) for cooling is discharged
again to the channel. In the second case, the cooling water system of CCPU is closed circuit,
thus reducing the water intake from canal for cooling purposes.

209. The estimated consumption of make-up water (for replenishment of losses in water cooling
towers, blow down of circulatory sgstem, to makeup Chemical Water Treatment (CWT) of
CCPU's water-steam cycle) is 916 m*/h, including 110 m¥h for make-up water pretreatment unit
for auxiliaries, 770 m*h for replenishment of losses in water cooling tower for evaporation and
blow down of circulatory system, and 36 m%h to makeup CCPU's water-steam cycle. Therefore,
the annual water consumption for make-up of the CCPU's water steam cycle is 288,000 m?® and
the annual water intake from Suenly canal amounts to 7,328,000 m°.

Table 15. Water consumption at the Takhiatash TPP

Water flow Annual water
Water consumption 3 consumption
(m°/h) 3
(mlyr)
Steam cycle make-up 36 288,000
Cooling tower make-up 770 6,160,000
Make-up water pretreatment unit for auxiliaries 110 880,000
Total 916 7,328,000

210.  For the current situation, the water intake at Takhtiatash TPP is 104,145m%h, including the water
requirements of units Il and IV (50,145 m3/h) and for units V and VI (54000 m3/h). On the
contragy, the water intake needed for cooling water makeup for the new CCPU is estimated at
916 m“/h.
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Table 16Error! Reference source not found. shows that the annual water intake volume from
Suenly Canal in the current situation amounts to 453.0 million m®, whereas the future water
requirements have been estimated at 277.4 million m?. Therefore, the decommissioning of units
IlI-IV and the commissioning of the new CCPU will lead to an annual reduction in the water
intake from Suenly Canal estimated at 173.6 million m?.

Table 16. Current and future technical water requirements from Suenly Canal

. Current (before CCPU Future (after CCPU

Parameter Units A L
commissioning) commissioning)

Operating units - Units [lI-1V | Units V-VI | Units V-VI | New CCPU
Operating hours h 3,084 5,525 4,994 8,000
Hourly water
requirements for each m%h 50,145 54,000 54,000 916
unit
Total hourly water
requirements for the m%h 104,145 54,916
TPP
Annual water million m3yr 154.6 298.3 269.7 7.3
requirements
Total annual water million m%yr 453.0 277.0
requirements
Water_reqwrements million m3/yr 0 175.9
reduction

The change from the open once-through cooling system of units IlI-IV towards a closed circuit
with cooling towers of the CCPU will lead to the reduction of the large water intakes and, at the
same time, it will reduce the discharge of large amounts of warm cooling water to the canal and
may also reduce the consumption and emission of chemicals.

However, regarding actual water consumption terms, the net technical water consumption of the
TPP will increase due to make-up water needs for evaporation losses in the cooling towers of
the CCPU. The explanation lies within the net water consumption of the current open cooling
circuit, which is almost zero because all the intake water is subsequently discharged back to the
canal.

Considering as an apg)roximation a cooling tower cycles of concentration of 1.5, blow down flue
rate would be 515 m“/h and therefore, water consumed in evaporation process would be 225
m3/h. Considering 8000 operation hours for the CCPU, the annual consumption would be 1.8
million m3.

B.4.2. Generating sources

Generation sources for the Takhiatash TPP are and will be:

e Emissions
¢ Noise
e Effluents
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e Waste
e Jobs

B.4.2.1. Emissions

Current emissions

216. In the TPP at present, the emission of pollutants into the air is caused by the exhaust gas
combustion of natural gas in units Il to VI. Natural gas is considered a clean fuel as it produces
less atmospheric contamination than other liquid or solid fuels, due to the following reasons:

= Natural gas combustion gases lack any particles.

= They have a lower emission level of volatile organic compounds when compared with
other fossil fuels.

= The presence of unburned fuel is lower due to the close contact between the natural
gas and the oxidiser (air).

» It is the fossil fuel with the lowest carbon content. The greater H/C ratio of the natural
gas composition with regard to other fossil fuels makes its combust release less CO..

» Natural gas almost entirely lacks any sulphur in its composition, so SO, emissions are
insignificant. The low natural gas sulphur content is simply due to a small concentration
of an odorant (Tetrahydrothiophene-THT), a mercaptan containing sulphur and which,
for safety reasons, is added to natural gas to enable its detection. Under exceptional
conditions resulting from faults in the supply system, natural gas may arrive with a
higher sulphur contents for short periods of time.

217.  Taking into account all of the above, it can be concluded that the only pollutant emitted to the
atmosphere in significant amounts is NO,.

218.  Exhaust gases from boilers No. 1-4 (units Il and IV) are discharged into the atmosphere through
the 80 m high stack whereas gases from boilers No. 5-6 (unit Ill and IV), 7 (unit V) and 8 (unit VI)
are discharged through the 150 m high stack. The below table is a summary of the main
emission source parameters in the existing situation.

Table 17. Emission sources' main parameters

Parameter Stack 1 Stack 2
(Il and IV units) (V-VI units)
Stack diameter (m) 5.1 7.2
Height (m) 80 150
Gas output speed (m/s) 20.0 21.2
Flow rate (m3/s) 409.26 863.98
Temperature (°C) 135 191

219.  Based on the monthly emission data reported by the TPP, the annual emission rates from each
boiler have been calculated by weighting the monthly emissions with the specific operating hours
of each boiler and adding the monthly values for the whole year. According to these calculations,
in 2011 total emissions of NO, and NO amounted to 2170.25 and 352.66 t/yr, respectively. In
the same way, in 2012 total emissions of NO, and NO amounted to 2050.82 and 333.26 t/yr,
respectively, as shown in Table 17Error! Reference source not found..
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Maximum allowed emissions (MAE) were calculated by unitary enterprises -Jzenergosozlash”
and have been passed to State Nature Protection Committee for approval in 2009, which are
also presented in Table 18Error! Reference source not found..

As can be observed in the graph below, the existing emission values in the TPP are under the

MAE.

Table 18. Existing emissions in 2011 and 2012 and emission limits (MAEs) as nominal or
design capacity

Existing Existing MAE
emissions emissions Stack 1+Stack 2 Stack 1+Stack 2
Pollutant
(2011) (2012) = Total = Total
g/s ty g/s tly g/s ty
158.47+283.38 358.27+2768.02
N .75 |2170.2 . 2050.82
0, 83.75 0.25 | 88.38 |2050.8 —441 85 =3126.28
25.75+46.05 58.22+449.8
NO 13.61 | 352.67 | 14.36 | 333.26
=71.80 =508.03
3.14+6.58 23.44+140.70
CcO 0 0 0 0
=9.72 =164.16
Table 19. Average annual capacity emission limits
MAE
Stack 1+Stack 2 = Total
Stack 1+Stack 2 = Total
Pollutant ac ac ota (8000 operating hoursly)
a/s ty
Nitrogen dioxide (NO,) 35.054+110.76=145.814 4199
Nitrogen oxide (NO) 5.696+17.998=23.694 682
2.29+5.63=7.92 228

Carbon oxide (CO)

Monthly instrumental measurements of NO,, NO, CO, SO, and benzopyrene in exhausted gases
at the boilers have been conducted by the enterprise -Jzenergosozlash”. Having analyzed
emissions in 2011 and 2012 it can be concluded that SO, and CO measurements recorded show
a 0 value (which could indicate that the measurements were not taken or that there were
mistakes in the measurements as it is very estrange to have a 0 value in these parameters). The
NO, and NO values are shown in the following graphs.
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NO, emissions from boilers towards each stack
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Figure 13. Comparison between NO2 emissions from boilers towards each stack and
NO emissions from boilers towards each stack
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Figure 14. Comparison between NO emissions from boilers towards each stack and
Results of measurements showed that emissions from TPP do not exceed the approved MAEs.
Regarding international standards, the World Bank standard for boilers (table 6 C of the IFC

EHS guidelines for thermal power plants (December 2008) only refers to NOx emissions. The
WB standard for NOx is 240 mg/Nm?® (Dry gas, 3% O,).

In the following graphs the comparison between the World Bank standard and the monthly
measurements between 2011 and 2012 can be observed.
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NOx emissions from each boiler
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Figure 15. Comparison between total NOx emissions (mg/Nm3) from each boiler and

NOx emissions from boilers towards each stack

—&— Stack 1

—— Stack 2

—&— TOTAL

NOx,3% 02 dry basis
(mg/Nm?3)

----- WB standard: Table 6 c)
emission guidelines for boiler,
IFC EHS guidelines for thermal
power plants (december 2008)

0+ T T T T T T T
Jan-11 Apr-11 Jul-11 Oct-11 Feb-12  May-12  Aug-12  Dec-12

Figure 16. Comparison between total NOx emissions (mg/Nm3) from boilers to each

226. As can be observed, stack 2 exceeds World Bank standard, being boilers 7 and 8 the highest
contributors. Stack 1 exceeds World Bank standard the most of the time, being the contribution
of the boilers 1 to 4 quite similar.

227. The CO, emission per year for the existing TPP is 2400 (1000 tCO2,).
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Future emissions

228. In the future operation of the Takhiatash TPP, the emission of pollutants into the air will be
caused by the exhaust gas generated in the combustion of natural gas both in the remaining
units V and VI and in the future CCPU.

229. The exhaust gases of the remaining boilers 7 and 8 will be disposed of through the 150 m high
existing stack and the new exhaust gases of the CCPU through a 60 m high individual stack.
Final height of the stack was determined by the atmospheric modelling results (Annex Ill).

230. Taking into account the previous measurement of years 2011 and 2012 we already concluded
that the results showed that emissions from the remaining units V and VI do not exceed
approved MAE. Nevertheless, if we take into consideration the World Bank standard indicated
above, the following graph shows how this standard is always exceeded.

NOx emissions from remaining boilers (units V and VI)
700 4

600

500

E

2

? —— Remainig units (boilers 7&8)

= 400

<

2

E

=

g 300 4 mmm— WBstandard: Table 6 c) emission

H guidelines for boiler, IFC EHS guidelines
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Figure 17. Comparison between total NOx emissions (mg/Nm3) from boilers of the remaining
units (V and VI) to each stack and the World Bank limits.

231. As it was explained previously, natural gas is considered a clean fuel and also, the greater
performance of the cycles, gives a 60% lower CO, emission than that of a conventional thermal
power plant, with the resulting greenhouse effect reduction.

232. The gas cycle performance rises as the temperature of the combustion chamber gases
increases. In contrast, the temperature rise implies an increase in the NO, formation speed. The
combustion chamber of the gas turbine is equipped with dry type low NO burners (Dry low NOy
Hybrid Burner Ring (HBR)), to counteract this harmful effect on the environment, achieving
emissions below 25 ppm with 15% O, (approximately 51 mg/Nm? at 15% O,, dry basis).

233. For the future CCPU, emission concentration levels for the various pollutants will be defined in
compliance with the Uzbek legislation on industrial emissions (integrated pollution prevention
and control) and the World Bank IFC EHS guidelines for Thermal Power Plants IFC Guidelines
(December 2008), whichever is more stringent. World Bank standard for combustion turbine
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234.

235.

(Table 6 B) is 51 mg/Nm3 (dry gas, 15% O5). This emission limit has been taking into account for
the atmospheric dispersion model.

Table 20. Emission rates estimated for the future CCPU.

Parameters Emisiion of the CCPU
mg/Nm"” (dry gas, 15% 02)
NO, emission rate* 51
NO emission rate** 43
CO emission rate*** 20

*Worst case hypothesis: all NO, emitted as NO,
**Considering 84% of NOy is emitted as NO
***Bibliographic data (very conservative)

The below table is a résumé of the main emission source parameters in the future situation. The
above stack MAE for the existing TPP have been taking into account for the calculation of the
emission of the remaining units V and VI. The Thermoflow program was used in calculation the

gas emission parameters for the

new CCPU.

Table 21. Main parameters of emission sources

Parameters Stack 2 Stack 3
(V and VI units) (new CCPP)

Stack diameter (m) 7.2 6.0
Gas output speed (m/s) 21.2 21.0
Flow rate (m®/s) 650.41 582.00
Temperature (°C) 191 112
Stack height (m) 150 60
NO, emission rate (g/s) 83.381 20.450
NO emission rate (g/s) 13.549 17.382
CO emission rate (g/s) 4.238 8.019

Table 22. Emission limits at the stacks

MAE

Pollutant

Stack 2+Stack 3 = Total

Stack 2+Stack 3 = Total
(8000 operating hoursly)

g/s

tly

Nitrogen dioxide (NO,)

83.381+20.450=103.831

2401+589=2990

Nitrogen oxide (NO)

13.549+17.382=30.931

390+500=891

Carbon oxide (CO)

4.238+8.019=12.257

122+231=353

Calculating NO, will result from the adding NO and NO, of the remaining units V and VI and NO,
of the CCPU (as it has been considered that all NO, is NOy). Then, the reduction in the annual
emission of NO, from the existing situation (4199 t/y) to the future one (3380 t/y) will be

approximately 30%.
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236. Regarding CO, emissions, Uzbekistan is a country not listed in Appendix | of Kyoto protocol, and
is therefore not required to limit its emissions of CO,.

Table 23. CO, emissions for the different stages of the project

UNITS CO2 Emission (1,000 tCO,e)
A New Power Unit (CCPU) 700
Decomissioning
(III and IV units) 1,000
Net Change 300
After New Project 2,100

B.4.2.2. Noise

237.  Environmental noise campaigns in the existing TPP have never been undertaken. No historical

data on this issue is able to analyze.

Works phase

238.  During the decommissioning and construction phase temporary noise emissions may be caused

by:

e Decommissioning equipment

e Construction equipment

e Concrete mixing plant

e Pile driving for construction
e Rock blasting and drilling

e Earth moving activity

e Generators

e Vehicles used for material transport

239.  The following table shows equipment to be used in the Works phase and accompanying noise
levels. The data was obtained from measurements carried out on similar construction sites. They
therefore have an error margin of + 3 dB(A).

Table 24. Equipment noise levels

Equipment Maximum noise level | Use factor
Air compressor 98 dB(A) 0.4
Backhoe 101 dB(A) 0.16
Cement mixer 97 dB(A) 0.4
Cement pump 100 dB(A) 0.4
Cement vibrator 99 dB(A) 0.1

Crane 91 dB(A) 0.12
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240.

241.

242.

243.

Equipment Maximum noise level | Use factor
Crawler tractor 98 dB(A) 0.16
Generator 100 dB(A) 0.4
Grader 105 dB(A) 0,05
Drilling machine 102 dB(A) 0.1
Loader 92 dB(A) 0,16
Pneumatic tool 99 dB(A) 0.04
Pump 100 dB(A) 0.4
Saw 98 dB(A) 0.1
Truck 90 dB(A) 0.3
Power shovel 97 dB(A) 0.2
Welding station 90 dB(A) 0.3

Noise levels will vary overtime depending on the machines that may be operating at any given
moment. The following graph shows the noise level variation from the noisiest equipment (105
dB(A)), with distance.

Noise level
dB(A) 110.00
90.00 \
70.00
50.00
30.00 ‘ T ‘ ‘
0 500 1000 1500 2000
Distance (m)

Figure 18 Reduction of noise levels generated by equipment, with distance

Construction activities which cause excessive noise shall be programmed for normal working
hours.

Operating phase:

Draft equipment, electrical equipment, turbines, generators, pumps, gas pipe-lines, compressor
are the main sources of noise and vibration on Takhtiatash TPP.

Much of the equipment in the new CCPU unit will create high noise levels during operation. After
the commissioning of the CCPU, new sources of noise will be added to the existing ones: gas-
turbine exhaust, steam-turbine, generators, transformers, stack, air filtering and conditioning
system (AFCS), gas booster station, water cooling tower’s fans, make-up water pumps and
clarified water.
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244.  The level of noise must not exceed 80 dB(A) in operational zone one meter apart from
equipment on rigid foundation according to SanPiN Ne 0120-01 (Uzbek legislation).

B.4.2.3. Effluents
245.  Effluents treatment processes and systems are describe in the previous point B.2.2.4

246.  The overall flow of effluent shall decrease by 1.7 times after decommissioning of the obsolete
units Il and IV and the commissioning of the new CCPU. The effluents discharged to Suenly
canal come from two different sources: cooling system blowdowns and effluents from the CWP.

247.  For the future situation with the commissioning of the CCPU, cooling water system blowdown
flow for the worst scenario (July, the hottest month with 45° C) has been estimated 515 m*h.

248. Flows from boiler and turbine section, blow-off water from the evaporating plants, cooling water
from the oil coolers, bearings and packings of the rotating machinery glands are treated in the
CWP and come into the waste water drainage system (WWD) to be further discharged into
Suenly canal. After having been treated in the CWP, the flow of effluents discharged to Suenly
canal will be 115 m*h.

249. Therefore, the overall volume of effluents discharged from the TPP into the canal will be 630
m®h (5,040,000 m%year).

250.  The level of disposal of waste water to «Suenly» channel after the TPP treatment facilities in
2011 amounted to 442,007,000 m3/year.

B.4.2.4. Waste
a) Construction phase

251.  Waste resulting from construction of the new CCPU unit will be classified as hazardous and non
hazardous. Hazardous waste will mostly be oil and/or solvent soaked rags, empty metal or
plastic paint pots, resin or solvent containers etc.

252.  Non hazardous waste includes the group of household and similar waste (all domestic waste,
waste generated in offices and toilets, packaging, plastics, paper, cardboard, wood, palettes
etc.) and waste such as concrete, brick, rubble, iron scrap etc.

b) Operation phase
Current Wastes

253.  During TPP operation 32 types of industrial and communal wastes are generating. General
information on generating wastes and way of their disposal are presented in the below table.
Total volume of wastes accumulated by the plant in 2011 was 85.521 tons, including 0.065 tons
of toxic wastes.

254.  Data on rate of application of materials used for repairing and O&M of equipment were used to

calculate quantity and quality of generating wastes (column 4, Table 25). Toxic class of wastes
was defined in accordance with SanR&N No 0128-02 -Hygienic classifier of toxic industrial waste
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in the Republic of Uzbekistan (column 5)”. Places for temporare wastes storage and disposal is
defined in accordance with RD Oz RH 84.3.17.2005 -Organizing and order of development of
industrial and consumption wastes disposal” and SanR&N No 0127-02 -Sanitarian Rules of
inventory, classification, storage and disposal of industrial wastes” (column 6). Waste
characteristics and content were developed in accordance with RD Oz RH 84.3.19.2005 —Ferms
and definition” (columns 7 and 8).

255.  In columns 9 and 10 the Basel Convention category is included. In column 9 the classification
included in the Waste Datasheet of the TPP is indicated. In column 10 the category of the
wastes that have not been identified in column 9 and the correction of some of them has been
introduced.

256. Those wastes which category starts by -A” correspond to Annex VIII and therefore are
considered hazardous wastes.

257.  Those wastes which category starts by -B” correspond to Annex IX and therefore are considered
non-hazardous wastes.

Table 25. Wastes generated at the Takhiatash TPP
Data on type, quantity, quality, main characteristics of waste and places of their disposal
# | Name of | Units | Limits | Toxic |Place for Type/ state of Waste Waste code in
wastes (per (t) class in |disposal |aggregation/Gener | content | accordance with
year) accorda ating source Basel convention
nce with
national
classific
ation
1 2 3 4 5 6 7 8 9 10
1 Iron tn 284.8 4 Scrap to Inorganic; solid; Steel B1010
scrap -Vtorcher rehabilitation of 50%;
metal met” wastes Cast
iron 50%
2 | Non- tn 0.187 3 Scarp to Inorganic; solid; Sn - 3- B1010
ferrous “Vtorcvet Repairing and 17%
scrap met” replacement of Zn —5-
metal energy equipment 12%, Pb
(bronze) —317%
3 | Non- tn 0.1932 2 Scarp to Inorganic; solid; Ni 0 B1010
ferrous 1 “Mtorcvet Repairing and 16%
scrap met” replacement of Cu-—
metal energy equipment 84%
(cupper)
4 | Non- tn 0.4266 3 Scarp to Inorganic; solid; Zn14- B1010
ferrous 2 —lbrevet Repairing and 38%;
scrap met” replacement of Al-25-
metal energy equipment 6%
(babbit)
5 | Non- tn 0.7620 3 Scarp to Inorganic; solid; Mn-2% | B1010
ferrous 8 torcvet Repairing and Si-
scrap met” replacement of 3,5%,
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Data on type, quantity, quality, main characteristics of waste and places of their disposal

Name of | Units | Limits | Toxic |Place for Typel state of Waste Waste code in
wastes (per (t) class in |disposal |aggregation/Gener | content | accordance with
year) accorda ating source Basel convention
nce with
national
classific
ation
metal energy equipment | Fe _ 39,
(brass)
Stub tn 0.552 4 Scrap to Inorganic; solid; C-0.09% | B1010
“torcher welding S—
met” 0.04%
P—
0.04%
Mn-
0.5%
Waste m® 66.43 4 Reused as Organic; Wool - B3050
wood raw Solid; 100%
materials Replacement of
wool construction
and furniture repair
Used tn 651.06 4 Reused Inorganic; solid; Chamott A2050
fire- Rehabilitation of | €
resistant thermo-isolation of crumbf
and boilers, ponds, =55.7%,
thermo- pipelines power-
isolated fire
material resistant
5 brick —
25,7%
Concret
e
alumino
us -
16%, fire
resistant
clue -
2.6%
Used tn 46.731 3 Reused Inorganic; Asbesto | A2050
asbestos solid: s
Rehabilitation of Cgrf’g%"i"
thermo-isolation of o
. 35%,
boilers, ponds, b
ipelines asbesto
P s cord —
10-15%
Asbesto
S_
vermiculi
te tile —
50-65%
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Data on type, quantity, quality, main characteristics of waste and places of their disposal

# | Name of | Units | Limits | Toxic |Place for Typel state of Waste Waste code in
wastes (per (t) class in |disposal |aggregation/Gener | content | accordance with
year) accorda ating source Basel convention
nce with
national
classific
ation
10 | Technic tn 5.65 4 Sent for Organic; S-2% B3040
al rubber utilization Solid; Rubber
into LLC Energy equipment - 92-
Artur repairing 98%
11 | Waste tn 0.456 4 Sent to Organic; Paper B3020
paper salvage Solid; 85%
Replacement of Cardboa
electrical-isolation "do‘
cardboard 15%
12 | Used tn 1.2359 3 Removed Inorganic; A2050
paranet to landfill solid; (asbesto
paronit replacement s/rubber)
13 | Oiled tn 2.625 3 Burned Organic; Cotton— | B3030 A3020
rags into the Solid: 6-20% (As are
boiler e ! Wool — i
Fitting in of electrical ool textile
furnace 2quipmem 14-28% wastes
Viscose that are
— 13- mixed
30% with
Residual hazardo
us
of wastes)
transfor
mer and
diesel
oils
14 | Mazut tn 0.366 2 Stored in Inorganic; Dependi
ashes evaporatio solid; ng on
n ponds Mazut burning in corir:)pnosn
boiler furnace
15 | Used tn 12.05 2 Reused Organic; A3020
turbine Liquid;
ol Replacement of
turbine oil
16 | Sludge tn 1.89 3 Stored in Composite; Mazut — A4060
from oil evaporatio | Discharges from 2-15%
products nponds | chemical treatment Oil 3-
from oil products 18%
Water 5-
24%
Clue 25-
45%
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Data on type, quantity, quality, main characteristics of waste and places of their disposal

# | Name of | Units | Limits | Toxic |Place for Typel state of Waste Waste code in
wastes (per (t) class in |disposal |aggregation/Gener | content | accordance with
year) accorda ating source Basel convention
nce with
national
classific
ation
17 | Sludge th 1598 4 Stored in Inorganic; liquid; B2120
from evaporatio |pyring acid washing
water n ponds of boilers
treatmen
t plants
18 | Used tn 13.2 4 Burned Organic; Coal B2060
anthracit into the Solid 100%
e boiler Repl t of
furnace placement
absorbents in
mechanical filters
19 | Used tn 23.496 4 Removed Inorganic; A3050
cationite to landfill Solid
Replacement of
absorbents in filters
20 | Insoluble tn 80 4 Removed Inorganic; SO,Ca —
salt to landfill Composite; 81.45%
residuals Dissolving of salt for Othero—
filter regeneration 18.55%
21 | Not-fuel tn 484.8 4 Removed Inorganic; Clue 65-
burning to landfill Solid; 88%
of lime Dissolving lime Sand -
2-5%
Limesto
ne 8-
33%
22 | Used oil tn 3.9466 2 Reused Organic; A3020
from Liquid;
transfor
Replacement of
mers :
transformer oil
23 | Used tn 0.06 3 Removed Solid; Polymer | A3020
electrical to landfill Composite; s -65-
isolated Replacement of 85%
material electrical isolation |  Cotton
isolation
—12-
35%
24 | Used tn 0.2382 1 Removed Inorganic; Al — A1030
luminesc 8 to Solid: 80.67%
ent lamp de?tg:‘url Burned lump Vo_D
replacement 1.437%
Cu-
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Data on type, quantity, quality, main characteristics of waste and places of their disposal

# | Name of | Units | Limits | Toxic |Place for Typel state of Waste Waste code in
wastes (per (t) class in |disposal |aggregation/Gener | content | accordance with
year) accorda ating source Basel convention
nce with
national
classific
ation
7.05%
25 | Bottom tn 37.652 3 Stored in Composite; Heave A4060
sedimen evaporatio Solid; hydrocar
ts of n ponds . . bons —
mazut Sedimentation and | 15 40
polymerization of .
heave fractions Mechani
cal
admixtur
e—55-
88%
26 | Silt from tn 0.4046 4 Removed Inorganic; Ca(OH),
calcium to landfill Composite; H,0 -
carbide . . 12%
Welding and cutting °
of metal
27 | Used tn 1.561 4 Sent to Organic; Rubber B3040
tyres utilization Solid; -70%
Replacement Viscose
cord —
20%
Metal
cord —
10%
28 | Used tn 0.6511 2 Reused Organic; A3020
engine 7 Solid;
oil Replacement
29 | Lead tn 0.3352 1 Scarp to Inorganic; Lead — A1160
plates 5 -Vtorcvet Solid; 50-60%
from met” PbS-
battery Replacement 20%
30 | Cases of tn 0.0817 4 Scarp to Organic; Ebonite A2010
battery 1 -Vtorcvet Solid;
met Battery replacement
31 | Used tn 0.1266 2 Reused Inorganic; liquid,; H,SO4- | A4090
electrolyt 7 Battery replacement | 28%
e
32 | Commu tn 257.28 Non- Removed Organic; B3060
nal 3 toxic to Solid:
wastes municipal -
landfill Workers activity

Cleaning of territory
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258.  Atthe present, Takhiatash TPP waste management is organized as follows:

259. Reused:

e Used asbestos and thermo isolation materials are temporary collected at the open site
with concrete covering and reused for boilers clothing during 30 days.
e Waste oil:
o Waste engine oil shall be temporarily stored in a metal container with 0.2 m
capacity and reuse as a lubricant for lifting and rotating mechanisms as needed
for no more than180 days, the rest shall be transported to the oil storage on a
quarterly basis.
o Waste transformer oil shall be temporarily stored in a metal container, and within
30 days regenerated and re-used as designated or delivered to the oil storage.
o Waste turbine-oil shall be temporarily stored in metal containers, and within 180
days, regenerated and re-used as designated or delivered to the oil storage.
o Waste cationite — part of it shall be used as an additive for other filters
e Electrolyte from batteries shall be reused for other batteries

260. Recycled:

= [ron and metal debris are temporary collected in an open space until 30 days. Stubs are
collected into metal pails located next to the each welding equipment. Waste battery
cases and lead plates shall be temporarily stored in the charging room without
destroying. All the previous wastes are delivered to torchermet” enterprise.

= Wool debris is collected into bags and sold to inhabitants.

= Waste rubber and tires are stored in metal containers and shall be delivered to -Artur
LLC” enterprise.

= Waste paper shall be temporarily stored and within 182 days shall be delivered to
“Mtorsyrye” enterprise.

= Blown LB-40 fluorescent lights shall be temporarily stored in a special storage room, in
boxes, and within 182 days shall be delivered to a specialized organization on lamp
utilization. This procedure is fulfilling the Cabinet of Ministers* Decree No 266 from
21.09.2011 "On approval of the collection and disposal of used mercury-containing
lamps”.

261. Recover:
= OQily rags, used anthracite and wool debris shall be temporarily stored burned in boiler
furnaces.

262.  Treat and dispose:

= Solid sediment and undead lime sludge, black oil and oily effluents and neutralized
effluents are send to evaporation ponds.

= Certain fuel oil residues shall be temporarily stored in metal containers and within 30
days shall be delivered to the oil storage. All the oily wastes stored in the oil storage are
finally, once there is enough quantity, send to a final oil base storage place.

= Insoluble salt residue, incompletely burned lime, waste cationite (cation exchange
resin), used anthracite, waste paronite, oil sludge from the evaporation ponds and
domestic waste shall be temporarily stored and then transported to the municipal
landfill.

263.  Places for temporarily and permanent storage wastes are presented at the following picture.
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264.

265.

Figure 19. Places for temporarily and permanent storage wastes

Legend:

1-
2-
3-
4-
7-
8-
9-

10-
11-
12-
13-
14-

Ferrous scrap metal
Non-ferrous scrap metal
Insoluble residual of salt
Luminescent lumps
Battery

Tyres

Used engine oil
Communal wastes
Insoluble residual of lime
Thermo-isolated material
Oiled sludge

Rags

10

In Annex Il pictures of the above facilities are shown. During the site visit, not evidence of the
following storage was found:

a.
b.

Concrete covered storage for asbestos and thermo isolation materials
Metal container for paronite

Future wastes

The same kinds of hard waste as in existing conditions will be formed after the commissioning of
the CCPU at Takhtiatash. Nevertheless, for the construction of the CCPU asbestos will be not
permitted as it use is forbidden by the good international practice. Therefore, waste asbestos will

not be produced in the operation of the new unit.
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266.

267.

268.

The waste management for the future Takhiatash TPP should be adapted to international
guidelines and those wastes considered by the Basel Convention to be hazardous will under no
circumstances be dumped on the terrain. A general guideline on waste management will be
included in the mitigation measure chapter.

A new type of waste, hereinafter referred as pulp, will be generated in the operation of the
CCPU. Makeup water from Amudarya River initially settles in a settling tank to remove
suspended particles. Settlement tank cleaning from silt is provided with dredgers with storage in
pulp dump. Settlement tank cleaning is periodic and performed sequentially in case of siltation of
each section. Settled clarified water from pulp dump using pulp dump's clarified water pumping
station is driven back to settling tank. Pulp dump, on the analogy of settlement tank is
implemented in a dam with clay loam with bottom device and internal slope of impervious screen
(concrete-membrane-concrete). The pulp dump is meant to be cleaned by excavators and
transportation on dump-trucks for usage in agricultural needs but this procedure cannot be
followed if the pump doesn‘t meet the sanitary conditions for this purpose. A complete analysis
of the pulp must be undertaken to classify it under international standards as non hazardous
previously to be used for agricultural purposes. Should not be accepted a waste that contains
organics that are contaminated by potentially hazardous chemicals and/or pathogenic
substances and micro-organisms that will not be rendered harmless by the process or may
constitute a health or environmental risk.

c) Decommissioning phase:

The list of waste materials expected to be generated in the decommissioning of units 1l and 1V is
shown in Table 26 They have been classified as hazardous or non-hazardous according to the
exposed by -Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal”.

Table 26. List of waste materials from the decommissioning of units Ill and IV

Quantity per Total Hazard (according
N° Materials Name of equipment equipment quantity to Basel
(tons) (tons) Convention)
Turbines Ne 1-3 40.5
Asbestos Steam pipelines 5.4 Hazardous
1 cement Point Deaerator 4.95 278.4 (Annex |; A2050;
plaster Steam pipeline point POY 6.15 Y36)
Boilers N° 1-6 221.4
Turbines Ne 1-3 14.4
Steam pipelines 6.4
2 Ba;ﬁaIt gxtra- Point Deaerator 2.1 37 Non-hazardous
in fibre
Steam pipeline point POY 8.25
Boilers N° 1-6 5.85
Turbines Ne 1-3 3
Steam pipelines 2.2
3 | Wire netting Point Deaerator 1.5 16.95 Non-hazardous
Steam pipeline point POY 2
Boilers N° 1-6 8.25
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269.

270.

271.

Quantity per Total Hazard (according

N° Materials Name of equipment equipment quantity to Basel
(tons) (tons) Convention)
4 | Fire resistant Boilers N° 1-6 1080 1080 Non-hazardous
concrete
Thermo- Non-hazardous
5 isolated Boilers N° 1-6 762 762 (except if containing
concrete asbestos)

Mineral fibre, in case of being included within the materials to be decommissioned, could also
have asbestos and therefore should be classified as hazardous.

The above is an initial classification and should be reviewed by the specialize enterprise in
charge of the decommissioning. For the decommissioning phase a specific plan must be
undertaken. This plan should include a Health and Safety plan and a waste management plan.
Hazardous waste (especially asbestos) should be disposed in a specific landfill or storage

complying national and international standards. If there is not an appropriate storage place at
regional or national level, temporary hazardous waste storage should be constructed at the site.

B.4.2.5. Jobs
Current Jobs

At present, the number of employees of Takhiatash TPP is presented in the following table:

Table 27. number of employees of Takhiatash TPP

No Name On 07.01.2012
1 Total 1082
Out of this:
2 Administrative and managerial staff 39
3 Industrial and production personnel, including 935
3.1. Managers 110
3.2. | Specialist 65
3.3. Employees 6
3.4. | Workers 754
4 Non-industry personnel, including 108
4.1. | Managers 6
4.2. | Specialist 6
4.3. | Employees 0
4.4. | Workers 83
4.5 Home-based work 13
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Future Jobs

272.  The project will promote industrial development projects envisaged for the region. Consequently,
this will promote socio-economic development in the region and indirectly in whole Uzbekistan.

273.  The construction phase will constitute the highest levels of activity with up to 1.000 construction
workers concentrated onto the project site. During operation phase, about 110 people will be

required for long term operation of the plant (81 production workers and 29 administrative-
management staff) but they will be covered with current workers from the TPP.

274. IFC Performance Standard 2 Jabor and working conditions” (January 2012) should be of
application at hiring direct, contracted or supply chain workers.

B.5. The project’s health & safety aspects

Current management

275. Health and safety issues at the TPP are regulating by official document approved by Uzbek
State Agency on monitoring in energy sector -Jzgosenergonadzor” -Order on approval rules of
organizing works with personnel at the enterprises of energy sector». The document is revising
every 5 years by -Yzgosenergonadzor” and re-approved every year by Takhiatash TPP's
director and head of department of emergency situation of Takhiatash city.

276.  The document consists from 13 chapters. The chapters provide data and describe the organizing
of the following activities:

General regulations

Organizational requirements

Preparing for new positions (New Task Employee)
Probation period

Checking knowledge

Duplication

Permit to work

Orientation on work safety, technical operating and fire safety
9. Test anti-damage and anti-fire trainings

10. Special trainings

11. Professional development

12. Observation of personnel work places

13. Team work with personnel.

©NOoOOGOAWN=

277.  Occupational health and safety structure at the TPP presented at the following figure:
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TPP Director
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Chief Engineer

Second department \.\
Civil safety Reliability and safety
engineering service

/ \\

‘ Safety enginesring Fire protection

Figure 20. Occupational health and safety structure at the TPP

278.  TPP director is responsible for performance of H&S works. There are three main departments
working on these issues: safety engineering, fire protection and civil safety. The safety
engineering department organizes and implements works on safety activity at the TPP. The fire
protection department is responsible for fire protection at the TPP. Civil safety department is
responsible for the works related with activities in emergency situations. This department is
responsible for personnel activity during anthropogenic and natural disaster (earthquakes,
hurricanes, flooding). Every department prepares an action plan for hall year. Usually the action
plans cover the following topics:

= Number of planned trainings
= Planning number of people involved in trainings.
= Other planning activities — as work safety days and etc.

279.  Safety engineering department submits reports on performed activity quarterly, civil safety
department annually and fire protection department every two years.

280. Usually reports include information on number of conducted trainings and number of
participants, results of conducted observations of work places, implementation of
recommendations, provided by external checking organization or by the main office of
Uzbekenergo, number and description of accidents taken places during reporting period

281.  Takhiatash TPP has several health and safety procedures which are designed to fulfill national
legislation.

282.  Assessment of work places at Takhiatash TPP had been done in 2010 and working conditions of
166 places have been evaluated. As result of conducted assessment following was confirmed:

= 308 workers have rights on favourable reatirment;

= 568 workers have rights on additional nutrients (milk)
= 868 — on additional holidays
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283. At the Tahkiatash TPP last evaluation of working conditions has been conducted in 2011 by
Unitarian enterprises -Jzenrgosozlash” as entity having certificate on conducting evaluation.
Generally & working places at Takhiatash TPP have been evaluated by this entity.

284.  Noise measurements for Takhiatash TPP have been done at 96 working places. Measurements
showed exceeding of norms at the most of the reviewed places (around 80%). The biggest
exceeding was at the generator - 23 dBA above norm.

285.  Measurements of vibration have been conducted at the places with potential exceeding norms
for vibration. 8 working areas have been observed. Vibration level at the most of the reviewed
places also exceed norms. The highest exceeding was observed at the area close to generator —
PAN 8 a. Vibration exceeded norm on 8 dB

286.  Microclimate measurements have been conducted for 82 working places. Relative humidity
didn‘t exceed norms, but temperature of most of the work places exceeded norms (around 90%
of observed areas).

287.  Air quality has been assessed at 18 work places. Measurements were done for potential
pollutants for each place. The maximum exceed has been observed for CO (measured
concentration was 36 mg/m3 and allowed 20 mg/m3) at the boilers drum and lime dust
(36 mg/m3 and 6 mg/m3 accordingly) at the chemical reagents storage house. Exceeding on
asbestos dust have been observed during turbine repairing (14 mg/m3 and 6 mg/m3
accordingly).

Future management:

288.  For the future stage, a health and safety plan and procedures based on international standards
(World Bank, IFC EHS general guidelines, april 2007) should be developed
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C. POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK AND STANDARDS

This section provides an overview of the relevant national and international legislation and policies
applicable to the Project.

C.A. Uzbek Legislation

This chapter provides an overview of the basis of environmental and social policy of the Republic of
Uzbekistan (RUz) including the description of the current institutional and regulatory frameworks, at
both national and regional scales; the environmental policy and strategies; the national EIA
procedure and the current project permitting status.

C.1.1.Institutional Framework
C.1.1.1. National Institutional Framework

The Republic of Uzbekistan (RUz) is an independent democratic republic based upon 1992
Constitution (as amended on 28 December 1993, 24 April 2003, 11 April 2007, and 18 April 2011).
The national environmental and social policy in Uzbekistan is based on the provisions of the
country‘s Constitution.

Under the 1992 Constitution the powers of the state are exercised in the interests of the people
(Article 7). The most critical issues of the social and political life are brought up to nationwide
discussion, referendum (Article 8).

Under the 1992 Constitution all RUz citizens have equal rights and freedoms and are all equal under
the law without distinction as to gender, ethnicity, nationality, language, religion, social background,
convictions, personal and social status (Article 18).

The Constitution defines personal rights and freedoms:

= the right to life (Article 24), the right to liberty and security (Article 25);

= he right of defence against trespass to honour and dignity, interference with privacy, family

and home (Article 27), the right to free travel and movement (Article 28);

the freedom of thought, speech and opinion (Article 29);

the freedom of conscience (Article 31); political rights (Articles 32-35);

economic and social rights: the right to property (Article 36);

the right to work, to free choice of work, fair terms of work and protection against

unemployment (Article 37)

= the right to paid leave (Article 38), the right to social welfare benefits in respect of old age,
disability, loss of breadwinner, and other (Article 39), the right to qualified medical service
(Article 40), the right to education (Article 41), and the right to creative work and inventions
(Article 42).

The Constitution also provides safeguards of human rights and freedoms proclaiming that the state
secures rights and freedoms of its citizens (Article 43) and guarantees to everyone juridical
protection of rights and freedoms (Article 44) when males and females enjoy equal rights (Article
46).

Uzbekistan is a presidential republic in which the President is the executive head of the state who

secures efficient coordination of governmental authorities (Article 89). The President issues decrees,
resolutions and ordinances which shall be binding across Uzbekistan (Article 94).
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The bicameral Supreme Assembly, or Oliy Majlis’ (OM), comprising the Legislative Chamber and
the Parliament, is the legislature with a power to shape laws. In line with the Constitution any law
has legal effect provided it is enacted by the Legislative Chamber, approved by the Parliament and
signed by the President (Article 84). OM defines the national environmental and social policies,
approves national environmental programs, develops and adopts national environmental and social
legislation, coordinates environmental compliance monitoring actions, defines the rates of
environmental charges and establishes respective incentives, etc.

The Cabinet of Ministers (CM) is the executive with the responsibility of securing efficient functioning
of the national economy, social and community services, enforcement and enacting national laws
and regulations. It comprises the Prime Minister, Deputy Prime Ministers, Ministers, State
Committees Chairmen and the Government Executive of the Karakalpakstan Republic (Article 98).
CM exercises state control of environment protection and natural resources management along with
the State Committee for Nature Protection of the Republic of Uzbekistan and the local governments.
Based on its environmental and social mandate CM pursues the national environmental and social
policy; regulates natural resources management; is responsible for natural resources inventory and
evaluation; coordinates development and implementation of national socio-economic programmes;
develops mitigation measures; establishes procedures for collecting environmental charges,
pollution and waste disposal fees; sets up limits for the use of natural resources and waste disposal;
develops environmental education and awareness system; identifies zones of special environmental
management, environmental protection and management regimes; develops international
environmental relations’.

The Councils of People‘s Deputies, or Kengashi’, led by governors known as khokims’, are the
representative bodies of government authority in regions, districts, cities and towns (except for
towns under regional jurisdiction and city districts). Under the Constitution they address any issues
within their mandate and responsibility based on the interests of the state and its citizens (Article
99). The Kengashi are responsible for law and order; security and safety of citizens; issues of
economic, social and cultural development; local budgets and taxes; local utilities; environment
protection, civil registration; local standards and regulations (Article 100) and enforcement (Article
101). The term of office for both the Kengashi and the khokim is five years. The khokim is personally
responsible for decisions and actions taken by Kengash while decisions of the khokim are binding to
all ventures, institutions, organisations, associations as well as public officers and citizens across
the respective territory (Article 104).

The environmental mandate of regional/local government authorities includes: identification of
environmental priorities for the respective territory; approval of regional (local) environmental
programs; inventory and evaluation of natural resources; inventory of environmentally hazardous
facilities; logistical support to environmental actions; environmental permitting; waste management;
collection of environmental charges; and environmental control. 2

The gathering of citizens (makhalla) is an independent local form of self-government in Uzbekistan.
Makhalla pursues general initiatives and actions locally, including environment-related ones. The
main principles of makhalla are democracy, publicity, social justice, humanism and mutual aid.
Makhalla is responsible for taking decisions on issues of local importance, including infrastructure
improvement and development, arrangements for khashars (voluntary unpaid work on Sunday),
provision of social aid to low-income families, etc.

Settlements, kishlaks (villages) and auls (mountain villages) are governed by aksakals (chairmen)
and their advisors, who are elected by the gathering of citizens for a period of 2.5 years (Article
105).

"Law No.754-XIl on Nature Protection dated December 9, 1992 (as amended).
2 Law No.754-XII on Nature Protection dated December 9, 1992 (as amended).

pag. 77



303.

304.

305.

306.

307.

308.

309.

C.1.1.2. Regional Institutional Framework of the Karakalpakstan Republic

The RuZ Constitution defines Karakalpakstan as an independent republic constituting a part of the
Republic of Uzbekistan (Article 70). The Karakalpakstan Republic has its own Karakalpak
Constitution (enacted on 9 April 1993) which may not contravene the provisions of the RUz
Constitution (Article 71).

The law of the Republic of Uzbekistan is binding across Karakalpakstan (Article 72) while relations
between the Republic of Uzbekistan and the Karakalpakstan Republic shall be governed by treaties
and agreements between the two parties (Article 75).

The national institutional framework is mirrored in the Karakalpakstan Republic. Under the
Karakalpak Constitution, which echoes all fundamental provisions of the RUz Constitution, the
Jokargy Kenes' (JK) of Karakalpakstan — the supreme body of power in Karakalpakstan — is the
legislature (Article 68) who exercises its power through JK members who are elected for a period of
5 years (Article 69). The Chairman of Jokargy Kenes is the highest official of the Republic of
Karakalpakstan responsible for interaction between the legislature and the executive of the Republic
of Karakalpakstan and elected by the JK members (Article 80). The Presidium of Jokargy Kenes
manages the work and operation of Jokargy Kenes and is composed of the Chairman of Jokargy
Kenes, his deputies, chairmen of the committees and commissions, and the party leaders in JK of
Karakalpakstan (Article 84).

The Council of Ministers of Karakalpakstan — the Government of the Republic of Karakalpakstan - is
the executive in Karakalpakstan (Article 86). It is formed by the Jokargy Kenes of Karakalpakstan
and has responsibility of securing effective functioning of the economy, social and community
services, enforcing national and local laws and regulations (Article 87). The Council of Ministers is
headed by the Chairman who is appointed by JK (as advised by the JK Chairman and the President
of the Republic of Uzbekistan) and who enters into the Cabinet of Ministers of the Republic of
Uzbekistan (Article 88).

C.1.1.3. Environmental Regulators

The State Committee for Nature Protection (SCNP) of the Republic of Uzbekistan (_Goskompriroda’)
is the primary environmental regulator. The Goskompriroda reports directly to the Parliament and is
responsible at national, regional (oblast) and local (district) levels for the development and
enforcement of the national environmental and conservation policy, overseeing environmental
compliance, the integrated environmental management across various sectors, and securing healthy
environment conditions across the country. The Goskompriroda mandate is set forth in the
Regulation on the State Committee for Nature Protection of the Republic of Uzbekistan enacted by
the Parliament in 1996.

The structure of Goskompriroda takes the form of a central body in Tashkent with regional branches
and agencies providing scientific and technical support. Regional environmental authorities are
structured similarly to the Goskompriroda. Karakalpakstan has its own State Committee for Nature
Protection - Goskompriroda of the Karakalpakstan Republic, who is part of Goskompriroda of the
Republic of Uzbekistan and reports to it. The Goskompriroda of the Karakalpakstan Republic will
oversee the environmental compliance of the Project at construction and operation phases.

There are some other ministries and agencies in Uzbekistan that have responsibilities related to
environment protection and control. Such responsibilities include facilitation in setting up and
maintaining a robust system of state environmental control, development and implementation of
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environmental programmes, strategies, and action plans to address conservation and sustainability
issues.

Other state bodies of the Republic of Uzbekistan dealing with environment related issues are:

e Ministry of Agriculture and Water Resources (MAWR)

e State Committee for Land Resources, Surveys, Cartography and the State Cadastre (or
Goskomgeodezkadastr)

State Committee for Geology and Mineral Resources (or Goskomgeologia)

Centre of Hydro-meteorological Service (or Uzhydromet)

Ministry of Health (or MHRUZz)

State Inspectorate for Exploration Supervision, Operations Safety Supervision of Industry,
Mining and Utilities Sector (or Sanoatgeokontekhnazorat)

e  Ministry of Internal Affairs (or MVD).

All national ministries, state committees, inspectorates and other national institutions have their
respective branches or offices operating in the Republic of Karakalpakstan that report to the central
body of the respective ministry, state committee, inspectorate, etc.

C.1.1.4. Social Regulators

Social laws are developed, adopted, revised or amended by Oliy Majlis. Other national regulations
are developed by the Cabinet of Ministers as advised by respective ministries and agencies
responsible for social issues. These include:

e Ministry of Labour and Social Welfare (or MLSW);

e Regional (Oblast), municipal and local governments;

e State Inspectorate for Exploration Supervision, Operations Safety Supervision of Industry,
Mining and Utilities (or Sanoatgeokontekhnazorat)

e the Ministry of Health (or MHRUZz)

e the State Committee for Nature Protection (or Goskompriroda)

e the State Committee on Land Resources, Surveys, Cartography and State Cadastre
(Goskomgeodezcadastre)

e the Trade Union Federation Council

The Ministry of Labor and Social Welfare of the Republic of Uzbekistan (MLSW) is the key regulator
in the social sector responsible for labor-related issues, employment, pension benefits, social
welfare and migration issues. The MLSW monitors compliance with the law and reports to the
Cabinet of Ministers of the Republic of Uzbekistan. The MLSW mandate is set forth in the
Regulsations on the Ministry of Labor and Social Welfare enacted by the Cabinet of Ministers in
2007.

The MLSW operates through its central body in Tashkent the network of its regional branches, local
employment centres, social welfare departments and the MLSW of the Republic of Karakalpakstan.
All report to the central MLSW body.

% Decree of the Cabinet of Ministers of Uzbekistan on measures to implement Decree of the President of
the Republic of Uzbekistan No.PP-616 of 06.04.2007 on measures to increase employment and improve
performance of the authorities responsible for labour and social welfare
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C.1.2. National EIA Procedure

The EIA procedure is regulated by Law on Environmental Expertise and The Regulation on State
Environmental Expertise (SEE), approved by Decree No.491 of the Cabinet of Ministers on 31
December 2001 and amended in 2005 and 2009. The regulation defines the legal requirements for
EIA in Uzbekistan. SEE is a review process conducted by the Goskompriroda Department for SEE
(_Glavgosecoexpertiza’) at either the national or regional level, depending on the project category.

State Committee of the Republic of Uzbekistan for Nature Protection (Goskompriroda) is specially
authorized supreme and coordinating authority, implementing state control and intersectoral
governance in Nature protection, using and reproducing nature resources. Goskompriroda of the
Republic of Uzbekistan is under governance of and accountable to Oliy Majlis of the Republic of
Uzbekistan.

By the law on -Environmental Expertise”, the SCNP is obliged to pursue the following objectives:

= Manage and monitor compliance with the State's environmental impact assessment
procedures

= Review and approve environmental impact assessments

= Monitor implementation of conditions specified in the environmental impact assessment
approval

According to the Regulations on State Environmental Expertise in the Republic of Uzbekistan
Goskompriroda on state environmental expertise is:

» Head of administration on state environment expertise of Goskompriroda

(Glavgosecoexpertise)

= State environment expertise of the Karakalpakstan Republic state committee for nature
protection

= State environment expertise of Province and Tashkent city committee for nature protection
(Gosecoexpertise)

Goskompriroda on state environmental expertise is a uniform system of State Environmental
Expertise, methodological guidance of which implemented by Glavgosecoexpertise.
Glavgosecoexpertise undertakes the state environmental expertise on below objects:

= Pre-project and project documentations, operating enterprises and other objects effecting
negative impact on environment and population health, objects with special legal status (on
activities belonging to Category | and Il)

= Materials of integrated monitoring of the territory for assigning the status of conserving
nature territories, emergency environment situation zone, as well as environmental
disaster; (Paragraph in the Cabinet Ministers‘ Decree of the RUz No.95 from 01.04.2005)

= Documentation on creation new types of technique, technology, materials, stuffs,
productions

= Programs of State projects, concept, schemes of location and productive forces
development in economic and social sectors;

= Town planning documents for object designing with a total population of 50 thousand
people.

= Projects of standard technical, instructional and methodological documents (technical
specifications, standards, environmental standards, rules, instructions...), regulating
economic and other activities related to the use of nature resources

State environmental expertise of the Republic of Karakalpakstan, Provinces and Tashkent city
implements state environmental expertise upon the below objects:
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= Pre-project and project documentations, operating enterprises and other objects effecting
negative impact on environment and population health, objects with special legal status (on
activities belonging to Category Il and 1V)

= Town planning documents for object designing with total 50 thousand population and below

= Project on protected natural areas management plans

Pursuant to Section 10 of the Regulation on SEE, the developer must conduct the EIA assessment
process (OVOS' is the national acronym) in a staged approach, providing the
Glavgosecoexpertizal Gosecoexpertisa with OVOS documents for review at three distinct stages of
the Project. Section 11 of the Regulation on SEE outlines the information that should be within the
documentation at each of these stages. The three OVOS stages and their required deliverables are
summarised as follows:

- Stage I: The Concept Statement on Environmental Impact’ (PZVOS' is the national
acronym), to be conducted at the planning stage of the proposed project prior to
development funds being allocated. The Concept Statement is required to provide details on
environmental baseline conditions, land use, proposed construction methods, proposed
technologies, plant and equipment, estimated discharges and emissions, waste
management, considered alternative options, mitigation measures, health and safety risk
assessment, environmental response planning and potential impacts.

- Stage II: The Statement on Environmental Impact' (ZVOS' is the national acronym), to be
completed where it was identified by the Glavgosecoexpertiza/Gosecoexpertise at Stage |
that additional investigations or analyses were necessary. The Statement must be submitted
to the Glavgosecoexpertiza/Gosecoexpertise before approval of the project's feasibility study,
and therefore before construction. The Statement is required to assess the environmental
suitability of the project's sites based on the results of engineering and geological
investigations, modelling or other required studies, environmental analysis of technology
relating to revealed site problems, the results of public consultation (if required) and also to
justify the selected mitigation measures.

- Stage Ill: The Statement on Environmental Consequences’ (ZEP* is the national acronym)
represents the final stage in the SEE process and is to be conducted before the project is
commissioned. The report details the modifications to the project design which have been
made from the Glavgosecoexpertiza/Gosecoexpertise review at the first two stages of the
EIA process, the comments received through the public consultation, the environmental
norms applicable to the project and environmental monitoring requirements associated with
the project and principal conclusions.

SEE approval (Glavgosecoexpertiza/Gosecoexpertise opinion) is a mandatory document for project
financing by Uzbek banks and other lenders (Section 18) at Stages | and Il and for project
commissioning at Stage Il of the national EIA procedure.

An overview of the national EIA process is provided in Figure 21.
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Figure 21. Uzbek EIA procedure *

327.  All economic activities subject to SEE are classified into one of four categories:

= Categories | and Il — -high and medium risks of environmental impact” (SEE is conducted
by the national SCNP within 30 days, all EIA materials are required);

= Category Ill — Hew risk of impact” (SER is conducted by regional branches of SCNP within
20 days, all EIA materials are required); and

= Category IV — dew impact” (SEE is conducted by regional branches of SCNP within ten
days, only a draft EIA is required).

* (Source: Regulation on the State Environmental Expertise in the Republic of Uzbekistan No.491 of
31.12.2001, as amended on 05.06.2009)
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C.1.3. Project permitting status

This section reflects the Project permitting status as at the date when this EIA document was
submitted.

In compliance with Appendix 2 of the Cabinet Ministers* Decree of the RUz No. 491, paragraph 37
(December 2001), the thermal power stations and other burning facilities with capacity 300 MW and
more belong to Category 1 with respect to their environmental impact (high impact risk).

In compliance with national EIA requirements in the Republic of Uzbekistan, the Concept Statement
on Environmental Impact’ was developed as part of Takhiatash TPP pre-feasibility study and
submitted to the State Environmental Expertise Appraisal. The approval for this first stage was
received in November 2012 (#18/963).

The environmental appraisal of the documents submitted established their compliance with the
requirements of the nature protection related legislation applicable to the scope and content of the
first stage of EIA and it was found advisable to proceed with the final stage of EIA, the Statement on
Environmental Impact, for the purpose of establishing the limits to the emissions of pollutants and
contaminants to the environment and to the production and disposal of wastes broken down for
different years, according with the schedule for shutting down and decommissioning obsolete boiler
equipment.

The State Environmental Appraisal of the State Nature Protection Committee of the Republic of
Uzbekistan approved the draft environmental impact statement for the modernization of project
Takhiatash TPP. Approval document is included in Annex VII

C.1.4. Environmental regulatory framework

The major emphasis of the environmental policy of Uzbekistan is on environmental safety being
regarded as a strategic component of national security, and the most important aspect of protecting
the vital interests of the state, society and identity. The environmental safety policy of the country is
based on the Constitution, national laws, the National Security Concept of the Republic of
Uzbekistan, the principles of the Rio de Janeiro Declaration on Environment and Development and
the Johannesburg Declaration on Health and Sustainable Development with due regard of national
commitments under international conventions and agreements, as well as legislative experience of
leading countries.

Nowadays the conservation policy of Uzbekistan backed up with mitigation and environmental
management measures is based on the following principles:

e integration of the economic and environmental policy to support conservation and
restoration of the environment as pre-requisite for increasing the society standard of living;

e change from protection of individual elements of nature to the overall and integrated
conservation of eco-systems

e responsibility of all members of the society for environment protection, biodiversity
conservation, environmental improvement and securing healthy environmental conditions
for the population

Since the country gained independence RUz has developed over 100 laws and regulations, and
revised old Soviet legislation and policies. One of the country‘'s objectives is the transition to
sustainable social and economic development. For this purpose RUz has revised and improved the
national environmental legislation, enacted new environmental laws and regulations, developed
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programmes and action plans to address environmental issues and promoted sustainable use of
natural resources.

Legal Framework in the field of Nature Protection and Management established in Uzbekistan,
provides to the citizens the rights and duties specified in the country‘s Constitution. Specific articles
that address environment protection issues within the Constitution are:

Article 50. All citizens shall protect the environment

Article 51. All citizens shall be obliged to pay taxes and local fees established by law
Article 54. Any property shall not inflict harm to the environment

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

Uzbekistan has enacted several supporting laws and statutes for environmental management, and
is party to several international and regional environmental agreements and conventions. The key
national environmental law is the Law on Nature Protection (1992).

A brief description of this law and the other supporting laws related to environmental protection is
presented below.

C.1.41. Law on Nature Protection (1992)

The law -On nature protection” (Law No.754-XIl, 1992) 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 of the population of a clean environment. According to the legislation of the
Republic of Uzbekistan, the Cabinet of Ministries of Republic of Uzbekistan, the State Nature
Protection Committee (SNPC) and the local government bodies are responsible for implementing
state laws on environmental protection and management and the use of natural resources. Article
25 of this law states that State Environmental Expertise (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.

Error! Reference source not found. outlines some key articles of the Law on Nature Protection,
and their associated requirements. Where appropriate, the specific quantitative emission/discharge
limits applicable to the Project from national and regional legislation are described in the Project's
commitments section.

Table 28. Main articles of the Law on Nature Protection (Law No.754-XIll, 1992)

Article Topic Requirement
14 Environmental soil | Environmental impacts shall be minimised by environmental
and standards norms and standards. Any project is subject to establishing

maximum allowable norms of environmental load. This is
undertaken at the detailed design phase of the Project by
specialist Design Institutes.

19 Water and  water | The surface, underground and marine water resources of the
bodies Republic of Uzbekistan can be only used provided that there
are sufficient water volumes in natural circulation; water purity
is secured up to the standard, aquatic flora and fauna are
under conservation, pollution of water bodies is avoided,
ecological balance in water bodies is maintained and water

pag. 84




Article Topic Requirement

bodies as landscape elements are not damaged.

20 Air Changes in air quality, air pollution and air degradation shall
be avoided to conform to established norms.

In compliance with provisions of the international agreement

all entities and individuals must phase out and at a later stage

stop the production of ozone depleting substances.

20, 41,45 | Waste disposal; | The owners of wastes have responsibility for safe disposal of
Environmental waste in such a way that seeks to maximise opportunities for
requirements to | re-use or recycling and that is safe to the environment. Waste
developments; disposal shall logistically be arranged by local authorities.
Protection ~against | Key requirements include:
contamination L .
associated with waste s _Vgntures, organlzatlo_ns, establishments,  and

individuals should seek to implement waste-free and low
waste technologies, reduce generation of production and
consumption wastes, provide for their disposal and
utilization and follow the procedures of their separation,
storage, disposal and utilization. Commissioning of
facilities that do not comply with these environmental
requirements is forbidden.

. It is forbidden to store and dispose of hazardous
wastes on settlements lands, protected landscapes and
recreational areas, historical sites, within water bodies,
within water protection zones, in places where there is a
risk to the life and health of citizens or in natural areas
which are specially protected.

. The disposal of wastes in the subsurface layer is
permitted in exclusive cases, as justified through
appropriate ground investigations. Requirements apply
for the provision of health and safety of citizens and the
protection of the environment.

o The treatment of wastes and disposal or storage of
wastes in landfills is authorised by the state bodies for
nature protection.

33 Economic instruments | The existing economic instruments include:

to promote protection

- . Resources user charges, pollution charges and other
of the environment payments associated with environmental impact

. Tax differentiation and financial incentives for
introduction of low-waste and resource-recovery
technologies

. Taxes levied on environmentally hazardous
technologies and operations

. Licenses/permits to discharge and emit pollutants or
to perform other environmentally hazardous activities

. Allocation of responsibilities for the recovery of
disturbed environment

. Compensative payments for the damage to the
environment

. Deprivation of bonuses and awards for officers

. Incentive prices and mark-ups for environmentally
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friendly products;

. Economic sanctions against natural resources users
for wasting natural resources and confronting with the
established norms

. Performance bonuses to groups and individual
workers  for promoting nature protection and
manufacturing of environmentally friendly products

. Other economic incentives as identified by the
national legislation and local authorities.

34

Environmental
changes

. Resources user charges and pollution charges include
environmental taxes and other compulsory payments
associated with the use of natural resources as well as
compensative  pollution charges associated with
emissions, discharges and waste disposal, and
conservation and renewal fees imposed on users of
natural resources

. Environmental tax rates and other payments
associated with the use of natural resources are set in
compliance with the legislation and depend on
occurrence, quality, renewal capacity, accessibility,
complexity, productivity, location, possibility of processing
of natural resources and wastes re-use and recycling
opportunities and other factors

. Rates of pollution charges associated with emissions,
discharges and waste disposal are subject for approval
by the Cabinet of Ministers of Uzbekistan as advised by
the Goskompriroda

. Rates of conservation and renewal fees are subject
for approval by the Cabinet of Ministers of Uzbekistan

. Resources user charges constitute part of the primary
cost of the product (works or services)

. Compensative pollution charges and charges
associated with exceeded norms and non-sustainable
use of natural resources are collected by levy on the user
profit

. Collected resources user charges, conservation and
renewal fees are transferred to the national budget

. Collected compensative pollution charges associated
with emissions, discharges and waste disposal are
transferred to the relevant nature conservation funds

. Paid resources user charges and compensative
pollution charges does not exempt from the responsibility
to undertake environmental activities and to repair the
environmental damage.

35

Nature  conservation
funds

The Goskompriroda and its regional bodies may establish
national and local nature conservation funds. The Regulation
on the Nature Conservation Funds as approved by the
Cabinet of Ministers of Uzbekistan details set-up and
disbursement procedures.

There are also Community Nature Conservation Funds that
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Article Topic Requirement

may be set up and operated as prescribed by law.

38 Emergency response | Where accidents occur, an organisation should immediately
and environmental | initiate emergency response pursuant to the emergency
hazards response action plan with notification to respective

governmental  bodies, environmental authorites and
emergency response organisations to mitigate environmental
impacts associated with the accident.

46 Environmental It is forbidden to use raw materials, implement technological
certification processes and manufacture products without appropriate
environmental or hygienic certificates or with deviation from
established parameters.

C.1.4.2. Supporting national Legislation

State environmental control of issues related to the protection of soil and water, air, flora, fauna and
specifically the environmental safety of the population is exercised through a range of national
environmental laws and regulations. The main national and regional laws applicable to this project
are explained in the following sections.

Air quality and air emissions

The following provides an overview of key legislation relating to air emissions in Uzbekistan and
respective national requirements applicable to the Project.

The key regulators dealing with air emissions and ambient air quality in Uzbekistan are:

e The State Committee on Nature Protection (Goskompriroda) who develops air quality
standards to protect the environment, the climate and the ozone layer

e The Ministry of Health who develops air quality standards (sanitary norms) to protect
human health and oversees the compliance with hygienic norms and standards associated
with air quality.

The key legislation relating to air emissions and ambient air quality in Uzbekistan applicable to the
Project includes the following:

Table 29. Key environmental legislation of the RUz on air quality and air emissions

Law of the Republic of Uzbekistan on Atmospheric Air Protection
No0.353-1 of 27.12.1996 (as amended on 10.10.2006)

It describes regulations on atmosphere protection and its objectives. It specifies standards, quality
and deleterious effect norms, requirements on fuels and lubricants, production and operation of
vehicles and other transport means and equipment, ozone layer protection requirements,
obligations of enterprises, institutions and organizations toward atmospheric protection, and
compensations for damages from atmospheric pollutions. The Cabinet of Ministries of the
Republic of Uzbekistan, SNPC and local government bodies are responsible for implementing the
law.

Law of the Republic of Uzbekistan on State Sanitary Control
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No.657-XIl of 03.07.1992 (as amended on 03.09.2010)

It regulates social relations on sanitary-epidemiological well-being and radiation safety, the right
person to a healthy environment and other associated with it, the rights and guarantees of their
implementation. Thus Article 9 of this law defines obligation to meet sanitarian norms, rules and
hygiene regulation at the design, construction and commissioning projects.
Criminal Code, Section 4. Environmental Crimes

approved on 22.09.1994 (as amended on 04.01.2011)- It is specifies the conception and
defines punishment for violation of the norms and requirements of environmental safety, willful
concealment or misrepresentation of environmental pollution, violation of flora and fauna, water,
land, subsoil, protected areas use.

Law of the Republic of Uzbekistan on Environmental Expertise
No.73-11 of 25.05.2000 (as amended on 04.01.2011).

It specifies the purposes, objectives and types of environmental expertise. The law defines the
qualifications, duties and obligations of environmental experts. The State Nature Protection
Committee (SNPC) has overall responsibility for implementing this legislation through The
Departments of Environmental Expertise (Glavgosekoexpertiza and Gosecoexpertisa which are
both under the SNPC) and the Provincial branches of SNPC.

Decree of Oliy Majlis of Uzbekistan on Enactment of the Law on Atmospheric Air Protection
No.354-1 of 27.12.1996

Decree of the Cabinet of Ministers of Uzbekistan on Approval of the Regulation on the State
Environmental Expertise in the Republic of Uzbekistan

No0.491 of 31.12.2001 (as amended on 05.06.2009)

Decree of the Cabinet of Ministers of the Republic of Uzbekistan on Improving the System of
Pollution and Waste Disposal Charges in Uzbekistan

No.199 of 01.05.2003 (as amended on 02.04.2010)

Decree of the Cabinet of Ministers of Uzbekistan on The National Strategy for Reducing
Greenhouse Gases Emissions (main provisions)

No.309 of 09.10.2000

Decree of the Cabinet of Ministers of Uzbekistan on Measures to Implement the National
Strategy for Reducing of Greenhouse Gases Emissions

No0.389 of 09.10.2000

Instructions on Inventory of Pollution Sources and Rating Pollutant Emissions for Ventures
in Uzbekistan enacted by Order of the Chairman of the State Committee for Nature Protection of
the Republic of Uzbekistan

No.105 of 15.12.2005

Hygienic norms. List of Maximum Allowable Concentrations (MACs) of pollutants in ambient air of
communities in the Republic of Uzbekistan including Annex 1.

SanR&N RUz No.0179-04
Sanitary norms and requirements to protect ambient air in communities of the Republic of
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346.

Uzbekistan

SanR&N RUz No0.0246-08
Hygienic Norms. List of Maximum allowed concentration (MAC) of pollutants into the atmosphere
air of settlements in Uzbekistan

SanR&N No 0293-11
Hygienic Norms. List of maximum permissible concentration (MPC)- microorganism-producers in
the air of settlement areas

SanR&N No 0147-04

Rating of pollutant emissions in the air applicable to projects under design is done by setting the
maximum allowable emissions of those substances into the atmosphere (MAE) MAE is the mass of
pollutant emissions per unit of time from the respective source from the perspective of its
development and dispersion of hazardous substances in the atmosphere, creating ground-level
concentrations not exceeding the maximum permissible concentrations fixed by Uzbek State
Environmental Committee. According to the Guidelines for Inventory of Sources and Rating the
Emissions into the Atmosphere for Uzbek Enterprises, registered by the Ministry of Justice on 3
January 2006, No 15-33, rated emissions by ingredients shall meet the following conditions:

Cm < MAC,,.x X Quota , where

Cn: The maximum pollutant concentration at the border of the facility is
determined by calculation based on the characteristics of the emission source
and the gas-air mixture by the method of CIS-86 Methodology for Calculation of
Concentrations in the Air of Harmful Substances Contained in the Enterprises
Emissions, 1987.

MAC,.x: The maximum single maximum permissible concentration (MAC),
mg/m3, determined by Uzbek SanR&N No 0179-04 Hygienic Regulations List of
Maximum Permitted Concentrations of Pollutants in the Air of Populated Areas in
the territory of the Republic of Uzbekistan.

The quota for the pollutants release into the atmosphere is the ultimate magnitude of the impact of a
particular substance/combination of substances established for each enterprise as a percentage of
the total influence of all enterprises located in the territory. The quota for pollutants is determined by
Table 30.

Table 30. Quota for pollutants

Enterprise Hazard Class of Exhausted Substance**
Category* 1 2 3 4
1 0.2 0.3 0.4 0.5
2 0.2 0.35 0.5 0.65
3 0.2 0.4 0.6 0.8

* Enterprise category (based on level of impact) is determined in accordance with Uzbek Cabinet
Decree No 491 from 2001.

** Hazard Class is determined under Uzbek SanR&N No 0015-94 List of Maximum Permitted
Concentrations (MAC) of Pollutants in the Air of Populated Areas in the territory of the Republic of
Uzbekistan (1 — high hazard, 4 — the lowest hazard).
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347. The MAE standard is established based on the analysis of areas of ground-level concentrations
created by all sources of the enterprise for each substance. (in accordance with MAE are
established for fully loaded process and gas-cleaning equipment and their normal operation). MAE
shall not be exceeded in any 20-minute period of time.

348.  Calculation of MAE values is done based on the results of the inventory of sources of exhausts in
the atmosphere performed under the Guidelines for Inventory of Sources and Rating the Emissions
into the Atmosphere for Uzbek Enterprises, Tashkent 2005 and the following documents:

= Uzbek Republic Law on Air Protection

= Uzbek Republic Law on Nature Conservation

= RD RU 34-567-2004 Guidelines. Calculation of annual MAE of pollutants in the
atmosphere by equity contribution for TPP Uzbekenergo GJSC. Tashkent, 2004.

349.  For this purpose inventory of all sources of pollutant exhausts shall be performed, data shall be

collected by type and quantity composition of pollutants and sources shall be defined representing
the greatest atmospheric air pollution hazard.

Water use and discharge

350.  Water resources management, allocation and use in Uzbekistan are under the control of the Ministry
of Agriculture and Water Resources (MAWR), which oversees national specialised associated,
provincial and district departments of agriculture and water resources, and inter-provincial and inter-
district canal management authorities.

351. Legislation related to water resources management, allocation and use within Uzbekistan is
compiled in the next table:

Table 31. Key environmental legislation of the RUz on water use and discharge

Constitution of the Republic of Uzbekistan
Article 55

-kand, depths, water, flora and fauna and other natural resources are national wealth, should be
rationally used and are under state protection”.

Law of the Republic of Uzbekistan on water and water use
No.837-XIl of 06.05.1993

It regulates the water relations, rational use of water by the population and economy. The law
regulates the protection of waters from pollution and depletion, and prevention and liquidation of
harmful effects of water, improvement of water bodies and the protection of the rights of enterprises
and institutions, organizations and dehkan farms and individuals in the field of water relations. This
Law also authorizes the State (through authorized agencies) to carry out management and control
of water use and protection. The following special state agencies are authorized to regulate water
use:

e Ministry of Agriculture and Water resources management (MAWR) (surface water);
e State Committee for Geology and Mineral Resources (or Goskomgeologia)

e State Inspectorate for Exploration Supervision, Operations Safety Supervision of
Industry, Mining and Utilities Sector (or Sanoatgeokontekhnazorat)

pag. 90



Land Code of the Republic of Uzbekistan
Approved on 30.04.1998

It came into effect from July 1, 1998 and aims to regulate land relations in order to ensure that
present and future generations have science-based, sustainable use and conservation of land,
breeding and improvement of soil fertility, conservation and improvement of the environment and
creating conditions for equitable development of all forms of management, the protection of
individuals and legal entities* right for land, as well as strengthening the rule of law in this area. The
law specifies that the system of land use management must be environmental, resource effective
and provide for conservation of soil, limiting the impact on flora and fauna, geological resources and
other components of the environment. Also, according to the Code, the estimate of negative impact
of construction works or implementation of technologies to the state of lands and the effectiveness
of measures envisaged for the use and protection of land is based on environmental impact
assessment.

Decree of the Cabinet of Ministers of the Ruepublic of Uzbekistan on Rules of receiving industrial
sewages and calculation of above standards pollutants discharges into the communal
sewage system of the cities and other settlement areas of RUz

No.11 of 03.02.2010

Decree of the Cabinet of Ministers of the Republic of Uzbekistan on Establishment of water
protection and coastal zones at the Amudarya river in Surkhandarya, Khorezm province and
Karakalpakstan

No. 27 of 07.02.2007

Decree of the Cabinet of Ministers of the Republic of Uzbekistan on Limited water use in the
Republic of Uzbekistan

No.385 of 03.08.1993

Decree of the Cabinet of Ministers of the Republic of Uzbekistan on Confirming the regulations
on water protection areas in water reservoirs and in other water bodies, rivers, main canals
and collector, as well as drinking and domestic water supply sources, and for medical and
recreation purposes in the Republic of Uzbekistan

No.174 of 07.04.1992

Resolution of Cabinet Ministries of RUz on adoption of order of water use and water
consumption in the Republic of Uzbekistan

No. 82 of 19 March 2013

The Regulation defines the followings: order of water use and consumption in the Republic of
Uzbekistan; state management in water use. The document states that several Ministries are
implementing control on water use: local governments entities, State nature protection committee,
State Inspection for geological study of subsoil, Safety in industry, mining and domestic sectors of
the Cabinet of Ministers, the Ministry of Health of the Republic of Uzbekistan, the Ministry of
Agriculture and Water Management of the Republic of Uzbekistan in the manner prescribed by law.

Also the reiulation reiulates trans boundari water bodies uses.

Regulation Document on Regulations on rationing discharges of pollutants into water bodies
and on the terrain, taking into account technically achievable performance of wastewater
treatment

RH 84.3.6:2004

Regulation Document on Order of endorsement and approval of projects of wastes disposal
and limits for its disposal
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353.

354.

RH 84.3.22:2006

Hygiene requirements for the protection of surface waters in RUz
SanR&N No 0172-04

Main criteria for hygienic assessment of the level water bodies contamination for health risks
population in Uzbekistan

SanR&N No 0255-08

Sanitarian requirements for development and approval of maximum allowed discharges (MAD) of
pollutants discharged into the water bodies with waste waters
SanR&N No 0088-99

Construction Norms and Rules on Guideline on content, endorsement and approval of design
estimates for construction of enterprises, buildings

(CNR) 1.03.01-96

Provision on the Ministry of Agriculture and Water Resources of the Republic of Uzbekistan, 2001

All interrelations in water resources within Uzbekistan are based on the above mentioned
documents and corresponding contracts on water delivery. Water is delivered on a contractual basis
to all water consumers including provincial and district water organizations and separate units. As a
rule, the volume of water passing through the border of the neighbouring states is specified in
interstate agreements.

Waste Management

This section provides an overview of the key legislation concerning waste management and disposal
in Uzbekistan. The Cabinet of Ministers of Uzbekistan sets and approves national policies,
strategies, programmes and procedures relating to waste management including allocation of
hazardous waste disposal sites and adjustment of waste disposal charge rates as set forth in Article
5 of the Law on Wastes. Local governments are responsible for waste management policies,
strategies and procedures at the local level.

The normative documents shown in the following table are used for waste inventory and
management at the Takhiatash TPP:

Table 32. Key environmental legislation of the RUz on waste management

Constitution of the Republic of Uzbekistan
Article 55

-kand, depths, water, flora and fauna and other natural resources are national wealth, should be
rationally used and are under state protection”.

Law on Wastes
No.362-II of 05.04.2002 (as amended on 04.01.2011)

It addresses waste management, exclusive of emissions and air and water pollution, and confers
authority to the SCNP concerning inspections, coordination, ecological expertise and establishing
certain parameters with regard to the locations where waste may be processed. The Law
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specifies that citizens have the right to a safe and healthy environment, to participate in the
discussion of projects, and to compensation for damage to their lives, health or property.
Dangerous waste that is transported domestically or internationally must pass ecological
certification and be moved by special vehicles. The import of any radioactive waste for storage or
burial is strictly forbidden. Although this is not specified in the Law, special privileges are given to
persons and enterprises that develop and introduce technologies for reducing or recycling waste.
Enterprises are responsible for their waste, but, if they recycle, they may be provided with
assistance from the state budget, the National Fund for Nature Protection or voluntary payments.
The principal objective of this law is to prevent negative effects of solid wastes on people's lives
and health, as well as on the environment, reduce wastes generations, and encourage rational
use of waste reduction techniques in household activities. The law regulates the procedures for
treating solid wastes and defines the authorities of various institutions involved in solid wastes
management. The law also stipulates the rules for transporting solid wastes and provides market
base incentives for efficient treatment of solid wastes. The Cabinet of Ministries of the Republic of
Uzbekistan, SNPC, Ministry of Health, Uzbek Agency -Hzkomunhizmat’, Agency on supervision
for safe operation in the industry and mines inspectorate (hereinafter Agency
-Sanoatkontekhnazorat”) are responsible for implementing the law.

Decree of the Cabinet of Ministers of the Republic of Uzbekistan on Measures to streamlining of
the collection, preparation and delivery of secondary processing of waste paper

No. 70 of 16.03.2009

Decree of the Cabinet of Ministers of the Republic of Uzbekistan on Approval of the collection
and disposal of used mercury-containing lamps

No. 266 of 21.09.2011

Decree of the Cabinet of Ministers of the Republic of Uzbekistan on Improving the System of
Pollution and Waste Disposal Charges in Uzbekistan

No.199 of 01.05.2003 (as amended on 02.04.2010)

Decree of Oliy Majlis of Uzbekistan on Enactment of the Law of the Republic of Uzbekistan on
Wastes issued

No.363-II of 05.04.2002

Decree of the Cabinet of Ministers of the Republic of Uzbekistan on Enhancing the Use and
Recycling of Mercury Lamps and Devices

No.405 of 23.10.2000

Order of disposal of hazardous chemicals and hazardous materials on special landfills,
their protection and maintenance, approved by the State Nature Protection Committee,
Ministry of emergency situations, Ministry of Finance, Ministry of Healthcare,

No. 2438 of 20 March 2013.

The regulation provides definitions of hazardous chemicals, toxic materials, special landfills and
special transportation vehicles. State organization -Qishlogkimyo” (Agriculture chemicals) is
responsible for transportation handling and disposal of hazardous materials. Transportation of
such materials has to be conducted in accordance with Resolution of Cabinet Ministries of RUz
No. 35 of 16 February 2011 on -Rules of hazardous materials transportation on the territory of
RUZ". The Ministry of Healthcare and State Nature Committee are involved into the endorsement
of proper completion of works.

The following Ministries are responsible for conducting monitoring of the special landfills:

e State Nature Protection Committee — reviewing on complying with environmental
requirements;

e Branches of Ministries of Health — reviewing on complying with sanitarian norms and rules
during conducting works with hazardous chemical, toxic materials and their packages;
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e Ministry of Emergency Situation — conducting works to avoid emergency situations and
handling with consequences.

e Branches of State Committee on Geology and mineral resources — conducting permanent
monitoring of ground water quality.

Regulation Document on The waste inventory procedure
RD Oz RH 84.3.15.2005

Regulation Document on Guidelines for setting waste disposal limits
RD Oz RH 84.3.16.2005

Regulation Document on Production and consumption waste. Procedure for developing the Waste
Disposal Limit Document

RD Oz RH 84.3.17.2005

Regulation Document on Production and consumption waste. Waste Data Sheet
RD Oz RH 84.3.18.2005

Regulation Document on Production and consumption waste management. Terms and definitions
RD Oz RH 84.3.19.2005

Regulation Document on Guidelines for setting waste generation
RD Oz RH 84.3.21.2005

Production and consumption waste. Waste inventory and waste disposal limits approval
procedure (issued by the Goskompriroda of Uzbekistan, 2006)

RD Oz RH 84.3.22.2006

Requirements for handling mercury and its compounds, mercury-based waste, and mercury
containing devices

RD Oz RH 84.3.11.2004

Regulation on handling mercury-containing products in the Republic of Uzbekistan
RD Oz RH 84.3.10.2004

Methodology for integrated waste hazard rating
RD Oz RH 84.3.8.2004

Instruction for hazardous wastes generation, use and storage reporting as per Form No.3 —
Hazardous Waste (half-year, annual reporting) (issued by the State Statistics Department of the
Republic of Uzbekistan, 1997)

A Landfill for burial and land storage of industrial hazardous wastes
KMK 201.12-96

Provisional waste norms for cities and regions of Uzbekistan approved by khokimyats

Sanitarian Rules of inventory, classification, storage and disposal of industrial wastes
SanR&N No. 0127-02

Hygienic classifier of toxic industrial wastes in the Republic of Uzbekistan
SanR&N No. 0128-02

Sanitarian requirements on storage and disposal of solid waste in special landfills
SanR&N No. 0157-04

Sanitarian Rules and Norms on collection, transportation and disposal of wastes contained
asbestos in Uzbekistan

SanR&N No. 0158-04

List of asbestos-cement materials and construction, allowed for using and field of its
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355.

implementation
SanR&N No. 0168-04

Sanitary regulations for collection, storage, transportation, disposal and recycling of municipal
solid waste

SanR&N No. 0068-96

GOST 17.0.0.05-93 - Unified system of standards for environmental protection and rational use of
resources. Waste Data Sheet. Composition, content, presentation and amendment procedures

GOST 30333-95 Material Safety Data Sheet. Basic principles. Information on safety during
production, use, storage, transportation, and recycling (adopted as the interstate standard by
Uzstandart letter _05/01-144 06.11.2003)

GOST 17.9.0.2-99 Environment protection. Waste management. Waste Data Sheet. Composition,
content, presentation and amendment procedures

GOST 17.9.1.1-99 Environment protection. Waste management. Waste classification. Waste
definition by the genetic principle and categorization

GOST 30774-2001 Resources saving. Waste management. Waste Hazard Data Sheet. Main
provisions

GOST 30775-2001 Resources saving. Waste management. Identification and coding. Main
provisions

The Uzbek Law on Wastes regulates waste management and requires entities to carry out rating
and develop limits of waste disposal in order to ensure health and safety of both citizens and
environment. The following provides an overview of key provisions of the Law applicable to the
Project:

= The main objective is to ensure that waste management avoids any impact to life and
health of citizens, and the environment. Any activity of any project may be restricted,
suspended or terminated in case of non-compliance with waste legislation that entails
damage to life and health of citizens, and the environment or when hazardous waste is
generated without technical or other safety measures to protect life and health of citizens,
and the environment (Article 17);

= The project shall comply with sanitary norms and standards, safety and environmental
requirements to ensure efficient waste management (Article 22);

= Waste generated by the project shall be the property of the project (Article 4);

= The project shall comply with the respective waste management legislation of the Republic
of Karakalpakstan (Article 3);

= Provided any international agreement signed by the Republic of Uzbekistan stipulates
other requirements than those specified in the waste management legislation of the
Republic of Uzbekistan, requirements of the international agreement shall govern (Article
3)

= It will be a responsibility of the Project (under Law on Wastes, Article 15) to:

o keep records on generated waste and report to respective authorities (the Waste
Inventory Document, the Waste Data Sheet, Waste Hazard Data Sheet, Form _ 3-
Environment. Toxic Waste Generation, Handling and Storage Report);

o rate the level of generated waste hazard (every five years);

o develop, obtain approval of and comply with the Waste Generation Norms and Waste
Disposal Limits;

o collect, and properly store the waste in such a way as to prevent destruction and
deterioration of waste of high resource value and subject to recycling;

o take measures to develop and introduce waste recycling technologies;

o prevent mixing of waste unless this is required by the applied technology;
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357.

358.

359.

360.

361.

362.

363.

o avoid storage, treatment, recycling and disposal of waste at illegal sites;

monitor sanitary and environmental conditions at project owned waste disposal
facilities;

reinstate land disturbed as a result of waste management;

maximise recycling and ensure environmentally safe disposal of non-recyclable waste;
report to authorities on illegal waste disposal sites and measures taken;

pay waste disposal charges;

recover damage caused to the life, health and property of citizens, the environment, or
other companies as a result of waste management.

o

O 0 O O O

Municipal Solid Waste

SanR&N RUz - 0157-04 - Sanitary requirements for storage and disposal of municipal solid wastes
(MSW) at landfills in Uzbekistan defines that MSW shall be collected through a unified system of
specialised utilities and shall be disposed at MSW landfills.

MSW may include various items, goods, materials unsuitable for further use, and waste like paper,
food waste, wood, metals, textiles, leather, rubber, glass, stones, charcoal and ash, house and
street sweeps, fallen leaves, parts and screenings (particles of 15 mm or less).

Hazardous waste in Uzbekistan

Hazardous waste in Uzbekistan is defined as waste that contain substances with at least one of the
defined hazardous properties (toxicity, infectivity, explosive hazard, fire hazard, high reactivity,
radioactivity) and available in such amounts and in such a way as to pose an imminent or potential
risk to human life and health, the environment, both in their current state or when exposed to other
substances.

Hazardous waste is classified into four groups known as hazard classes’. Waste hazard is
assessed based on the provisions of SanR&N - 0128-02 29.07.02 - Hygienic classifier of industrial
hazardous waste and SanR&N - 0127-02 29.07.02 — Sanitary procedures for industrial waste
inventory, classification, storage and disposal.

Waste hazard classes include:

Class | — extremely hazardous waste;
Class Il — highly hazardous waste;
Class Ill — moderately hazardous waste;
Class IV — low-hazardous waste, and

Hazard classes, physical characteristics and chemical composition of toxic industrial waste are
determined by designated process laboratories of companies or research institutes requiring
involvement of specialists from Goskompriroda and the Sanitary Epidemiological Stations (SES).

The State Statistics Committee has generated a special statistics form to collect data on generated
hazardous wastes: Form _ 3- Environment. Hazardous Waste Generation, Handling and Storage
Report.

This report provides information on 15 streams of waste distinguished by pollutants (chrome,
asbestos, mercury, etc.) and hazard classes.
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372.

Waste Transportation

Transportation of hazardous wastes shall be in specially designated types of vehicle with a waste
transportation certificate and a permit. Responsibility for safe transportation of hazardous waste
shall be with a transporting organization (Law on Wastes, Article 20).

Provided generated waste is subject to export and import operations, or hazardous waste is subject
to transportation, an environmental certification procedure shall be completed by the project to
confirm compliance with sanitary and environmental norms and standards associated with waste
management (Law on Wastes, Atrticle 19).

Waste Recycling and Re-use
MSW

MSW may be re-used as material for backfilling open pits and quarries provided food waste content
is less than 15%.

Hazardous Waste.

The national requirement for mercury-containing waste and materials (spent mercury lamps,
devices, etc.) is to use only specialized contractors for recycling and treatment properly licensed by
Goskompriroda of Uzbekistan. Currently mercury recycling facilities are available in Tashkent,
Andijan, Fergana, Navoi, Zaravshan and Bukhara cities (Decree of the Cabinet of Ministers of the
Republic of Uzbekistan on Enhancing the Use and Recycling of Mercury Lamps and Devices
No.405 of 23.10.2000).

Waste Storage and Disposal

The Law on Wastes (Article 22) specifies general requirements for waste storage and disposal.
Waste disposal of recyclable waste is prohibited in Uzbekistan. Storage and disposal of waste in the
environment including in nature conservation and protected areas, settlements, health and
recreational areas or historical and cultural facilities is prohibited. Waste disposal in subsoil is
allowed in exceptional cases provided special investigations prove it is safe for health, the
environment, and natural resources.

Hazardous waste disposal facility of the project is subject to national approval.

All wastes (hazardous and non-hazardous) generated and landfilled by the Project will be subject to
waste disposal charges used in Uzbekistan as an economic instrument to promote waste recycling
and re-use.

MSW.

MSW landfills in Uzbekistan are accommodated in such a way as to ensure that landfill operations
comply with sanitary and epidemiological requirements and are safe to both human health and the
environment. A MSW landfill may service one settlement or a group of settlements.

MSW landfills may be used to dispose of construction waste and some types of industrial waste
rated at Hazard Class Ill and IV however this will require a special approval from a respective
Centre for Sanitary and Epidemiological Supervision (CSES).
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Hazardous Waste.

Decontamination and disposal of toxic industrial wastes shall be carried out at special engineering
facilities - landfills - taking into account their class of hazard, by incineration, neutralization or
dumping.

Industrial hazardous waste shall be disposed at hazardous waste landfills as specified in SanR&N
RUz - 0127-02 29.07.02 — Sanitary procedures for industrial waste inventory, classification, storage
and disposal.

When dumping industrial waste rated under Hazard Class |, additional measures shall be taken to
prevent migration of those substances from the waste into the environment.

When dumping solid and dust waste under Hazar Class Il and Ill, sealing the bottom and side walls
of those trenches is mandatory.

Industrial waste rated under Hazard Class Il and IV may be disposed of at MSW landfills provided
their share is 30% maximum and concentrations of toxic substances in aqueous leachate is similar
to concentrations in MSW leachate (BODtotal and COD is 3400-5000 mg/I O, (SanR&N RUz - 0157-
04)).

Industrial waste rated under Hazard Class IV may be disposed at MSW landfills as an insulating
material provided concentrations of toxic substances in aqueous extract are similar to
concentrations in MSW leachate, with BODtotal and COD being less than 300 mg/l O2, and waste
homogeneous structure being made of minimum 250mm fractions (SanPiN RUz _0157-04 - Sanitary
requirements for storage and disposal of municipal solid waste at MSW landfills in Uzbekistan).

Liquid industrial waste under Hazard Class IV shall be evenly spilled at the landfill. Liquid waste
under Hazard Class I, Il and lll, prior to transportation to landfills shall be dehydrated to a pasty
consistency at the enterprises. Hazard Class | shall be placed in hermetically closed steel containers
after dehydration also.

Combustible waste as well as scrap, impregnated with varnishes, thinners, and enamels shall be
burned in a special furnace at the landfill.

Related to the disposal of wasted asbestos, SanR&N No 0158-04 regulates a procedure of wasted
asbestos handling. Chapter 4 describes the procedure of collecting wasted asbestos. Wastes
contained asbestos have to be disposed by the method avoided dust generating. In case of
manually collection wastes the personnel protection equipment for respiratory organs (respirators)
should be used. Bulk materials collected by other methods should be placed into the impermeable
bags (containers). Replacement of the bags (containers) should be conducted by mechanized
methods.

Solid wastes contained asbestos should be storage into places where they will not be destroyed
during period of storage. Bags (or other containers) used for storage of wastes should be disposal
by grinding and packing into the dense transportable piles in the special indicated places. These
bags could not be reused as a waste paper or package. It could be reused as secondary materials
for production of asbestos — cement and other goods.

All containers with asbestos wastes should have appropriate inscriptions and labeling. During all
process of operation on collecting and temporarily storage of wastes contained asbestos, all workers
should wear appropriate wear and respirators. Works related with wastes loading, transportation,
unloading and disposal should be mechanized; transportation should avoid spilling of wastes and
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prevent pollution of environment. Transportation of unpacked asbestos in open trucks and railway
platforms is prohibited.

Asbestos wastes belonged to Hazard Class IV could be disposed on MSW without limitations
(quantity). Disposal asbestos wastes under Hazard Class lll is limited and amount of such wastes
should not exceed 30% of general amount of solid wastes. Asbestos wastes should be disposed on
landfills with impervious layers with soil interlayer between them. This legislation also provides
specification of landfills location and its organization (arrangement/structure).

Permits for combined landfilling of industrial and municipal waste are granted by local CSES based
on results of analyses completed by accredited laboratories (SanR&N RUz - 0157-04).

Landfill owners are responsible for safe storage and disposal of waste to avoid potential impacts to
human health and the environment (SanR&N RUz _0157-04).

Soil

Issues related to protection of geology, soils and groundwater in Uzbekistan are regulated by
relevant national legislation including:

Table 33. Key environmental legislation of the RUz on soil, subsoil and groundwater

Law of the Republic of Uzbekistan on Subsoil
No.2018-XII of 23.09.1994

This law aims to ensure sustainable and integrated use of mineral resources to meet the needs
of the mineral raw materials and other needs, protection of mineral resources, environment,
safety of operations in subsoil use and protection of subsoil users, protecting the interests of
individuals, society and state. According to the Law, the monitoring of subsoil, which represents
a system of observations of the subsoil to timely detect changes, assess, prevent and redress
the negative processes, is established (Article 18). Geological studies are permitted only after
obtaining a positive opinion of the state environmental assessment (Article 25). Licenses for
construction and operation of underground facilities for the storage and disposal of waste shall
be issued by the State Nature Protection Committee of the Republic of Uzbekistan as a result of

direct neiotiations

Decree of the Cabinet of Ministers of the Republic of Uzbekistan on Approval of Regulatory
Documents in Conformity with the Law of Uzbekistan on Subsoil

No.19 of 13.01.1997 (as amended on 17.12.2010)

Annex No. 2, Regulations on state control and supervision for usage and protection of subsoil,
geological survey of subsoil and rational usage of mineral resources

Decree of the Cabinet of Ministers of Uzbekistan on Improving the System of Pollution and
Waste Disposal Charges in Uzbekistan

No.199 of 01.05.2003 (as amended on 02.04.2010)
Decree of the Cabinet of Ministries of the Republic of Uzbekistan on Regulation on Measures

for Ground Water Management, Enhancement of Ground Water Protection against
Pollution and Depletion

No.179 of 08.04.1992
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388.

Sanitary rules and Norms on Development of hygiene studies to schemes of soil pollution in
Uzbekistan

SanR&N No 0272-09

Sanitary rules and Norms on Hygienic assessment of the contamination level of soils of different
land use types in the specific conditions of Uzbekistan

SanR&N No 0212-06

Hygienic requirements for the quality of the soil in settlements areas in specific natural-climatic
conditions of Uzbekistan

SanR&N No 0183-05

Biodiversity

The national biodiversity policy in Uzbekistan is based on the provisions of the National Constitution
of 1992. Article 55 defines that flora and fauna as well as other natural resources are protected by
the state and considered to be resources of national wealth subject to sustainable use. Biodiversity
management and conservation in Uzbekistan are regulated through a range of national laws and
regulations, gathered in Table 34 below.

Table 34. Key environmental legislation of the RUz on biodiversity

Law of the Republic of Uzbekistan on Protected natural areas
No.710-Il of 03.12.2004

It regulates relations in organization, protection and use of conserved territories, and
management of protected nature reserved or territories. In the law are given the categories and
management of conserved territories such as integrated (landscape) wildlife preserves, nature
parks, state natural objects, areas for protection, conversion and restoration of certain natural
and manmade objects and complexes. SNPC and local government bodies are responsible for
implementing state control and protection of nature conserved territory and its usage.

Law of the Republic of Uzbekistan on Protection and use of flora
No.543-I of 26.12.1997

It 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. The Cabinet of Ministries of
the Republic of Uzbekistan, local government bodies and special authorized agencies
implement the law. SNPC and Head Department of Forestry under Ministry for Agricultural and
Water Resources Management are the special authorized agencies in flora protection and its
usage. The Cabinet of Ministries of Republic of Uzbekistan, local government bodies, SNPC
and Head Department of Forestry are responsible for implementing on the national level the
administration of the law.

Law of the Republic of Uzbekistan on Protection and use of fauna
No.545-I of 26.12.1997

It defines the legal relationship aimed at regulating relations in the protection, use, restoration
and reproduction of fauna in order to ensure the conditions of its existence, preservation of
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species diversity, the integrity of natural communities and habitat. The choice of sites for all
types of construction, pre-planning, design and project documentation, implementation of which
may have impact on the wildlife or its habitat and projects unit hunting and fishing, projects,
work on acclimatization and hybridization of animal protection plants, dangerous to wildlife and
its habitat is subject to the state environmental assessment.

Law of the Republic of Uzbekistan on Forestry
No.770-1 of 14.04.1999

It describes main objectives of forest regulations and state forest fund and gives mechanism of
state regulations and controls in the field of forest protection, conservation, use, and
reproduction. The law stipulates the order of forest management, its types and cutting
conditions of tree and bush plantations. The Cabinet of Ministries of the Republic of
Uzbekistan, local government bodies, SNPC and Head Department of Forestry under Ministry
for Agricultural and Water Resources Management are responsible for implementing the law.

Decree of the Cabinet of Ministers of the Republic of Uzbekistan on Confirmation of tax for
calculation of damage recovery caused on flora of the RUz

No.293 of 27.07.1995

Decree of the Cabinet of Ministers of the Republic of Uzbekistan on National strategy and
measures of the RUz on conservation of biological diversity

No.139 of 01.04.1998

Decree of the Cabinet of Ministers of Uzbekistan on the Red Book of the Republic of
Uzbekistan

No.109 of 09.03.1992

Decree of the Supreme Council of Uzbekistan on Reinforcement of the Protection of
Valuable and Endangered Species of Flora and Fauna and Harmonisation of their Use
No0.937- Xl of 03.09.1993
Appendix of the Decree of the Cabinet of Ministers of the Republic of Uzbekistan on
Classification of technogenetic, natural and environmental emergencies
No 455 from 27.10.1998

C.1.4.3. Supporting regional legislation

389. Furthermore, the Republic of Karakalpakstan has developed a series of laws specific to the region.
Where Karakalpakstan legislation is in force this should be considered in parallel with national
legislation. The key regional environmental laws applicable to this Project are:

Law on Nature Protection (03.03.06)

Law on Atmospheric Air Protection (16.08.97)
Law on Protected Natural Areas (29.08.05)

Law on Water and Water Management (24.12.93)
Law on Subsurface Resources (29.08.06)

Law on Environmental Expertise (05.10.07)

Land Code (29.08.06)
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390.

391.

392.

393.

394.

395.

396.

397.

398.

C.1.4.4. Economic Instruments in Environmental Management

Economic instruments are used as supplements to the regulatory tools in Uzbekistan. These
instruments apply the polluter pay principle (PPP) and user pay principle (UPP) approach. The main
purpose of economic instruments is to provide a good basis for an adequate valuation of nature
resources and promote their efficient and intended use.

The system of environmental charges and payments for the use of natural resources has been
developing gradually. It plays a dual role: revenue-raising to finance public environmental spending
and behaviour changing through creating incentives for reducing emissions, discharges and waste.
First introduced in 1992, the system was revised in 1995 with the introduction of pollution charges
based on gross emissions/discharges and values of disposed waste. In 2003 new changes have
been introduced. Compensative pollution charges are now collected by the Goskompriroda and
Nature Protection Funds, and distributed between the state budget - 60%, and Nature Protection
Funds — 40%. The next step was the introduction of user charges levied on those who use water,
land, forests, subsoil and other resources.

Since 1998, Uzbekistan launched a new tax system. Existing resource payments were transferred to
the rank of taxes: water tax, land tax and subsoil tax. Proceeds raised are transferred to the state
budget. Some non-compliance penalties like those associated with protected flora and fauna are
collected by local Nature Protection Funds while few are shared between the state budget and the
Nature Protection Funds at 50% by 50%.

Rates of pollution charges and environmental taxes are set by the Cabinet of Ministers. These will
be applied to the project at the operational stage.

C.1.5. Social regulatory framework
C.1.5.1. Social Policies and Strategies

Uzbekistan pursues a policy of protecting human rights and freedoms in conformity with international
standards. As a fully fledged member of the United Nations Organization, RUz assumes an
obligation to comply with international human rights acts and apply them to the national policy and
practice of law.

The Republic of Uzbekistan has ratified over 40 international acts on human rights, including:

= the Universal Declaration of Human Rights (1948), ratified by RUz in 1991

= the International Covenant on Civil and Political Rights (1966), ratified by RUz in 1995

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

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

All key provisions of the Universal Declaration of Human Rights (1948) were fully introduced in the
1992 Constitution of the Republic of Uzbekistan.

The social policy in Uzbekistan is defined at the national government level and is reflected in laws,
regulations and national social programs. Some examples of national social programs implemented
in Uzbekistan are listed below:

In 2007 Uzbekistan developed the Welfare Improvement Strategy (WIS) focused on the economic
growth to reduce poverty in the country. The WIS strategy replaced two interim documents: the
Living Standards Strategy for the Population of Uzbekistan (2004-2006) and the Interim Poverty
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399.

400.

401.

402.

403.

Reduction Strategy Paper (2005-2010). Through the WIS strategy the government is committed to
implementing measures for improving living standards, social services and quality of education and
health care, as well as addressing rural development issues.

Land issues in Uzbekistan are regulated by the 1998 Land Code which replaced the 1990 Law on
Land and is considered as the principal legal instrument in dealing with land-related issues in
Uzbekistan. It sets legal, economic and institutional framework for land allocation, use, ownership
and conservation. According to the Land Code (Article 16) land is public property, protected by the
state and considered to be the resource of national wealth subject to sustainable use.

The national legislation differentiates between agricultural and urban land and these are treated
differently under Uzbek Law. While agricultural land issues are covered and treated under the Land
Code, urban land issues are covered under the Civil Code, The Housing Code and the Urban
Construction Code.

All information on the country's land including natural, economic, legal regimes of land, land
categories, land quality and value, location and size of land plots, land allocation to owners, users,
tenants as well as state registration of land ownership registration data is collected and stored in the
State Land Cadastre.

Based on the information from the State Land Cadastre the National Land Report is issued
annually to summarize information on the quantitative and qualitative conditions of the country's
land including land classification by category, industry, owners, users, tenants, and other inventory
parameters.

C.1.5.2. Key Social Legislation

Social legislation in Uzbekistan covers the whole spectrum of social related issues, including
employment, health and safety, education, health care, social protection, migration and consumer
rights. Table 35 provides a summary of the key social legislation of the Republic of Uzbekistan.

Table 35. Key social laws of the Republic of Uzbekistan

Law of the Republic of Uzbekistan on State Sanitary Supervision
No.657-I1 of 03.07.1992 (as amended on 03.09.2010)
Labour Code of the Republic of Uzbekistan
of 01.04.1996 (as amended on 22.12.2010)
Law of the Republic of Uzbekistan on Occupational Health and Safety
No.839-XII of 06.05.1993 (as amended on 07.12.2001)
It establishes a general order of organization of work safety regardless of the types of
production, ownership and aims to ensure health and safety of citizens.
Law of the Republic of Uzbekistan on Protecting Health of Citizens
No.265-1 of 29.08.1996 (as amended on 19.05.2010)
In order to protect the health of citizens, the Project will have an emergency preparedness and
response plan, HIV/AIDS awareness initiatives, TB testing for employees, a gas rescue squad
and a fire fighting service.
Law of the Republic of Uzbekistan on Occupational Safety at Hazardous Industrial Facilities

No.ZRU-57 of 25.08.2006
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Law of the Republic of Uzbekistan on Mandatory State Social Insurance against
Occupational Accidents and Diseases

No.ZRU-174 of 10.09.2008

Law of the Republic of Uzbekistan on Compulsory Civil Liability Insurance of the Employer
No.ZRU-210 of 16.04.2009

Methodology of conducting assessment of labor conditions and work places attestation
Approved by Ministry of Labor and Ministry of Health, 1996

Rules of work with personnel at energy production enterprises.
Endorsement by Uzenergonadzor (under UE), 2002

Rules of fire safety regulations for power plants
Approved by Uzenergonadzor and Main Department of Fire Safety, 2004

Rules of safety regulations for maintenance electrical Installations
Approved by Uzenergonadzor, 2004
Standardized provision on organizing of labor safety works
Approved by Labor Ministry and Professional Unions Federation of RUz, 1996
Sanitarian-hygienic norms of working area
SanR&N No 0203-06
Sanitarian norms for noise level at the working places
SanR&N No 0120-01
Sanitarian norms of allowed levels of electrostatic fields at the working places
SanR&N No 0121-01
Sanitarian norms of general and local vibration at the working places
SanR&N No 0122-01

Hygienic classification of work conditions by harmful and dangerous indicators of industrial
environment, heaving and intensity of production

SanR&N No 0141-03

Law of the Republic of Uzbekistan on the Appeal of Citizens
No.1064-XIl of 06.05.1994 (as amended on 13.12.2002)

Law of the Republic of Uzbekistan on the Prevention of the Disease Caused by Human
Immunodeficiency Virus (HIV)

No.816-1 of 19.08.1999

Law of the Republic of Uzbekistan on Protecting the Population against Tuberculosis
No.215-11 of 11.05.2001

Family Code of the Republic of Uzbekistan of 01.09.1998

Law of the Republic of Uzbekistan on Social Protection of Disabled Persons
No0.422-XIl of 18.11.1991 (as amended on 11.07.2008)

Law of the Republic of Uzbekistan on Employment
No.616-1 of 01.05.1998 (as amended on 22.12.2009)

1992 Constitution of the Republic of Uzbekistan (as amended on 18.04.2011)
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404.

405.

406.

407.

Resolution of Oliy Maijlis of Uzbekistan on Approval of the Declaration on the Elimination of All
Forms of Intolerance and of Discrimination Based on Religion or Belief

No.505-1 of 30.08.1997

Resolution of Oliy Majlis of Uzbekistan on ratification of the Convention Concerning
Discrimination in Respect of Employment and Occupation

No0.499-| of 30.08.1997

Civil Code of the Republic of Uzbekistan of 01.03.1997 (as amended 22.09.2010)

Land Code, approved on 30.04.1998 (as amended on 04.01.2011)

All land allocation for the Project has been and will be conducted in accordance with the Land
Code of the Republic of Uzbekistan. The law specifies that the system of land use management
must be environmental, resource effective and provide for conservation of soil, limiting the
impact on flora and fauna, geological resources and other components of the environment.

Law of the Republic of Uzbekistan on State Land Cadastre
No.666-1 of 28.08.1998 (as amended on 03.12.2004)

C.2. International Requirements

In addition to national and regional legislation, as Uzbekenergo has sought international finance, it is
important that the Project meets international lending requirements. The following international
guidelines are relevant to the Project and will be considered during the EIA process:

= ADB's Safeguards Policy Statement (June 2009)

= ADB’s Operations Manual Bank Policies: Safeguard Policy Statement (March 2010)

= ADB’s Operations Manual Operational Procedures: Safeguard Review Procedures (March
2010)

= ADB’s Operations Manual Bank Policies: Public Communications (April 2012)

= ADB’s Operations Manual Operational Procedures: Public Communications (April 2012)

= ADB’s Environmental Safeguards: A good practice sourcebook-draft working document

(November 2012)

ADB's Environmental Assessment Guidelines (2003)

IFC General Environmental, Health and Safety Guidelines (April 2007)

IFC Thermal Power Plants Environmental, Health and Safety Guidelines (December 2008)

IFC Waste Management Facilities Environmental, Health and Safety Guidelines

(December 2007)

= Adopted International Conventions and Protocols.

Further details on these lending requirements are included in the following sections.

C.21. Asian Development Bank’s (ADB) Environmental Procedures

The ADB Safeguards Policy Statement (SPS) 2009 sets out policy principles and outlines the
delivery process for ADB's safeguard policy in relation to environmental safeguards. The ADB has
adopted a set of specific safeguard requirements that borrowers/clients are required to meet in
addressing environmental and social impacts and risks. ADB staff will ensure that borrowers/clients
comply with these requirements during project preparation and implementation.

The safeguard requirements (SR) are operational policies that seek to avoid, minimize or mitigate
the adverse environmental and social impacts of projects. ADB's safeguard policy framework
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consists of three operational safeguard requirements, which are identified in Table 36. A summary
about how these safeguard requirements have been incorporated into this environmental and social
assessment is included.

Table 36. ADB's safeguard policy

requirement

The ADB requires the ESIA Report to be
produced in line with their defined scope; to

Safeguard Scope and triggers Action in EIA

SR1 Environmental safeguards are triggered if a | This report constitutes the EIA, and
Environmental project is likely to have potential | sets out the proposed management
Safeguard environmental risks and impacts. and mitigation actions for the

significant environmental impacts.
It also provides an explanation of

include  explanaton  of  meaningful | Meaningful  consultation  and

consultation and grievance redress and | includes an Environmental

include an EMP in line with their scope. Management ~ Plan  for  the
management of environmental
impacts.

SR2

Involuntary
resettlement
safeguard
requirement

The involuntary resettlement safeguards
al displacement (relocation, loss of residential
f shelter) and economic displacement (loss of
hccess to assets, income sources, or means
as a result of (i) involuntary acquisition of
nvoluntary restrictions on land use or on
plly designated parks and protected areas. It
whether such losses and involuntary
b full or partial, permanent or temporary.

The Project will not result in any
physical or economic displacement
of People. No involuntary
resettlement impacts are envisaged
and therefore this safeguard policy
is not triggered.

SR3

Indigenous
peoples
safeguard
requirement

The Indigenous Peoples safeguards are
triggered if a project directly or indirectly
affects the dignity, human rights, livelihood
systems, or culture of Indigenous Peoples
or affects the territories or natural or
cultural resources that Indigenous Peoples
own, use, occupy, or claim as an ancestral
domain or asset. The term Indigenous
Peoples is used in a generic sense to refer
to a distinct, vulnerable, social and cultural

group

Ethnic Karakalpak people are not
considered to meet all four of the
ADB defining characteristics of
Indigenous Peoples. No impacts
over indigenous people are
envisaged and therefore this
safeguard policy is not triggered.

408. The need for detailed gender analysis has not been identified in relation to this Project. However,
efforts will be made to encourage women's involvement in the Project and the realisation of benefits
to women.

409. A consolidated Operations Manual specifies ADB's internal review procedures for due diligence and
for supervision throughout the project cycle in relation to each safeguard policy area. In addition to
the three safeguard policies, several sector policies have environmental safeguard elements, for
example, those pertaining to water, energy, and forestry.

410.  Projects are categorized, A, B or C based on the magnitude of their potential environmental and
social effects. With reference to ADB's Safeguard Policy Statement SR1 on Environment, this
Project is considered to be a Category A’ project for the purpose of this assessment. ADB defines a
_Category A’ project as one that is likely to have significant adverse environmental impacts that are
irreversible, diverse, or unprecedented.
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411.

412.

413.

414.

An environment and social assessment for a Category A project is required to examine the project's
potential positive and negative impacts, compare them with those of feasible alternatives (including
the —whout project” scenario) and recommend any measures needed to prevent, minimize, mitigate,
or compensate for adverse impacts and to improve performance. This report constitutes the EIA on
behalf of the Project sponsor. The above considerations have defined the rigor of this EIA, the
scope of the EMP and the disclosure and consultation requirements for the Project.

c.21.1. World Bank IFC Environmental, Health and Safety Guidelines

ADB Safeguard Policy Statement indicates that during the design, construction and operation
promoter must apply pollution prevention and control technologies and practices consistent with
international good practice, as reflected in internationally recognized standards such as the World
Bank Group’s Environment, Health and Safety Guidelines.

In this project, general and thermal power plants EHS IFC (World Bank Group) guidelines have
been taken into account to:

e Establish specific standards for the project.

e Provide prevention and control measures for each source of pollution applicable to this
type of industry Environmental Monitoring programs

e Provide occupational health and safety sources of threats, prevention and control
measures and monitoring

C.2.2. International conventions

Under international cooperation in the field of environment protection, Republic of Uzbekistan signed
number of International Conventions, which should be undertaken by State Committee for Nature
protection o f the RUz. Those potentially applicable to the Project, and for which Uzbekistan is
signatory, are outlined in Table 37.

Table 37. Key applicable international conventions and protocols

Convention or protocol

Overview

Relevance to project

Vienna Convention  on
Ozone Layer Protection
(1985), ratified in 1993

Montreal Protocol on
Substances that Deplete the
Ozone layer 1987), ratified
in 1993

London (1990) and
Copenhagen Amendments
to the Montreal
Protocol (1992), ratified in
1998

The Montreal Protocol (a Protocol to
the Vienna Convention on Ozone
Layer Protection) is designed to
protect the ozone layer by phasing
out the production of numerous
ozone depleting substances.

Through limitation of the release

of chloride and bromide
containing ozone depleting
substances, the Project will
support Uzbekistan's
contribution toward the
anticipated recovery of the

ozone layer by approximately
2050.

UN Framework Convention
on Climate Change (2007).

Kyoto  Protocol  (1997),
ratified in 1999

The Kyoto Protocol (a Protocol to
the UN Framework Convention on
Climate Change (UNFCCC)) aims
to stabilize greenhouse gas
concentrations in the atmosphere at

The Project will comply with all
national standards for GHG
emissions in order to contribute
to Uzbek targets set in line with
the adoption of the Kyoto
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Convention or protocol

Overview

Relevance to project

a level that would prevent
dangerous anthropogenic
interference  with the climate
system.

Protocol.

Convention Concerning the
Protection of World Cultural
and Natural Heritage
(2004).

The Convention Concerning the
Protection of World Cultural and
Natural Heritage is the precursor to
the establishment of UNESCO
World Heritage Sites as a place (i.e.
natural or built environment) that is
listed by the UNESCO as of special
cultural or physical significance.

Uzbekistan has four UNESCO
World Heritage Sites. However,
the Project will have no
interaction with these. As such,
requirements under the
convention will not be triggered.

Convention on Biodiversity
(1992), ratified in 1995

The Convention on Biological
Diversity (CBD) is an international
legally binding treaty with three
principal goals:

- conservation of biological diversity
(or biodiversity)

- sustainable use of its components
- fair and equitable sharing of
benefits arising from genetic
resources.

Issues pertaining to biodiversity
conservation and sustainable
natural resource management
are fully applicable to the
Project and undergo
assessment within EIA.

UN Convention to Combat
Desertification (1994),
ratified in 1995

The United Nations Convention to
Combat Desertification is intended
to combat desertification and
mitigate the effects of drought
through national action programs.
The Convention is based on the
principles of participation,
partnership and decentralization;
the backbone of Good Governance
and Sustainable Development.

The Project will not result in

accelerated desertification.
Revenues from the Project
within Uzbekistan can

contribute to aspects of national
action programs thereby
supporting Uzbekistan's
commitments.

Basel Convention on the
Control of Transboundary
Movements of Hazardous
Wastes and their Disposal
(1989), ratified in 1996

The Basel Convention was
designed to reduce the movements
of hazardous waste between
nations, and specifically to prevent
transfer of hazardous waste from
developed to less developed
countries. It does not, however,
address the movement of
radioactive waste. The Convention
is also intended to minimize the
amount and toxicity of wastes
generated, to ensure their
environmentally sound
management as closely as possible
to the source of generation, and to
assist LDCs in environmentally
sound management of the
hazardous and other wastes they
generate.

The Project will comply with all
national and international
standards for hazardous waste
generation and management.
Issues pertaining to hazardous
waste generation are applicable
to the Project and undergo
assessment within EIA.

Bonn Convention on

The Convention on the

Issues pertaining to Project
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415.

416.

417.

418.

419.

420.

Convention or protocol

Overview

Relevance to project

Conservation of Migrating
Species of Wild Animals
(1998), ratified in 1998

Conservation of Migratory Species
of Wild Animals (also known as
CMS or the Bonn Convention) aims

interactions with migratory
species are not significant.

to conserve terrestrial, marine and
avian migratory species throughout
their range.

Convention on International | The aim of Convention on | Issues pertaining to biodiversity
Trade of Endangered | International Trade of Endangered | conservation are fully applicable
Species of Flora and Fauna | Species of Flora and Fauna |to the Project and undergo
(1973); ratified in 2000 (CITES) is to ensure that | assessmentwithin EIA.

international trade in specimens of
wild animals and plants does not
threaten their survival.

C.3. The project’s commitments

As mentioned previously, EHS IFC guidelines have been considered to establish the project
standards. These standards contain performance levels and measures that are normally acceptable
and applicable to projects. When Uzbek regulations differ from these levels and measures, the
project will achieve whichever is more stringent.

The national legislation of Uzbekistan place a priority on provisions stipulated in international
agreements as opposed to national law. Specifically, the Law on Nature Protection specifies (Article
53) that if the international agreement, which the Republic of Uzbekistan is signatory of, sets
requirements other than those specified in the existing national environmental laws or regulations,
the provisions of the international agreement shall prevail except where national legislation sets
more stringent requirements.

If less constraining levels than those in the EHS IFC guidelines are selected for special reasons in
the project's context, full detailed justification for every one of the alternatives shall be presented
under the framework of the present EIA of the Project. The justification shall show that the proposed
performance levels will protect the health of local human populations as well as the environment.

Environmental permits given to industrial installations include emission limit values that are
developed separately for ambient air, water bodies and waste. Emission limit values are approved
by the SCNP on the basis of the SEE. For planned activities that are subjected to an SEE, official
approval received from SCNP for the national EIA and signed by the chairman is the equivalent of
an environmental permit.

The terms and procedures for reviewing and approving emission limit values for substances emitted
into the ambient air and water bodies, as well as waste disposal limits, are determined in compliance
with the requirements of SEE procedures and by the allocation of competences on the approval of
emission limit values by the SCNP Department for State Ecological Expertise for project of
categories | and Il and by the territorial committees for nature protection of a region, the Republic of
Karakalpakstan or Tashkent City for categories Il and IV. Waste disposal limits are approved for five
years, and the standards of emission limit values for enterprises of categories |, Il, lll and discharge
limit values for substances emitted into water bodies for any enterprise are approved for three years.

Emission permits are not based on an integrated approach to pollution prevention and control.
Calculations of the standards of emissions discharge into air, water bodies and disposable wastes
are based on different approaches. Standards are approved for different terms, and two different
departments of the SCNP exercise control over their compliance (the Department for Air Protection
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421.

422.

423.

424.

and the Department for Control over the Protection and Use of Land and Water Resources, as well
as specialized inspectorates for analytical control).

Details of the specific international standards (EHS IFC guidelines) as well as national and specific
site’s limits in relation to ambient air quality, air emissions, effluents, noise and health and safety
procedures are provided below.

C.3.1. Takhiatash TPP’s Standards on Ambient Air Quality

The General EHS Guidelines advise that relevant standards’ with respect to ambient air quality are
national legislated standards or, in their absence, the current World Health Organisation (WHO) Air
Quality Guidelines or other internationally recognised sources. Where a host country's legislated
standards are less stringent than either the WHO or other internationally recognised sources, the
IFC acknowledge that it is acceptable to use the national legislated standards as the principal
standards that the Project is assessed against.

C.3.1.1. Uzbek standards

In accordance with -SanR&N No 0293-11 Hygienic requirements, the list of MAC for pollutants in
atmosphere in the territory of Populated areas in the Republic of Uzbekistan” above mentioned
pollutants have to comply with following limits:

Table 38. Summary of the relevant Ambient Air Quality Standards for Protection of Human
Health (mg/m3) at Takhiatash TP

Pollutants Maximum allowed Maximum Maximum Maximum Hazard
during 30 minutes allowed allowed allowed class
average average average year
day monthly

mg/m3 mg/m3 mg/m3 mg/m3 -

NO, 0.085 0,06 0,05 0,04 2

NO 0.6 0,25 0,12 0,06 3

SO, 0,5 0,2 0,1 0,05 3

Benzapyerene 100,0E-7 100,0E-7 100,0E-7 100,0E-7 1

Cco 5 4 3.5 3 4

Dust 0.15-0.5 0.1-0.35 0.08-0.2 0.05-0.15 3

C.3.1.2. International Standards

The legal reference limits pertaining to air quality for each of the pollutants are those corresponding
to World Bank reference values. It should be pointed out that point 1.1. (Air Emissions and Ambient
Air Quality) in the "Environmental, Health, and Safety General Guidelines" document (April 2007)
states that emissions must not generate levels of pollutants equal to or greater than those set out in
national legislation, or failing national legislation, reference values for air quality given by the WHO
(Air Quality Guidelines Global Update, 2005), which are shown in Table 39.
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Table 39. WHO Ambient Air Quality Guidelines (General IFC Guidelines ,2007)

Pollutant Averaging Period Guideline value in |ngm3
SO, 24-hour 20
10 minutes 500
NO, 1 year 40
1-hour 200
PM10 1 year 20
24-hour 50
PM2.5 1 year 10
24-hour 25
Ozone 8-Hour daily maximum 100

C.3.2. Takhiatash TPP’s Standards on Air Emissions

425.  Currently, for future new CCPU, Maximum Allowed Emissions (MAE), have not been determined.
The limits will be calculated and should be approved during the project construction phase before
the project commission. MAE for the new CCPU will be calculated based on national legislation and
international standards, whichever is more stringent. In this respect, IFC standards are based on
concentration measured at an oxygen percentage and MAE are based in a mass flue which could
allow dilution of pollutants. Future emission standard should be established in concentration units.

C.3.2.1. Takhiatash TPP current emission standards
426.  For existing units of the Takhiatash TPP, Maximum Allowed Emissions (MAE) are calculated by
unitary enterprises -dzenergosozlash” and have been passed to State Nature Protection Committee

for approval in 2009. Table 40 shows the MAE calculated for the Takhiatash TPP and Error!
Reference source not found. includes the calculation procedure of these MAE.

Table 40. Pollutants maximum allowed emissions for Takhiatash TPP

Pollutant Existing situation MAE Exceed

gls tly gls tly gls tly
Nitrogen dioxide | 441,8480 | 3126,2838 | 441,8480 | 3126,2838
Nitrogen oxide 71,80000 | 508,02715 | 71,80000 | 508,02715
Carbone oxide 9,722000 | 164,16310 | 9,722000 | 164,16310
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Table 41. Calculation of MAE for Takhiatash TPP

Ne Name of value Formula, source Value for stack Ne1 Value for stack Ne2 Sum Notes
1 | Annual consumption of natural fuel Inventory Data 140233 841882 982115
Bgas, thousand.nm3 0 0 0
Bmazut: t
2 | Annual consumption of conditional fuel, ton of B.x 0F. 163191,1 979710,1 11429013 | oF = 5146 kkal /m?
conditional fuel (tcf) T 0.00 0.00 0.0 o )
B.x QF, ’ ! ‘
Gas (Bg)c e X Cnn 163191,1 979710 1142901,3 | o
Mazut (Bm)c Qane = 10915.5 kkal /4
Total, Bc Q. = 7000 kkal fm?
Annual consumption of heat, Qyear , G kal/year Bx 0. x10-% 1,142 6,858
4 | Hourly nominal consumption of conditional fuel into nx B x0F. 78,8 165,1 243,8
boiler room Bb, tcf /hour oo
5 | Hourly nominal consumption of fuel heat in boiler B, %0, x 107 551,32128 1155,4286 1706,7499
rooms, Q hour, G kal/hour S 2
6 | Working hours, hour Inventory Data 2839 6942
7 | Average annual boiler capacity, b, portion fromnominal | o - g 7 | 0,730 0,855
8 | Secondly emission of pollutants from stacks with Inventory Data
nominal capacity, g/s
MNO, 158,464 283,384
MNO 25,75 46,05
MSO, 0 0
Mazut ash 0 0
MCO 3,142 6,58
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Ne Name of value Formula, source Value for stack Ne1 Value for stack Ne2 Sum Notes
9 | Maximum ground concentration of pollutants from Analyze of scatter
stacks with nominal boiler capacity, quotas from band (dispersion of
maximum allowed concentration (MAC) pollutants)
gnNO,
anNO 0,077122 0,024109 0,101231
anSO; 0,001769 0,000561 0,00233
qn3M 0 0 0
gnCO 0 0 0
0,00042 0,00021 0,00063
10 | Temperature of exhausted gases at the rated (nominal) | Inventory Data
and average annual capacity degree C
Tnom
Taverage 135 191
135 191
11 | Temperature of ambient air, T, °C Inventory Data 35 35
12 | Difference in temperature Inventory Data
Thom-Tat 100 156
To-Tat 100 156
Quota of source in ground concentration Calculation of 0,7618417 0,2381583 1
NO, dispersion, input of | o 7592275 0,2407725 1
No cource (mexmum | o : :
SO, 0 0 0
Mazut ash 0,6666667 0,3333333 1
Cco
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Ne Name of value Formula, source Value for stack Ne1 Value for stack Ne2 Sum Notes
13 | Approved quota in MAC Qeouree rsowrce inpury X
NO, ) S 0,2514078 0,0785922 0,33
NO 0,3796137 0,1203863 0,5
S02 0 0 0
Mazut ash 0 0 0
Cco 0,6666667 0,3333333 1
0,1939834 0,0560166 0,25
14 | Maximum ground concentration from stuck at the Gwo. X bX VT pom = Stuck # 1 K=2.2
average annual capacity MAC quote " B
qav NO, fs0; # XNV nom <1 0,0456219 0,0185682 0,0641901 | Stuck # 2 K=2.36
qav NO Qsp. ¥ bx 4T . =|0,0010465 0,0004321 1
gav SO, ) 0 0 0,0014785
3
0
15 | Emission of NO, from boiler rooms at the nominal (Guo. (O0) = gyg.) x| 516,572 923,795 1440,3674
capacity (at the condition of the not exceed ground ST T 158,464 283,384 8
concentration 0,33 MAC) Mn NO,, g/s Inventory Data 441,848
16 | Secondly emission of nitrogen oxide from stacks with Inventory Data 25,750 46,050 71,800
nominal capacity, g/s
(at the condition of the not exceed ground
concentration 0,5 MAC) MNO, g/s
17 | Secondly emission of CO from stacks with nominal Inventory Data 3,142 6,58 9,722

capacity, g/s (at the condition of the not exceed ground
concentration 1,0 MAC) MCO, g/s
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Name of value

Formula, source

Value for stack Ne1

Value for stack Ne2

Sum

Notes

19

Secondly emission of nitrogen dioxide from stacks with
average annual load (at the condition of the not exceed
ground concentration 0,33 MAC) M NO,, g/s

(Gne, (8P) = Qo) X

Inventory Data

465,141
35,054

876,841
110,76

1341,9825
7

145,814

20

Secondly emission of nitrogen dioxide from stacks with
average annual load (at the condition of the not exceed
ground concentration 0,5 MAC) M,, NO, g/s

Inventory Data

5,696

17,998

23,694

21

Secondly emission of carbon oxide from stacks with
average annual load (at the condition of the not exceed
ground concentration 1,0 MAC) M,, CO, g/s

Inventory Data

2,2929

5,63

7,9229

23

Annual maximum allowed emission (MAE) of NO, , at
the condition of the not exceed ground concentration
0,33 MAC for average annual capacity of boiler room,
MAE NO,, t/lyear

Inventory Data

358,27

2768,02

3126,29

24

Annual maximum allowed emission (MAE) of NO, at
the condition of the not exceed ground concentration
0,5 MAC for average annual capacity of boiler room,
MAE NO , t/lyear

Inventory Data

58,22

449,8

508,02

25

Annual maximum allowed emission (MAE) CO , at the
condition of the not exceed ground concentration 1,0
MAC for average annual capacity of boiler room, MAE
CO, tlyear

Inventory Data

23,435

140,701

164,136
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428.

429.

430.

C.3.2.2. International Standards

Relevant IFC standards applicable to combustion facilities rated over 50MWth are presented in the IFC
Guidelines for Thermal Power Plants. The only pollutant limited by these Guidelines for the technologies
presented on the project is NO,. Table 42 presents the relevant emission limits for NOx specified within
the EHS Guidelines for both natural gas boilers and turbines.

Table 42. Pollutant Emissions Limit Values in the "Environmental Health and Safety Guidelines”
document for thermal power plants, December 2008, for natural gas boilers and natural gas turbines
rated >50MWth (Tables 6-B and 6-C)

O, concentration level

Excess O, content

pmbustion technology /fuel (mg/Nm®), Dry (%)
basis °
kisting units: Natural Gas Boilers (Table 6-C) 240 3

uture CCPU: Natural Gas Turbines > 50

MW, (Table 6-B) 51(25 ppm) 15

C.3.3. Takhiatash TPP’s effluent standards

Currently, for future new CCPU, Maximum Allowed Discharge (MAD), have not been determined. They
will be calculated at the same stage as MAE for new unit. MAD for the new CCPU will be calculated
based on national legislation and international standards, whichever is more stringent. In this respect,
IFC standards are based on concentration and MAD are based in a mass flue which could allow dilution
of pollutants. Future discharge standards should be established in concentration units. When ambient
water characteristics already exceed standards, effluent characteristics should not increase ambient
values.

C.3.3.1. Current Takhiatash TPP effluent standards

Control of pollutants discharge into the surface water

The impact of the activity of commercial entities on surface and ground water is determined by the
following factors:

= Water consumption and water management determining changes in the natural material
balance of the aquatic environment
= Discharge of pollutants with service water directly into water bodies

Discharge of all categories of waste water is regulated by hygienic requirement and quality norms for
surface water in accordance with SanR&N No 0172-04 Hygiene requirements for the protection of
surface waters in RUz and Attachment to Construction Norms and Rules (CNR) 1.03.01-96 -Guidelines
on content, order, approval and endoresement of design estimate for enterpises, building construction”;.
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431.  In Table 43 below presents the general effluent standards into the water bodies classified by type of

use.
Table 43. General water standards
Indicators Purpose of water use
Domestic Cultural Fishery needs
use and service Highest and Second category
first category
Suspended solids Compared with the natural conditions the content of suspended solids at
wastewater discharge shall not be increased by more than
025 mg/dm® | 0.75mgidm® | 0.25mgidm® | 0.75 mg/dm®
For reservoirs and watercourses containing at low water above 30
mg/dm3 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 reservoirs are prohibited
Floating matter There shall not be a film of oil products and concentrations of other
contaminants on the water surface
Color Shall not be detected in the There shall be no foreign colour
column of height
20 sm 10 sm
Smell and test Intensity of more than 1 pointis | Water must not give extraneous
not permitted odours and flavours to fish meat
Temperature Temperature of water at the Temperature of water at the
discharge point must not | discharge point must not exceed 5°C
exceed 3°C in comparing with in comparing average monthly
average monthly temperature | temperature of the hottest month.
of the hottest month Increasing of temperature more than
28 °C in summer and till 8°C in winter
is not allowed
Hydrogen exponent (pH) | Shall not beyond 6.5...8.5 pH Shall not beyond 6.5...8.5 pH
Mineralization Shall not exceed by drgl Rated according to water bodies
residue 1000 mg/dm®, intoxications
including chlorides -
350mg/dm3 and sulphates -
500 mg/dm*®
Dissolved oxygen No less than 4 mg/dm® in any | In winter shall be no less than
period of the year in a sample 6 mg/dm3
taken by 12 a.m. th
daayen y am.on fhe same No less than 6 mg/dm3 in any period
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Indicators

Purpose of water use

Domestic
use

Cultural
and service

Fishery needs

Highest and

Second category

first category

of the year in a sample taken by 12
a.m. on the same day

disease)

BOD At 20°C must not exceed At 20 ° C shall not exceed 3.0 mg/dm3
3.0 mg/dm3 6.0 mg/dm3 if in winter the dissolved oxygen
content in the water of the first*
category fishing water bodies fell to
6.0 mg/dma, and in the second** — to
4 mg/dms, then discharge in them is
only permitted to wastewater that
does not change the BOD
COD Shall not exceed
15.0 mg/dm?® 30.0
mg/dm3
Causative agent (of a | Notallowed

Chemicals (pollutants)**,

Shall not be contained in concentrations exceeding the MAC

[ Deleted: *

*- 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.

432.  Maximum allowed concentration of most spread pollutants are presented in Table 44.

Table 44. . Maximum permissible concentration of pollutants in the water of surface water bodies
by usage categories (mg/m3)

Water usage categories
(Handbook of environmentalist, Tashkent 2010)
Pollutants
Fishery | Communal Da‘;ﬁ:g Irrigation
COD 15 40 30 40
BODy, mgoy/L 3 3-6 3-7 10
pH 6.5-8.5 6.5-8.5 6.5-8.5 6.5-8.5
Mineralization 1000 1000 1000-1500 1000
Including: sulphates 100 500 400-500
Chlorides 300 350 250-350
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433.

Water usage categories
(Handbook of environmentalist, Tashkent 2010)
Pollutants
Fishery | Communal D;ilr;lt(;:g Irrigation
Ammo_nium nitrogen+ 05 > 05 15
(ammonium salt) (NH,") ’ ’ ’
Nitrogen 9.1 25 45 25
Nitrogen nitrite 0.02 0.5 3 0.5
Nitrite 0,08 3,3 3
Nitrate 40 45 45
Phosphate (PO,*) 0,3 1 3,5 1
Ether soluble 0,05 0,8 0,8 0,8
Qil products 0,05 0,3 0,1 0,3
SAS 0,1 0,5 0,5 0,5
Phenol 0,001 0,001 0,001-0,1 0,001
Fluorine (F) 0,05 1,5 0,7 1
Arsenic (As) 0,05 0,05 0,05 0,1
Iron (Fe) 0,05 0,5 0,3-3 5
Chromium (Cr®") 0,001 0,1 0,05 0,1
Copper (Cu) 0,001 1 1 1
Zinc (Zn) 0,01 1 3 5
Cyanides 0,05 0,1
Lead (Pb) 0,03 0,1 0,03 0,2
Nickel (Ni) 0,01 0,1 0,1
Cadmium (Cd) 0,005 0,01
Cobalt (Co) 0,1 1
Molybdenum (Mo) 0,0012 0,5 0,25
Strontium (Sr*” 2 7
Selenium (Se) 0,001 0,01
Mercury (Hg) 0,005 0,0005

Control of pollutants discharges into the water bodies

According to current practice in the country, quality standards for surface waters or their natural
composition and properties shall be maintained in waterways in where discharge of sewage or other
economic activities affect the conditions of water bodies used for domestic and municipal
purposes. The area in where the characteristic should be maintained is located one kilometer
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435.

436.

437.

438.

downstream the discharge point to the body of water .In water bodies (lakes) the requirements shall be
maintained in the area within a radius of one kilometre from the discharge point.

Within sewages discharges or other types of economic activities affecting the conditions of water
bodies used for fishery, surface water quality standards or their natural composition must be
respected throughout the area of water use, starting with a baseline alignment, determined in each case
by the SCNP, but no more than 500 m from the point of discharge of sewage or the location of other
sources of pollution of surface waters. According to data provided into the -Permission on maximum
allowed discharge of pollutants into the water body (Takhiatash TPP)”, Suenly canal is receiver of
discharging from TPP waste water, belonged to category of water bodies used for fishery purposes.

Rating of discharges of pollutants is carried out by establishing the maximum allowed discharges (MAD)
of these substances in wastewater into water bodies. MAD is the maximum mass of matter in
wastewater allowable for discharge under the established regime at a given point of the water body, to
ensure water quality standards at the points of water use. MAD is calculating based on requirements
indicating into SanR&N No 0088-99 «Sanitarian requirements for development and coordinating of
projected MAD of pollutants, discharged into the water bodies with waste water» and Uz RH
84.36.2004"Regulations on discharge of pollutants into water bodies and on the terrain, taking into
account technically achievable performance of wastewater treatment." In according with these
documents, MAD is derived from the maximum allowed concentration (MAC) of substances in the water
at the points of water use, the assimilative capacity of the water body and the optimal mass distribution
of substances between water users, discharging wastewater.

The value of the MAD is defined as the product of average daily flue of wastewater q (m3/h) to the
allowable concentration of the discharge of contaminants C (g/m°).

MAD (g/h)=qxC

Norms of MAD developed considering:

categories of water object receiving drainage waters;

quality of water in river, water reservoir;

stream assimilation properties of water object;

possibility of dilution by water receiving bodies

MAC of pollutants in water

General requirements for content and properties of water bodies

If the ambient contamination of the water body for some indicators cannot provide standard quality of
water in the checkpoint, then the MAD for these indicators are calculated on the basis of allocation of
regulatory requirements for the composition and properties of water bodies. If the ambient
contamination of the water body exceeds norms, MAD could be developed with consideration ambient
water quality. Control of discharges of pollutants into water bodies could be done for 20 parameters that
characterize the top 20 industrial pollutions in Uzbekistan.

In calculating the norms of MAD diluted and assimilative capacity of water bodies, justification rules are

specific hydrologic data, hydro biological and other observations by organizations that have a license to
conduct such operations. The initial water quality data can be based on natural background values for
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440.

441.

442.

443.

444,

unpolluted areas of water bodies within the reserves with similar geological and geographical conditions
and stock research materials of the past.

Control of discharges of pollutants on the terrain is based on the type, permeability and filterability of
soils forming a natural bottom of water body data, the amount of information about the natural decrease
in areas receiving wastewater, groundwater levels and their qualitative composition.

The norms determine the type of sewage discharge treatment facilities that produce clean municipal
wastewater. Since the vast majority of sewage treatment plants (STP) in the country are based on
biological treatment, then a mixture of domestic and industrial wastewater sent to biological treatment
should meet the following requirementss:*

pH should not be below 6.5 and above to be 8.5;

temperature must not be lower 6°C and above 30°C;

The total concentration of dissolved salts are not higher of MAD;
BODfull should not exceed 250-500 mg/l;

must not contain any un dissolved tar and oil;

Must not contain surfactants.

Current Takhiatash TPP effluent standards.

There are two types of approved limits for discharging waste water on the TPP. One of them are
limits for discharging water into the water body (canal Suenly) and the other one are limits for
discharging water into the municipal sewage system.

Limits on going at the present on the TPP have been prepared in 2012. Limits on maximum allowed
discharges into the water courses have been endorsed by Karakalpakstan Nature Protection
Committee, Unitary Enterprise -Hzenergosozlash” under the UE, Takhiatash TPP and they were
approved by State Nature Protection Committee (national level). Expiration date of these limits is 3
years (till 2015). Conclusion of State Environmental Expertise from 2012 officially endorses these limits.

”

The document of the TPP -Limits on maximum allowed discharges into the water courses
contains information on TPP as a subject of water use and source of waste water. This document
includes general information on Takhiatash TPP, water use situation on the plant and describes
sources of using water and waste water discharge and disposal. The document also provides
calculation of maximum allowed discharges into the water courses based on national regulations.

a) Limits for discharging waste water into Suenly canal:

As it is mentioned in section B of this chapter, MAD should be designed with consideration of water
quality of water in water body — wastewater receiver. According to data provided into the -Permission
on maximum allowed discharge of pollutants into the water body (Takhiatash TPP)” water quality in
canal -Suenly” (receiver of discharging wastewaters from TPP) is characterized by the pollutants
indicated in Table 45. Based on national water quality standards and ambient concentration of

® Construction norms, Sewage norms and regulations 2.04.03-96, Tashkent 1997
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446.

pollutants into the canal Suenly, State Nature protection Committee defines norms of pollutants (MAC+)
for Takhiatash TPP.

Calculation of limits for maximum allowed waste water discharges (MAD) is done based on the formula
provided above:

MAD, = q, % C,

here g, — established flue for TPP

and €, — establised concentration for pollutants (for Takhiatash TPP) (Table 45)
Volume of water using for turbo-units cooling is 502331 thousand m3/year or 57343.72 m*h. This
amount is accepted as established q. and have been using for calculation of MAD (Table 45).

Table 45. Water quality in Suenly canal, national norms for pollutants and norms for TPP (Book
-Permission on maximum allowed discharge of pollutan

Norms for
Canal National | pollutants
Canal | Canal Suenly Norms for ] into thc_e Calculated
. . Suenly | Suenly pollutants |discharging

# Indicator Unit Average |Average Average| in water water (for MAD

2009 2010 for 2 body Takhiatash g/hour

years MAC TPP)
Ce
Suspended s Increasing
1 solids mg/dm 107 89.3 98.15 on 0.75 103* 5940809,
mg/dm?®

2 Mi”ﬁﬁhg?:ée”t' mgidm® | 867 | 764 | 8155 | 1000 785 | 45014820,2
3 Chloride mg/dm3 294 200 247 300 300 14249914 ,4
4 Sulphate mg/dm® 299 225 262 100 265** 15196085,8
5 Nitrogen nitrate mg/dm3 0.199 0.19 0.194 9.1 9.1 57343,72
6 Nitrogen nitrite | mg/dm® | 0.036 | 0.018 | 0.027 0.02 0.026 1490,94
7 NH," mg/dm® | 0.198 | 0.124 | 0.161 0.5 0.5 8028,12
8 Fe mg/dm?® 0.43 0.12 0.275 0.05 0.3** 17203,12
9 BoDs  |M9%/9M | 045 | 006 | 0.105 3 3 172031,16
10 Oil products | mg/dm® 1.6 1.4 1.5 0.05 1.45** 83148,394
11 pH - 8.2 8.2 8.2 6.5-8.5
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* - in accordance with national standards (Table 43), in case if during the low water period
mineralization of water course (body) exceeds 30 mg/l, it is allowed exceeding of suspended solids
of 5 % relative to the existing (ambient) concentration in river Table 43, section A). Thus, existing
(natural) average concentration of suspended solids is 98.15 mg/dm3 and 5% of this amount is 4.9,
and consequently is 103 mg/dms.

** - Conclusion of State Environmental Expertise states that —.for Takhiatash TPP MADs should be
established in accordance with national MACs, with the exception of following pollutants: suspended
solids, sulphates, iron and oil products. MAD for these pollutants shouldn‘t exceed ambient pollution
of canal Suenly.”

447. Discharge of pollutants not included into the Table 45 is prohibited.

b) Limits for discharging waste water into municipal sewage system:
448.  Two types of sewage water are discharging into the municipal sewage system:

= |ndustrial waste water after comprehensive waste water treatment plants (on the TPP) go
through outlet #1. Flow is 103.43 thousand m*/year or 283.37 m*/day or 11.807 m*/hour.

= Communal and sanitarian discharges from TPP go through outlet #2. Flow is 66.328 thousand
m3/year or 181.72 m3/day or 7.571 m%hour.

449. Communal waste water is discharging through outlet #2 without any treatment. Communal sewage is
treated at the Takhiatash city municipal waste water treatment plant WWTP. Concentration of pollutants
into the discharging water does not exceed permissible concentration.

450.  MAD for discharging water into the sewage network is calculated in comply with Resolution of Cabinet
Ministries of RUz # 11 from 2010 -On additional measures on improving environmental protection
activity in communal services”, -Rules on receiving industrial waste water and order of compensations
calculation for exceeding MAD into the municipal and other settlements sewage network”. Principle of
calculation of MAD into the municipal sewage system is the same as for MAD into the water courses.

MAD= C. x g,

Where C, — established concentration for TPP, mg/dms;
qp — projected flue, m3/day
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Table 46. MAD for discharging into the municipal sewage network

# Pollutants Actual concentration of Established MAD,

pollutants discharged insto concentration g/day

the WTTP, 2012, mg/m C.
mgldm3
Outlet # 1, actual flow (q,) — 210.41 m3/day,(q£) project flow — 283.37 m3/day
1 Suspended solids 77.2 500 141685
2 Dry residual 13.88 2000 566740
3 Chloride 154.3 350 99179.5
4 | yos 0.158 45.0 12751.65
5 NO§ 0.043 33 935.121
6 NH 0.255 25 708.425
7 Fe 0.106 5.0 1416.85
8 0il products Abs 1.0 283.37
9 BOD, Abs 22.6 6404.162
10 Phosphates - 2.5 708.425
11 | pH 6.5-8.5
Outlet # 2, actual flow — 166.3 m*/day, project flow —181.72 m*/day
1 Suspended matter 94.35 500 90860.
2 Dry residual 1313 2000 363440
3 Chloride 157 350 63602
4 NO§ 0.204 45.0 8177.4
5 NO§ 0.203 33 599.676
6 NH] 0.068 25 4543
7 Fe 0.255 5.0 908.6
8 0il products Abs 1.0 181.72
9 BOD, Abs 22.6 4106.87
10 Phosphates - 2.5 454.3
11 | pH 6.5-8.5
C.3.3.2. International Standards

EHS IFC standards for thermal power plants are shown in Table 47.
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Table 47. Effluent guidelines applicable for direct discharges of treated effluents to surface waters
for general use*

Parameter Discharge Limit
pH 6-9
Total suspended solids (mg/L) 50
Oil and grease (mg/L) 10
Total residual chlorine (mg/L) 0,2
Total chromium, Cr (mg/L) 0,5
Copper, Cu (mg/L) 0,5
Iron, Fe (mg/L) 1
Zinc, Zn (mg/L) 1
Lead, Pb (mg/L) 0,5
Cadmium, Cd (mg/L) 0,1
Mercury, Hg (mg/L) 0,005
Arsenic, As (mg/L) 0,5

Waste water temperature shall not
cause a temperature increase of more
than 3°C at a mixing zone boundary,
scientifically determined, taking into
account notably, quality of surrounding
water, use of the receiving water,
potential end receivers, and
assimilation capacity. Specific
requirements shall be determined by
the present environmental assessment
depending on sensitive aquatic
surroundings at the point of and
discharge.

* IFC EHS guidelines for thermal power stations of December 2008, Table 5

Temperature increase by thermal
discharge from cooling system

C.3.4. Takhiatash TPP noise standards

C.3.4.1. Uzbek Standards

To ensure acceptable levels of sound pressure and sound levels in rooms, workplaces, industrial sites,
in residential and public buildings, living areas of cities and other settlements the project must comply

with a couple of Uzbek legislations.

The Uzbek national construction noise norms that are relevant to all stages of the construction phase
are provided by law KMK 2.01.08-96 —Ritection from noise” and detailed in Table 48 below.

pag. 125



Table 48. Uzbek construction noise norms (KMK 2.01.08-96 -Protection from noise”)

Premises and
territories

Equivalent sound pressure levels, Leq (dB)

Level of

31.5

63 (125 | 250 | 500 |1kHz [2kHz | 4 kHz

8 kHz

sound,
(dBA)

1. Hospital and
sanatorium wards,
operating hospitals

68

51 |39 | 31 24 20 17 14

13

25

2. Living rooms in
apartments, living
premises in rest/care
homes, sleeping rooms
in children boarding-
schools

72

55 |44 | 35 29 25 22 20

18

30

3. Doctor’s offices in
hospitals, sanatoriums,
polyclinics, audience
halls of concert-halls,
rooms in hotel, living
rooms in campus

78

59 | 48 | 40 34 30 27 25

23

35

4. Hospital and
sanatorium territories
adjacent to the buildings

78

59 | 48 | 40 34 30 27 25

23

35

5. Territories adjacent to
living houses (in 2 m
from cladding structures),
residential areas of
neighbourhoods and
housing estates, grounds
of schools and pre-
school institutions,
school territories

84

67 | 57 | 49 44 40 37 35

33

45

6. Class premises,
exercise rooms,
auditoriums of schools
and other educational
facilities, conference
halls, audience halls of
theatres, clubs, cinemas,
halls for court sessions
and meetings.

82

63 | 52 | 45 39 35 32 30

28

40

7. Administration working
premises, working
premises of design and
engineering
organisations, scientific

86

71 61 54 49 45 42 40

38

50
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Premises and Equivalent sound pressure levels, Leq (dB) Level of

territories 315 | 63 |125 250 | 500 |1kHz |2kHz | 4kHz | 8 kHz S(g;':)"

and research institutes

8. Café, restaurant, 89 75 | 66 | 59 54 50 47 45 43 55
canteen halls, lobby of
theatres and cinemas

9. Trading halls of shops, 93 79 | 70 | 63 58 55 52 50 49 60
sport halls, waiting halls
of airports and transport
stations, reception
centers of housekeeping/
municipal services

454.  The -Sanitarian Rules and Norms on providing allowed noise level into the living building, public
building and territory of living area” (SanR&N No0.0267-09) establish the maximum admissible noise
level into the living areas, both inside and outside buildings, as Table 49 shows.

Table 49. Admissible noise level into the living area, both inside and outside the buldings (SanR&N

No.0267-09)
Level of sound pressure, octave bands with average Level of
geometric mean frequencies sound,
Name of area (dB) (dBA)

63 125 | 250 500 |1000 |2000 |4000 | 8000

Living room of flats,
bedrooms of resorts

(inside)
Day time 63 52 45 39 35 32 30 28 40
Night time 55 44 35 29 25 22 20 18 30

Territories adjacent
to living houses

(outside)
Day time 75 66 59 54 50 47 45 43 55
Night time 67 57 49 44 40 37 35 33 45

455.  Uzbek Sanitary Protection Zone. The Sanitary-Protection Zone (SPZ) is defined as the minimum
exclusion zone around a given industrial facility in order to protect sensitive receptors from noise
emissions, amongst other contaminants. The SPZ aims to provide the required level of protection from
site emissions under normal operational conditions.

456.  The extent of the SPZ is fixed by the nature of the site and can be estimated according to the industrial

categorization of land use. The dimensions of the SPZ are defined by way of calculation and
establishing permissible emission limits.
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The following land uses are typically prohibited within an SPZ:

Residential properties;

Public or individual country houses;

Production and storage of drinking water; and,
Parks, sports, educational and medical facilities.

The following land uses are allowed within an SPZ:

= Non-living areas for standby emergency personnel, premises for rotational personnel, trade
and meal facilities hotels;

= Administration buildings, design bureaus and research labs; and,

= Sport and recreational facilities of the closed type, public baths and laundries, garages,
transport parking places, fire stations, communications, oil and gas pipelines, transmission
lines, facilities for technical water supply, cooling water facilities, pump canalisation stations,
recycling water supply installations, gas stations and transport service stations.

Discussions with the relevant environmental authorities, in combination with air emissions and noise
campaign results will confirm the eventual size of the SPZ.

C.3.4.2. International standards

The project must observe World Bank Directives ("Environmental, Health and Safety General
Directives, 2007 ") based on those of the WHO. As for the impact of noise beyond the perimeter, the
EHS Guidelines stipulate that such noise shall not exceed the levels given in the table below, nor shall
they result in a greater increase of ambient noise than 3 dB at the nearest receiving area outside the
site.

The respective limit values in the IFC Environmental, Health and Safety (EHS) Guidelines that apply to
new and existing thermal power plants are detailed in Table 50.

Table 50. Maximum Allowable Noise Levels (General IFC Guidelines, 2007)

One hour LAeq
. (dBA)
Receiver Day time Night time
7h00 — 22h00 22h00 - 07h00
Residential, institutional and educational 55 45
Industrial and commercial 70 70

C.3.5. Takhiatash TPP Waste management and standards

Hazardous and non-hazardous wastes will be managed separately and in an environmentally sound
manner. For the future waste management of Takhiatash TPP (construction, operation and
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decommissioning phases) hazardous classification will be based on national or international (Basel
Convention) definitions, whichever is more stringent, as Uzbekistan is a signatory part of this
Convention.

C.3.5.1. Uzbek standards

It will be a responsibility of the Project (under Law on Wastes, Article 15) to develop, obtain approval of
and comply with the Waste Generation Norms and Waste Disposal Limits;

Wastes Inventory

At the design phase the Project shall complete a waste inventory procedure as specified in
Goskompriroda‘s Guideline O'z RH 84.3.15:2005 - The waste inventory procedure is required in order
to identify all types of actually generated waste (both domestic and industrial), their physical, chemical,
mechanical and hygienic characteristics and consumer properties.

The waste inventory shall be undertaken once and be updated in case of major repairs, upgrades or
process modifications. This document will also serve as a basis for Waste Data Sheets (WDS) and the
Waste Disposal Limit Document to be developed by the Project at the design phase. The Waste
Inventory Document is subject to approval by Goskompriroda.

A WDS is a document to confirm the point of origin, amounts, properties and potential hazards of waste.

The WDS aims at assessing risks associated with waste management and obtaining information on
waste as a recoverable resource.

The WDS should be developed for each type of generated waste and shall include the following
information:

= waste description, location, company information

= general data of generated waste including generation rate (t/year), total amount accumulated,
type, aggregative state, code (local + international)

= waste specific characteristics like density, mass, humidity, composition, hazard class, etc

Waste Generation Norms and Waste Disposal Limits

The Law on Wastes specifies (Article 18) the general requirement for any project to set and comply with
waste generation norms and waste disposal limits. The procedures for setting waste generation norms
and waste disposal limits were developed and approved by Goskompriroda in 2005 (O'z RH
84.3.21:2005 - Guidelines for setting waste generation norms and O'z RH 84.3.16:2005 - Guidelines for
setting the waste disposal limit, respectively).

Waste Generation Norm (WGN) is a fixed amount of a particular type of waste generated per unit of the

manufactured product or per unit of crude material. WGN aims at minimizing waste generation and
improving waste management.

Waste Disposal Limit (WDLs) is maximum amount of waste permitted for temporary storage for a fixed
period of time. WDLs aim at reducing environmental impact associated with generated waste. Limits are
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set based on actually available storage areas, production capacity, crude material consumption,
preventive measures and waste management planning. Limits should be summarised in the WDL
Document to be developed by the Project at the design phase based on waste inventory and provisions
of Goskompriroda‘'s Guideline O'z RH 84.3.17:2005 — Order of organization and development of limits
for production and consumption wastes.

C.3.5.2. International Standards

The project will comply with the Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and their Disposal (1989), ratified in 1996. Hazardous wastes generated by the
project (construction, operation and decommissioning phases) should be classified under this
Convention. The Convention is also intended to minimize the amount and toxicity of wastes generated,
to ensure their environmentally sound management as closely as possible to the source of generation,
and to assist LDCs in environmentally sound management of the hazardous and other wastes they
generate.

Waste management of the project (construction, operation and decommissioning phases) will be based
also on chapter 1.6. of general EHS IFC guidelines (April, 2007).

C.3.6. Takhiatash TPP Health and safety standards
C.3.6.1. Uzbek standard

In accordance with provision # 18 of Law on Labor Protection of RUz -Administration is obliged to
implement sanitarian-hygienic working conditions, preventing on-the-job injury rate and industrial
diseases”. Attachment # 2 to Resolution of Cabinet Ministries of RUz # 267 dated 2000, defines -©rder
of development and coordinating works on labor protection”. Chapter #3 of this regulation states about
necessity of providing proper and safety working conditions. Every enterprise, regardless of form of
property, has to conduct assessment of working conditions. Assessment of working conditions is based
on results of evaluation of working places. Evaluation of working places is conducted in accordance
with -Methodology of working places”, approved by Ministries on Labor and Health (1996). Timing of
conducting -Evaluation of working places” is established by enterprise, but shouldn‘t be less than one
time per 5 years. In accordance with Methodology, every type working places should be evaluated, and
the evaluation includes data on the following factors:

Chemical,
Physical,
Microclimate,
Brightness
Burden of labor
Intensity of works

oUuhrwON~

The level of burden of labor is defining based on this data. Favourable penssion, additional holydays
and specified food provision have to be provided for the staff working in the high level of burden labor
working conditions.
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Noise standards

Noise impact from the industry is characterized by:

= Frequency (Hz);

= The frequency and duration of noise% in daytime and at night;

= Sound pressure level (dB);

= the character of noise (a constant level and variability (intermittent))

To ensure acceptable levels of sound pressure and sound levels in rooms, workplaces, industrial sites,
in residential and public buildings, living areas of cities and other settlements requirements are provided
in the following regulations:

¢ SanR&N No 0120-01 —8&nitarian norms for noise level at the working places”
KMK 2.01.08-96 Protection from noise”

Calculated noise levels are based on passport data of more noisy equipment. Sound pressure levels at

the boundary of industrial enterprises, the level of sound in the design point in the object to be protected
from noise, are determined in accordance with above-mentioned regulations.

Table 51. Admissible noise level at the working places (SanR&N No 0120-01)

Level of sound pressure, dB, octave bands with average
geometric mean frequencies

Type of activities, (Hz) Lsi‘:fr: :f
working place 4B (A),

31.5 63 125 | 250 | 500 (1000 |2000 |4000 |8000

Creative activity,
management with high
requirements, scientific
activity, design activity,

teaching, medical

treatment,
administration rooms
and etc.

86 71 61 54 49 45 42 40 38 50

High qualified activity
required concentration,
management activity,
measurements and
analytical activities at
the laboratories,
management rooms at
the technical
departments,
laboratories

93 79 70 63 58 55 52 50 49 60
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Type of activities,

geometric mean frequencies

(Hz)

Level of sound pressure, dB, octave bands with average

working place
31.5

63

125

250

500

1000

2000

4000

8000

Level of
sound,
dB (A)

Works related with
other receiving
instructions and

acoustic signs, works 9
required auditory
control, controller,
dispatcher, room

foreman

83

74

68

63

60

58

56

54

65

Works required
concentration, works
related with conducting
monitoring and remote

management of
technological cycles:
work places at the
103
control panel at the
monitoring rooms
without noise
connection through
phone; at the
laboratory with noisy
equipment

91

83

77

73

70

68

66

64

75

Execution of all types
of work with the
exception of works
mentioned at parag 1-4 107
and similar to them) at
the permanent work
places at the
workrooms.

95

87

82

78

75

73

71

69

80

479.

480.

481.

For assessment of noise level at the Takhiatash TPP three types of working places have been
observed: analytical laboratories (row 2); controller rooms (row 3); workrooms (row 5).

Vibration standards

Level of vibration is defined in accordance with SanR&N No 0122-01 Sanitarian norms of general and

local vibration at the working places.

As defined in this document hygienic vibration, impacted at the human, implementing by following

methods:

= Frequency (spectral) analysis of rationing parameters

= Integral assessment based on frequency of rationing parameters
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= Vibration dose
482.  General vibration is divided by 3 categories depending of generating sources:

Table 52. Categories of vibration depending on generating sources

Category Description Generating sources
Category 1 Transportation vibration . Agricultural and industrial tractors,
combines
. Trucks
. Snowplough
Category 2 Transportation-technological | e Excavators, industrial and
vibration construction cranes
. Track machine, concrete placers
Category 3 Technological vibration, | e Machine tool
impacted a,t the human ?t . Woodworking machine
the working places in . .
stationary machines o Electrical machine
. Stationary electrical installations
. Pump and ventilation units

483.  Category 3 also divides on the three 3 technological types:

a) Atthe permanent working places in workrooms

b) At the working places in storehouses, dining rooms, communal and other facilities without
machinery generating vibration;

c) At the working places of administrative buildings, laboratories, medical entities and workrooms
for intellectual workers

Table 53. Sanitarian norms of general vibration category 3 — technological types "a"

. Allowed values for vibro acceleration and vibro speed by axes X
Average gemetrical Yo, Zo
f f octane band ;
requency of octane ban Vibro acceleration Vibro speed
(Hz) 2 2
m/s dB m/s dB
2.0 0.14 53 1.3 108
4.0 0.1 50 0.45 99
8.0 0.1 50 0.22 93
16.0 0.20 56 0.20 92
31.5 0.40 62 0.20 92
63.0 0.80 68 0.20 92
Corrected  and e_qvwalent 0.1 50 0.2 92
corrected values, their levels
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Table 54. Sanitarian norms of general vibration category 3 — technological types "b"

. Allowed values for vibro acceleration and vibro speed by axes
Average gemetrical Xo. Yo, Zo
frequency of octane band - - — -
Vibro acceleration Vibro speed
(Hz) 2 2,02
m/s dB m/s“-10 dB
2.0 0.056 45 0.50 100
4.0 0.04 42 0.18 91
8.0 0.04 42 0.089 85
16.0 0.08 48 0.079 84
31.5 0.16 54 0.079 84
63.0 0.32 60 0.079 84
Corrected and eqviyalent 0.04 42 0.079 84
corrected values, their levels

Table 55. Sanitarian norms of general vibration category 3 — technological types "c"

Allowed values for vibro acceleration and vibro speed by axes
Average gemetrical frequency of Xo, Yo, Zo
octa(r;-lez;)and Vibro acceleration Vibro speed
m/s? dB m/s*10? dB
2.0 0.02 36 0.18 91
4.0 0.014 33 0.063 82
8.0 0.014 33 0.032 76
16.0 0.028 39 0.028 75
31.5 0.056 45 0.028 75
63.0 0.112 51 0.028 75
Corrected and equiyalent corrected 0.014 33 0.028 75
values, their levels

Micro climate standards

Indicators, characterized metereological conditios in close work rooms (microclimate) are:

A) - air temperature;

B) - air relative humidity;

C) - air moving speed;

D) —intensity of heat radition.
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485.  Optimal microclimate conditions are active for all working zone in working wooms without dividing on
permnent and temporary. Optimal and allowed indicators of temperature relative humidity and speed of
air movement in worknig zone of working rooms have to comply with values, indicated into the Table 56.

Table 56. Optimal and allowed norms of temperature relative humidity and speed of air movement
in working zone of working rooms

Temperature Humidity Speed of
oc %) movement
(°C) (% (m/s)
Allowed c c
imi | L limit <L c £ nI> < g
Upper limit ower limi 85 < 88 =
S Work At the working places 3.5 5 3__; 5
eason - - ® B o€ | ©| T o E
category c c £ cw el 8w
- [} - [} — ; - g — ; T x g
Optimal s 5 3 5 2 2 S S = g2 o G =
b 5| E| §| E | ©| 558 |9 <555
E|l 2| E| 2 2Es 2ES
o < S < Z3E t8E
2 2 e %
Light - 1a 22-24 25 26 21 18 40-60 75 0,17| No more
than 0,1
Light - 16 21-23 24 25 20 17 40-60 75 0,1 No more
than 0,2
Cold Middle 18-20 23 24 17 15 40-60 75 0,2 No more
season |weight — lia than 0,3
Middle 17-19 21 23 15 13 40-60 75 0,2 No more
weight — 1i6 than 0,4
Heavy - llI 16-18 19 20 13 12 40-60 75 0,3 No more
than 5
Light - 1a 25-27 31 32 24 23 40-60 | 30 (at 32°C) | 0,1 0,3-0,5
Light - 16 24-26 31 32 23 22 40-60 | 35(at31°C) |0,2 0,3-0,6
Middle 23-25 30 31 22 21 40-60 | 40 (at30°C) |0,3 0,3-0,7
Warm  |yeight - Ila
Season I Viddle 22-24 29 30 21 20 | 40-60 | 45(at29°c) [03| 04-0,7
weight — 116
Heavy - llI 21-23 27 29 20 19 40-60 | 50 (at28°C) |0,4 0,4-0,7

Air at the workplace

486.  Air quality at the work places is regulated by SanR&N No 0046-95 Hygienic Norms. List of Maximum
allowed concentration (MAC) of pollutants into the air of work area.
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C.3.6.2. International standards

487.  In the construction and decommissioning phases, chapter 4.2. of the general EHS IFC guidelines (April
2007) must be fulfilled.

488. In the operation phase, chapter 2 of the general EHS IFC guidelines (April 2007) and chapter 1.2. of the
thermal power plants EHS IFC guidelines (December 2008) must be fulfilled.
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D. ALTERNATIVE SOLUTIONS EXAMINED AND JUSTIFICATION FOR THE SELECTED
SOLUTION

This section will explain why and how certain decisions were made. To do so, the alternatives for the
situation with and without the project as well as within the alternative with the project are analyzed.

The alternatives considered are focused mainly on three aspects: site location, fuel selection,
combustion technology used for electricity production and cooling system.

The different alternatives to the proposed project do not offer the same opportunities to capitalize on
existing infrastructure and other related resources available for the proposed project so that the different
selected solutions are justified within this chapter.

D.1. “No project” alternative

The main goals of the Takhiatash TPP‘s CCPU project are to cut operational expenses, to increase the
efficiency and the reliability of the energy supply to consumers, as well as to improve the environmental
quality within its area of influence.

The No project” alternative means that Uzbekenergo decides not to construct the CCPU at Takhiatash
TPP and continues operating the technically obsolete and physically worn-out equipment of Il and IV
units.

As a result, the reliability and technical condition of the equipment would decrease and this option
would result in even lower technical and economic indicators. Furthermore, accidental risks with
potential negative consequences for the environment would increase.

The power demand outlook in Karakalpakstan region is strong and, furthermore, Takhiatash TPP not
only provides the North-West region of the country with electricity but also heats water for consumers
supply in Takhiatash town and for covering its own needs.

Operational lifetime of Takhiatash TPP's equipment ranges from 22 to 43 years, which is the main
reason for the equipment reliability degradation and increases the probability of accidental risks with
potential negative consequences for the environment.

Not carrying out the project would mean potentially reducing the planned coverage of the energy
demand in Uzbekistan in case of failure of the worn-out equipment, with the resulting parallel reduction
in both economic development (delay in the development or investment in Takhiatash area and the
supplied cities due to a lack of infrastructure, etc.) as well as the quality of life of its inhabitants (limited
access to electricity and poor environmental conditions).

Given the consequences indicated and the social impact produced if the -ro project” alternative is
considered, the most appropriate alternative is believed to be going ahead with the construction of the
CCPU at Takhiatash TPP as long as this Environmental Impact Assessment demonstrates that it will
produce an overall impact that is compatible with, controllable by and fits perfectly into the sustainable
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development policy framework maintained by the Uzbek authorities and the ADB on the condition that
the preventive and corrective measures as well as the environmental monitoring program are observed.

D.2. “With project” alternative

The implementation of the Takhiatash CCPU is a priority project within the development program in
Uzbekistan. The -with project” alternative will result in a quantitative improvement of the environmental
quality in the area of the TPP and an increased economic development in the region and country. If this
Environmental Impact Assessment demonstrates that the project will produce an overall impact that will
be compatible with, controllable by and fits perfectly into the sustainable development policy framework
maintained by the ADB and Uzbek authorities on the condition that the preventive and corrective
measures as well as the environmental monitoring program are observed, this alternative would be
selected.

D.2.1. Justification for sites selection

The site of existing Takhiatash TPP is located in the city of Takhiatash, 3 km to the south-west of the
city centre, on the left bank of Amudarya river. It occupies the central part of the Republic of
Karakalpakstan, located in north-western Uzbekistan.

One of the main objectives of the project is to supply the strong power demand outlook in
Karakalpakstan. In this context, the locations for installation must be limited to the area to be served.
Locations outside this range are too far from the consumers.

Apart from the above, there were several weighty reasons justifying the choice of Takhiatash as a site
for the new CCPU. Among these reasons, the following may be noted:

= Location of the new CCPU within the terrains of the Takhiatash TPP, so the area has been
previously developed for industrial use. This avoids certain issues that may arise if the
plant is located in a new site in natural areas not previously impacted, such an increase of
the impact on the landscape, the vegetation and wildlife.

= Existing distribution and transport structure, so, the project will not require for this purpose
either further investments or soil use changes:

o Interconnection with the national electricity network due to the already existing
transmission line.

o Gas supply to the new CCPU through gas pipeline with a Gas Distribution Plant at
just two kilometres from the power plant area (current supply point).

= Proximity of water supply in sufficient quantities for the power plant (Suenly canal)
= Good communication infrastructure (roads)

= Minimal impact on populated areas in the neighbourhood: No resettlement of people living
on or close to site area.

= Proximity of large consumption conglomerations, such as Takhiatash and Nukus.
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D.2.2. Choosing combustion technology

An important aspect to choose an appropriate combustion technology is the amount of atmospherics
emissions associated with the same.

The primary emissions to air from the combustion of fossil fuels or biomass are sulfur dioxide (SO2),
nitrogen oxides (NOX), particulate matter (PM), carbon monoxide (CO), and greenhouse gases, such
as carbon dioxide (CO2). Depending on the fuel type and quality, mainly waste fuels or solid fuels, other
substances such as heavy metals (i.e., mercury, arsenic, cadmium, vanadium, nickel, etc), halide
compounds (including hydrogen fluoride), unburned hydrocarbons and other volatile organic
compounds (VOCs) may be emitted in smaller quantities, but may have a significant influence on the
environment due to their toxicity and/or persistence.

The amount and nature of air emissions depends on factors such as the fuel (e.g., coal, fuel oil, natural
gas, or biomass), the type and design of the combustion unit related to the thermal efficiency (e.g.,
reciprocating engines, combustion turbines, or boilers), operating practices, emission control measures
(e.g., primary combustion control, secondary flue gas treatment), and the overall system efficiency.

Table 57. Contributions of emissions from different LCP categories to the total air emissions from
IPPC installations operating in EU-15 in 2001 according to the European Pollutant Emission
Register 2001 (EPER) [193, EC, 2001]

Contribution to total emissions from IPPC installations (%)

LCPeategory | o I oy [NH, [ €Oy | N0 | CH, | PMy | Hee D;s;‘;::* NMVOC | CO
LCPs over 300 MW | 64.6 | 534 | 0.5 |544 | 7.6 | 0.2 | 38.1 | 28.8 19.0 0.7 4.4
LCPs 50 —300 MW | 3.6 | 6.0 | N1 5.0 |21.0 | 0.2 2.1 2.6 0.2 0.7 2.8

Gas turbines 0.9 3.6 [003| 55| 04 ] 03 0.1 N1 0.3 0.1 0.3

Stationary engines | 0.3 2 N1 | 01 | NL |[005] 02 | 03 NI 0.1 0.03
All LCPs 69.4 | 64.2 | 0.5 [65.0]29.0| 0.8 | 40.5 | 31.7 19.5 1.6 7.5
Notes:
N1 No emissions reported for this category.

CO2 emissions:

Carbon dioxide is the main reaction product from the combustion of all fossils fuels. These
emissions are directly related to the carbon content of fuels, where gaseous fuels have significantly
lower CO2 emissions than other fossil fuels. The content of carbon varies for coal and lignite (hard
and brown coal) between 61 and 87 wt-%, for wood it is about 50 wt-%, and for gasoil and heavy
fuel oil about 85 wt-%
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Table 58. Specific CO2 emission factors fot the main fuels burned in large combustion plants (192,

TWG, 2003)
Fuel Specific CO, emission factors as a range.
el
) (t CO,/ TJ (g/kWh))
Natural gas 55 (198)
Heavy fuel oil (HFO) 80 (288)
Light fuel oil (LFO) 77 (277)
Hard coal 95 (342)
Lignite 110 (396)
1200
1000
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=
=
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=)
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Figure 22. Examples of CO2 releases for different types of combustion plants

Particulate matter (dust) emissions:

Particulate matter (dust) emitted during the combustion of solid or liquid fuels arise almost entirely
from their mineral fraction. By combustion of liquid fuels, poor combustion conditions lead to the
formation of soot. Combustion of natural gas is not a significant source of dust emissions. The
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emission levels of dust, in this case, are normally well below 5 mg/Nm3 without any additional
technical measures being applied.

508. In the following table can be seen the Best Available Technologies (BATs) for the reduction of
particulate emissions from some combustion plants.

Table 59. BAT for the reduction of particulate emissions from some combustion plants

. 3 BAT to reach
Dust emission level (mg/Nm") these levels
((:})x;? Coal and lignire Biomass and peat qul:‘;ifl:_sls for
New Existing New Existing New Existing
plants plants plants plants plants plants
50 —100 5—20% 5 —30% 5-20 5-30 5—20* 5—30*% |ESPorFF
ESP or FF in
100 - 300 5—20% 5—25% 5-20 5—-20 5—20% 5—25% | combination
FGD (wet. sd or
=300 5 _ 10% 5 _20% 5_20 5120 5_10% 5 _ o0 dsi) for PC ESP
or FF for FBC
Notes:
ESP: Electrostatic precipitator) FF: Fabric filter FGD(wet): Wet flue-gas desulphurisation
FBC: Fludised bed combustion) sd: semm dry dsi: dry sorbent mjection
* Some split views appeared in these values and are reported in Sections 4.5.6 and 6.5.3.2 of the main document

509. SO2 emissions:
Sulphur oxides emissions mainly result from the presence of sulphur in the fuel. Natural gas, for
example, is generally considered free from sulphur, and for this reason no additional technical
measures are needed. For the rest of fuels, that need more emission reduction measures, the Beste
Available Technologies (BATs) for the reduction of SO2 emissions form some combustion plants are
summarised in the following table.
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Table 60. BAT for the reduction of SO2 emissions form some combustion plants

SO; emission level (mg,:\‘m'* )
Capacity | Coal and lignite Peat qu“l‘]d_f“'fl_” for BAT to reach
(MWy) _ _ . - _oorers these levels
New Existing New Existing New Existing
plants plants plants plants plants plants
200 — 400200 — 400* 100 Low sulphur fuel
50 —-100 |150—400%150 —400% 200—300| 200—300 %iﬂT 100 — 350*| or/and FGD (dsi)
(EBC) (FBC) = or FGD (sds) or
200 —300( 200-300 100 FGD (w;r)
100 - 300 | 100 —200[100 —250% 150 -250| 150-300 | . |100-250* (depending on
(FBC) (FBC) < ﬂ.]e plant size).
Seawater
20— 150 20 — 200% scrubbing.
= R i 50—150 Combined
techniques for the
=300 100 — 200100 — 200* 50- 200 50-200 | 50-150%| 50—200%| _quction of NO,
(CFBC/ | (CFBC/ | ° ol and SO,
PFBC) | PFBC) Limestone
injection (FBC).
Notes:
FBC: Fluidised bed combustion CFBC: Circulating fluidised bed combustion
PFBC: Pressurised fludised bed combustion FGD(wet): Wet flue-gas desulphurisation
FGD(sds): Flue-gas desulphurisation by using a spray dryer
FGD(dsi): Flue-gas desulphurnisation by dry sorbent injection
* Some split views appeared in these values and are reported in Sections 4.5.8 and 6.5.3.3 of the main document.

510. NOx emissions:

NOX emissions are emited in any combustion process due to the N2 natural content in the
combustion air. The principal oxides of nitrogen emitted during the combustion are nitric oxide (NO)
and nitrogen dioxide (NO2), referred as NOx.

511. The Best Available Technologies (BATs) for coal, lignite, peat, biomass, liquid fuel and gas fired
combustion plants are summarised in the following tables:
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Table 61. BAT for the reduction of NOx from coal-and lignite-fired combustion plants

NOy emission level nssoaciared
. v | . . y ~
¢ apacity Comhl{snou W ith B-\T (mg/ M) BAT options to reach these levels
(MWg) technigue New Existing
= Fuel
plants plants
Gratefiring 200 - 3009200 - 300+| “°% 284 Pm and/or SNCR
lignite
= PC 90—300*)| 90 — 300 Coal Combination of Pm and SNCE or SCR.
50-100
CFBC and 200 — 300 | 200 — 200 Coal and
PFBC  |° N lignite Combination of Pm
PC 200 -450)200 — 450%| Lignite
Combination of Pm in combination
*®_ 1 . | =
e 907 - 200190 -200 Coal with SCR. or combined techniques
100 = 300 PC 100 -200]100—200%| Lignite Combination of Pm
BFBC, Coal and Combination of Pm together with
CFBC and |100—200|100 - 200% Lizaite * SNCE. g
PFBC £
. - Combination of Pm in combination
Fc 90-150 | 90-200 Coal with SCR. or combined techniques
=300 PC 30 —200% 50 -200% | Lignite Combination of Pm
BFBC.CFB | . I Coal and I
C and PFBC 30-130 | 30-200 Lisnite Combination of Pm
Notes:
PC: Pulverised combustion BFEC: Bubbling fluidised bed combustion
CFBC: Circulating flnidised bed combustion PFBC: Pressurised fluidised bed combustion
Pm: Primary measures to reduce NO_ SCR: Selective catalytic reduction of NO,
SNCR: Selective non catalytic reduction of NO,
The use of anthracite hard coal mayv lead to higher emission levels of NOy becauss of the high combustion
temperatures
* Some split views appeared in these values and are reported in Section 4.5.9 of the main document.

Table 62. BAT for the reduction of NOX from peat, biomass and liquid fuel-fired combustion plants

NOy, -emission level (ng/Nm®)

Capacity Biomass and Peat Ligquid fuels BAT to reach these
(MW New plants Existing New plants Existing levels
plants plants
S0-100 150 - 250 150 -300 150 -300% | 150-450 Combination of Pm
100 —300 150 - 200 150 -250 50— 150% | 50-200% SNCR/ SCER or
>300 30 -150 30 - 200 30—100% | 50-130* | combined techniques

Notes:
Pm: Primary measures to reduce NO, SCR: Selective catalytic reduction of NOy

* Some split views appeared in these values and are reperted in Section 6.5.3.4 of the main docnment
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Table 63. BAT for the reduction of NOX and CO emissions from gas-fired combustion plants

Emission level

. . 0y
Plant type associated “ ith BAT level BAT options to reach these levels
(mg."_\ms) (%)
NO, | co
Gas turhines
New gas turbines 20 =50 5 =100 15 Dry low NO; premix burners or SCR
DLN for existing gas . - - Dy low NO, premix burners as retrofitting
. == 20-75 5-100 15 k . . =
turbines packages if available
Existing gas turbines | 30-90% | 30-100 15 Water and steam injection or SCR

Gas engines

Lean-burn concept or SCE. and oxidation
catalyst for CO

New. gas engine with a0-75% | 30— 100%| 15 Lean-burn concept or SCE. and cxidation
HESG in CHF mode catalyst for CO
Existing gas engines | 20— 100* | 30— 100 15 Low NO,; tuned

Gas-fired boilers

New gas-fired boalers | 50-100% | 30-100 3

Existing gas-fired botle| 50— 100* | 30100 i

New gas engines 20-75* 30-100% 15

Low MO, burners or SCE or SNCR

CCGT
New CCGT without
supplementary firing 20 -50 5 —100 15 Dry low NO premix burners or SCR
(HRSG)
Existing CCGT
without 20 - 00* 5100 15 Dry low NOy premix burners or water and
supplementary firing | ~ - steam injection or SCR.
(HESG)
New CCGT with 20— 50 30— 100 Plant | Dry low NOy premix burners and low NOy
supplementary firing - spec. | burners for the boiler part or SCR or SNCR
. - Dry low NOy, premix burners or water and
Existing CCC_TT w.nh 20-90% [ 30-100 ?lam steam injectioupaud low NOy burners for the
supplementary firing spec.

boiler part or SCR or SNCR.
SCR: Selective catalytic reduction of NO, SNCR: Selective non catalytic reduction of NO,

DLN: dry low NOy, HRSG: heat recovery steam generator CHP: Cogeneration

CCGT: combimed cycle gas turbine

* Some split views appeared on these values and are reported in Section 7.5.4 of the main document..

For new gas turbines, dry low NOX premix burners (DLN) are considered a Best Available Technology.

Thermal efficiency:

The efficiency with which energy can be generated is an important indicator of the emission of the
climate relevant gas CO2. One way to reduce the emission of CO2 per unit of energy generated is
the optimisation of the energy utilisation and the energy generating process. Increasing the thermal
efficiency has implications on load conditions, cooling system, emissions, use of type of fuel and so
on. The Best Available

Technology conclusion to increase efficiency and the Best Available Technology associated levels are
summarized in the following tables.

pag. 144



Table 64. Levels of thermal efficiency associated with the application of BAT measures for coal
and lignite fired combustion plants

Fuel Combined technique ——— Unit thermal effici_e.nc.\‘ (net) (%)
New plants Existing plants
Coal and lignite |Cogeneration (CHP) |75 -90 75-90
PC 43— 47 Thg ach.ievable improvement o_f thermal
Coal (DBB and WBB) efficiency depends on the specific plant,
‘ FBC =41 but as an indication, a level of
PEBC =42 36% —40 % or
PC (DBB) 41 —45 |an incremental improvement of more than
L > 3 % points
Lignite FBC 20 can l?e seen as associated with the use of
PFBC >42 BAT for existing plants
PC: pulverised combustion DBB: dry bottom boiler WBB: wet bottom boiler

FBC: flmidised bed combustion PFBC: pressurised fluidised bed combustion
* Some split views appeared in this value and are reported in Section 4.5.5 of the main document

Table 65. Thermal efficiency levels associated with the application of BAT measures for peat and
biomass fired combustion plants

Unit thermal efficiency (net)
Fuel Combined technique %)
Electric efficiency Fuel utilisation (CHP)
Grate-firing Around 20 75 —90
Biomass |Spreader-stoker =23 Depending on the specific
FBC (CFBC) =28-30 plant application and the heat
Peat  |FBC (BFBC and CFBC) =28 — 30 and electricity demand
FBC: flmdised bed combustion CFBC: circulating fluidised bed combustion
BFBC: bubbling fluidised bed combustion CHP: Cogeneration
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Table 66. Efficiency of gas-fired combustion plants associated to the use of BAT

Electrical efficiency (%0) Fuel utilisation(%)
Plant type New plants | Existing plants New and existing
plants
Gas turbine
Gas turbine [ 36-40 ] 3235 | -
Gas engine
Gas engine 38-45 -
Gas engine with HRSG in CHP mode =38 =35 75-85
Gas-fired boiler
Gas-fired boiler [ 40-42 ] 38-40 |
CCGT
Combined cyele with or without
supplementary firing (HRSG) for 54 -58 50-54 -
electricity generation only
Combined cycle without supplementary <38 35 7585
firing (HRSG) in CHP mode o )
Combined cycle with supplementary . -
firing in CHP nll}file ] <40 =33 P8
HRSG: heat recovery steam generator CHP: Congeneration

The following alternative technologies for power generation from fossil fuels will be discussed and
compared, particularly in order to increase efficiency and thereby effectiveness of the plant and to
reduce environmental impact:

e Generation of 250-280 MW by an oil-fired conventional plant
e Generation of 250-280 MW by a coal-fired conventional plant
e Generation of 250-280 MW by a combined cycle power plant CCPP

Generation of 250-280 MW by an oil-fired conventional plant

The oil-fired conventional power plant uses fuel oil is a fraction obtained from petroleum distillation,
either as a distillate or a residue and is burnt in a furnace or boiler for the generation of heat or used
in an engine for the generation of power.

The combustion of fuel oil is not complete in comparison with natural gas and will produce CO2, NOX,
SO2 and particulate emissions. In order to control the atmospheric emissions till standards, the oil-fired
conventional plant would need facilities to reduce the NOX, SO2 and particulate emissions.

The oil-fired conventional plants will need additional expenditure due to the choice of fuel and the need
to control the pollutants emissions till standards:

= Construction of facilities for the control of NOX, SO2 emissions.

= Water and additional chemical products consumption from the facilities to control
emissions.

= Gypsum treatment and disposal.

= Appropiated fuel oil storage and handling.
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Generation of 250-280 MW by a coal-fired conventional plant

Coal is one of the largest source of energy for the generation of electricity worldwide, as well as one
of the largest worldwide anthropogenic sources of carbon dioxide releases. The atmospheric
emissions due to coal combustion, even with desulfurization treatment, are much higher in
comparison with other fossil fuels. Gross carbon dioxide emissions from coal usage are about
double the amount from natural gas and will produce more NOX, SO2 and particulate emissions
than fuel oil.

The coal-fired conventional plants will need additional expenditure due to the choice of fuel and the
need to control the pollutants emissions till standards:

= Construction of facilities for the control of NOX, SO2 emissions and particulate matter.
Water and additional chemical products consumption from the facilities to control
emissions.

Gypsum treatment and disposal.

Botton and fly ash handling and disposal

Coal yard

Coal unloading, transportation, storage and grinding.

Generation of 250-280 MW by a combined cycle power plant

Natural gas is the cleanest fossil fuel for producing energy and is composed mainly by methane
CH,. Before natural gas can be used as fuel, it must undergo processing to remove almost all
materials other than methane, so the emission of SO, are not significant as well as the emission of
particulate matter and CO, , due to its higher molecular weight Hydrogen/Carbon (H/C). The
combustion of natural gas only will produce NOx and CO, emissions.

The Combined Cycle technology takes advantage of the thermal energy of the exhausted gas from the
gas cycle to generate water steam to be reused at the steam cycle. Due to that fact, the efficiency of the
Combined Cycle technology is highly superior in comparison with other conventional thermal
technology.

Combined Cycle technology can provide 57% of electrical efficiency that means electricity generation
on the basis of more competitive prices in comparison with other technologies. Moreover, natural gas
produces energy with the lowest rate emissions per produced kWh and the CCPP does not need
additional expenditure for emissions control and fuel storage in comparison with fuel and coal.

Findings

The best combustion technology chosen for the new power generation unit, from the environmental
point of view, is the combined cycle option, which offers a high number of advantages over the other
existing conventional steam power units at Takhiatash TPP:

e Decrease in relative fuel consumption

e Decrease in NO, emissions due to design features of gas turbine combustors and effective
combustion mode

o Decrease in gross discharge to atmosphere (no SO, and particulate emissions, lower CO,
and NO, emissions than coal and fuel-oil)
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e Lower percentage of COVs and unburned fuel.

e Decrease in the level of atmospheric pollution by CCPU discharges compared to the
decommissioned boilers No.1-6

o Decrease in the level of atmospheric pollution by CCPU discharges after modernization
compared to current environmental conditions

o Decrease in the emission the main greenhouse gas (CO, emissions are 60% less than in a
conventional technique). This opens the possibility of securing a contribution to the cost of
installation under the Clean Development Mechanism of the United Nations Framework
convention on Climate Change (UNFCC). This mechanism allows improvement of the
emission performance to be reflected in carbon credits, which can then be sold.

e No need of flue gas desulphurization plant (FGD), SCR plant for NO, reduction and particle
collector devices. Neither additional consumables nor residue from facilities to reduce
atmospheric emissions.

e Decrease of accidental risk by means of using ACS system controlling CCPU operation
e Very competitive energy prices in comparison with other technologies: moderate
investment values, short period of execution and high efficiency

e Lower risks of fire and soil pollution
« No additional land occupation due to storage and disposal needs

525.  In summary:

Table 67. Table Comparison of technologies

ASPECTS COAL-FIRED OIL-FIRED CONVENTIONAL | COMBINED CYCLE
GONVENTIONAL
S02 XXX XX -
NOX XXX XX X
EMISSIONS
PARTICLES XXX XX -
C0O2 XXX XXX X
Operation of flue gas To reduce SO2 XXX XXX -
desulphurization plant
(FGD)
Operation of SCR To reduce NOx XXX - -

plant for NOXx
reduction and particle

collector

Operation of low NOx To reduce NOx XXX XXX X
burner

Operation of particle | To reduce particulate XXX - -
collector devices. matter

Gypsum disposal & | From desulfurization XXX XX -
treatment process
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ASPECTS COAL-FIRED OIL-FIRED CONVENTIONAL | COMBINED CYCLE
GONVENTIONAL

Fly ash and Fly From combustion XXX - -
bottom disposal process
Coal yard Coal storage XXX - -
Risks of fire and soil | Due to fuel storage XXX XXX -
pollution
Cooling demand Steam cycle XXX XXX
Land ocupation Plant &disposal XXX XX

facilities
Energy demand Plant Operation XXX XX
Fuel demand Plant Operation XXX XX

On top of that, Takhiatash CCPU will use NOx burner systems to control NOx emissions till standards.
The basic principle is the staged injection of the fuel gas without affecting the boiler efficiency.

D.2.3. Cooling system

Cooling is required in order to maintain the operational state of the fluid carrying energy from the
boilers to the turbines (steam). After having been used for driving the generator, the steam becomes
"dead" steam, and needs to be transformed back into a high density fluid (liquid water) so that it may
once more be able to transfer heat from the thermal boiler. For this purpose, there are several
alternatives, being the most common the open circuit and the closed circuit cooling towers.

Although the water consumption of Combined Cycle technology is lower than a conventional power
plant, the choice of adequate refrigeration system minimizes the water consumption.

a) Open circuit:

It uses water from the sea, from a river, from a lake or from a dam in a single pass (i.e. once) and
then returns the water to the same source at a temperature higher than 10°C, but with the same
characteristics and without lowering salinity.

This type of cooling requires large volumes of water; therefore it can only be used on sites close to
the sea or to large dams. This ensures better diffusion of the thermal gradient.

The big advantage is that no water is consumed. The disadvantage is the increase of the
temperature in the discharge which cause an impact on the fauna and flora of the receptor water
body.
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b) Closed circuit:

Closed-circuit requires rather smaller volumes of water. Steam first goes through a wet cooling
tower in which it passes through a fine-mesh system which then transfers the heat to the
atmosphere.

Part of the water is lost as steam. Another part condenses into water and flows into the tank
located at the bottom of the tower, from where it is returned into the steam circuit.

The circuit is not completely closed, since part of the water is lost through evaporation into the
atmosphere. It is necessary to resupply the circuit with additional fresh water from a water source
(river, dam, sea etc). Moreover, the water flowing to the tank at the bottom of the cooling tower
contains concentrated levels of salts resulting from evaporation; therefore some of it is purged
back to the original water source to relieve the circuit and avoid salt accumulation

This type of cooling system requires continuous water supply to compensate for evaporation and
purging.

Wet cooling towers fall into two main categories: natural draft and mechanical draft.

= Natural draft towers use very large concrete chimneys to introduce air through the media.
Due to the large size of these towers, they are generally used for very large water flow
rates.

= Mechanical draft towers use large fans to force or suck air through circulated water. The
water falls downward over fill surfaces, which help increase the contact time between the
water and the air, what helps to maximize the heat transfer between the two. Cooling rates
of mechanical draft towers depend upon their fan diameter and speed of operation.

Findings

Closed circuit solution has been selected in order to avoid increasing the water intake from Suenly
canal as well as not significantly increasing the temperature of the channel's water, issues that may
occur with an open circuit cooling system.

Natural draft tower option has been discarded because of their huge shape, construction difficulties and
cost, therefore the cooling alternative selected for the Takhiatash new CCPU corresponds to the
aforementioned closed circuit scheme using 5 wet mechanical draft towers. This system consists of
passing cold water through the condenser tubes. The steam going out of the steam turbine flows
around these tubes and condenses by transferring its heat to the water flowing through the pipes.
Circulating water is returned to the towers with an increase in temperature of approximately 8 °C, from
which, once cooled, it is collected in the tanks at the bottom and pumped back into the circuit. Figure
23Error! Reference source not found. shows a diagram explaining the operation of a mechanical
draft cooling tower.
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Figure 23. Mechanical draft cooling tower

The impacts of the cooling system are discussed in the relevant sections of this Environmental Impact
Assessment.

CONCLUSION:

As described in the Project Description chapter, alternatives chosen for the project are the best option
on location and technology, both combustion and cooling system. As locate the project in an existing
industrial area with part of the existing facilities to be used for the new CCPU (transmission line, water
intake and discharge canals, gas supply) the environmental potential impacts are going to be
minimized. By other hand, combined cycle technology based on natural gas and refrigerated with a
closed cooling water systems gather the most environmental friendly power generation among those
fuel combustion technologies. This technology achieves the highest rate of power generation with the
lowest rate of air emission pollutants. The closed refrigeration system has the advantage to decrease
the amount of water intake and discharge reducing the temperature increase of the effluent compared
to those open system

pag. 151



541.

542.

543.

544.

545.

546.

547.

548.

E. ENVIRONMENTAL BASELINE

The Environmental Baseline provides a general overview of the existing environmental and social
conditions prevailing in the Study Area. In particular, this study sheds the light on key environmental
sensitivities that may influence the project plans. It also serves as an environmental management tool
that enables the identification and assessment of the impacts resulting from the proposed project.

The data presented in the environmental baseline study was mainly collected through two inter-
dependant means: (i) a desk study of existing data records, review of previous studies and publications
on the area, and (ii) Field survey of the Study Area consisting of a site visit and visual documentation.

Regarding existing data records, monitoring information gathered by the TPP environmental team has
been analyzed: water, groundwater and soil quality analysis. As these primary information was
considered not to be sufficient it has been completed with site surveys (noise campaign, water quality
analysis including World Bank parameters regarding effluent standards, soil analysis of the new area
where the future CCPU is going to be located).

Nevertheless, time period coverage of the primary data was not enough in some cases as the ideal
data collection period exceeded the environmental assessment period. Therefore, data collection is
advised to continue in the EMP for some of the environmental factors in order to provide a more
complete baseline previously to the commissioning of the project.

E.1. Physical environment

Takhiatash TPP is located in Takhiatash city, in Khodjeyliy region of the Republic of Karakalpakstan
(3km to the South-West of the city centre). The surface area is relatively flat with no significant deviation
in either direction and is characterized by an altitude of 76.30-76.70 m.

E.1.3. Climate and meteorology

In terms of climatic conditions, the area belongs to the Central Asia zone of deserts and semi-deserts
with sharp continental climate meaning hot, dry summer and cold, wet winter period. The average air
temperature according to the observations of the meteorological stations located on the territory of the
republic is +13.7°C and the average for the growing season is +22.6°C. The absolute maximum
temperature registered is +36°C. In winter, there are temperatures as low as -16.0°C, but they are short
in duration not exceeding a period of 30 days.

In long-term data, precipitation is in the amount of 80-100 mm per year and in terms of timing, it falls in
the autumn-winter period. The average humidity in the Republic of Karakalpakstan is 56%. Winds blow
constantly throughout the year mainly from the northeast at a speed of 10.5m/sec, at times —
7.12m/sec, and in the spring and summer months turn into dust whirls.

The area of the left bank of the Amu Darya river is under large amplitude fluctuations of the air
temperature (daily and annual) at pronounced contrasts of precipitation periods:
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= The maximum precipitation rate falls on winter and spring;

= Rapid increase of the temperature during the spring to summer transition period create
unique thermal conditions and provide important for biota phases of wet and warm spring
and hot and dry summer.

549. According to a number of environmental features, Takhiatash is located in the zone of relatively
favorable environmental conditions in relation to the areas of irrigated lands of Khorezm region.

550. Analysis of climate conditions of the Takhiatash TPP region was conducted on the base of
meteorological station data (Figures 24 and 25).

Figure 24. Location of meteo-station

551.  In the following table climate conditions related to temperature, precipitation and wind are shown:
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Table 68. Climate characteristics, m/s Takhiatash

Characteristic Measurement Value
units
A coefficient, depending on the atmosphere thermal|- 200
stratification and defining conditions of horizontal and vertical
dispersion of air contaminants
Average annual air temperature °C 13,64
Maximal temperature °C 45,00
Minimal temperature °C -26,80
Average minimal air temperature °C -8,59
Average maximal air temperature °C 35,75
Average air temperature in January °C -3,42
Average air temperature in July °C 28,54
Maximal ground surface temperature °C 62,00
Minimal ground surface temperature °C -30,00
Average ground surface temperature °C 15,83
Average annual precipitation MM 110,60
Annual frequency of wind direction for 16 rhumbs %
N 16,64
NNE 5,69
NE 18,68
ENE 2,68
E 12,58
ESE 5,31
SE 17,87
SSE 0,68
S 3,53
SSW 0,95
Sw 6,57
WSW 1,50
W 7,14
WNW 1,69
NW 11,13
NNW 2,98
Calm 15,06
Number of cases with relate to gradations
0-1 m/s 38,28
2-3 44,29
4-5 12,78
6-7 1,77
8-9 0,83
10-11 1,83
12-15 0,63
15 0,10
The highest speed of the wind, exceeding of which is 5%, U* |m/s 5,45
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Climate in the Takhiatash TPP region — sharp continental is characterized by wide annual and daily
temperature fluctuation range. Annual air temperature is 13,64 oC. Maximal temperature 45,00 oC,
minimal -26,80 oC.

Annual precipitation level is 110,60 mm. Small amount of precipitation and high temperature causes
heating of the ground, which conditions the dryness of underlying terrain. Maximal ground temperature
is up to +62 oC, minimal values are down to —30,0 oC.

Winds of north-east (18,68 %), north (16,64 %) and east (12,58 %) directions prevail in Takhiatash city.
Annual wind speed is 2,26 m/s, maximal wind speed is 25,0 m/s. Most often, winds with speed of 2-3
m/s (44,29 %) and 0-1 m/s (38,28 %) are indicated. From February to May strengthening of winds is
indicated.

Winds with the speed of 12-15 m/s are indicated in 0,63 % of cases. On rare occasions (in 0,10 % of
cases) the speed of winds reach 15 m/s and higher, because of the proximity of desert and dryness of
underlying terrain is accompanied by significant dust transfer.

Figure 25. Takhiatash city wind rose.

Thus, high air and ground temperature in summer time, small amount of precipitation lead to the
increase of natural dust level of the region. High frequency of winds with the speed of 2-3 m/s and
higher facilitates distribution to the long distances of contaminants coming from high, hot sources of
emission and dissemination of low unorganized discharges.

E.1.2. Air quality

Air quality in a region depends on a number of inter-dependent factors that may act directly or indirectly,
such as pollutant emissions, weather conditions, or existing physiographic characteristics at a given
spot.

Main industrial enterprises of the Takhiatash city are Takhiatash TPP, construction industry enterprises,

communal and motor industries enterprises: sintering plant, cereal products plant, repair and
engineering plant, building structures and details plant, which characterized by dust emissions.
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City boiler-houses, which mainly operate on the base of the fuel oil emit into the air the oxides of
nitrogen, sulphur, carbon, benzpyrene, solid particles, hydrocarbons.As Takhiatash city is located very
closely to such industrial centres as Nukus, Urgench and Khodjeyli, the city air is under the impact of
their industrial plants.

Significant contribution into contamination of the environment is made by motor and railway
transportations, which emit oxide of nitrogen and carbon, soot, benzpyrene, aldehydes.

The circumstance, worsening the negative impact of the industrial plants on the environment is
distribution of sandy salt particulates from the drained bottom of the Aral sea. Radius of action of salty
dust storms reaches 300 km. More than 80t/km? of dry fallouts precipitate in Takhiatash city region.

Powerful sources of natural air contamination are Kyzyl-Kum and Kara-kum deserts; flat relief facilitates
an unimpeded spreading of dust to the large distances.

In accordance with data provided by State Nature Committee of Republic Karakalpakstan (2012)
Takhiatash the main air pollution sources in Karakalpakstan are presented by following big enterprises
in decreasing contribution:

= Kungrad UMG (Branch of Uzbek QOil-gas company) — 14.7%

= Kungrad soda production plant (Chemical industry) — 14.0%

= -Shimologaztaminat” (Domestic gas supply sector) — 13.8%

= Takhiatash TPP — 13.6%

=  Tuley UMG (Branch of Uzbek Qil-gas company) — 11.1%

= Karakalpak UMG (Branch of Uzbek Oil-gas company) — 10.0%
= Akchakal UMG (Branch of Uzbek QOil-gas company) — 1.0%

Air conditions in the Takhiatash TPP region are determined by the emissions of above mentioned
facilities and depend on the conditions of their spread and spread of the dust from the bottom of Aral
sea.

In order to determine air quality in the preoperational phase, data from the following existing air quality

stations conducted by the Main Hydrometcenter of the Republic of Uzbekistan in Nukus and Kizketken
settlement area was analyzed:

= # 5 monitoring station located in Kizketken near Nukus.
= # 7 monitoring station located in Nukus.
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Figure 26. Location of the air quality monitoring stations.

Table 69. Exact location and equipment at the 2 measuring points

Exact location and equipment at the 2 measuring points

Measuring

points Coordinates Parameters Measured

42° 27' 36.522" N
#5 Dust, SO2, NO2, NO, Phenol
59° 36' 15.208" E ust, , , NO, Pheno

42°23'24.74"N
#7 56°38'29 B8"E Dust, SO2, NO2, CO Phenol

566. Measurements analyzed were carried out over two periods of approximately 2 years as follows:

Table 70. Measuring point and period

Measuring point and period

Measuring points Period start Period ending
03/01/2011 31/12/2011

#5
03/01/2012 30/12/2012
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Measuring point and period

Measuring points Period start Period ending
47 03/01/2011 31/12/2011
03/01/2012 30/12/2012

567. Maximal one-time and average concentrations of dust, SO2, NOx, CO during 2011-2012 are presented
in the tables underneath

568. In order to analyze the existing air quality in the area, we need to compare values recorded in the area
using applicable standards indicated previously.

o NO2:
Table 71. World Bank values recorded for NO2 (ug/m3)
VALUES RECORDED FOR NO2 (ug/m3).
WORLD BANK GROUP IFC GUIDELINES 2007
Annual mean Hourly
value value
Measuring points Year (Limit value: (Limit
o value:
40 ng/m’) 200ug/m°)
2011 24.25 40.00
#5
2012 20.53 50.00
2011 24.28 50.00
#7
2012 20.48 40.00

Table 72. National Standards for Air Pollutants values recorded for NO2 (ng/m3)

VALUES RECORDED FOR NO2 (ug/m3).
NATIONAL STANDARDS FOR AIR POLLUTANTS
Annual Monthly Daily value
Measuring Year mean value value (Limit
points (Limit value: (Limit value: value:
40 pg/m?) 50ug/m°) 60ug/m°)
4 2011 24.25 29.36 36.67
° 2012 20.53 24.49 30.00
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VALUES RECORDED FOR NO2 (pg/m3).
NATIONAL STANDARDS FOR AIR POLLUTANTS

Annual Monthly Daily value
Measuring Year mf'sa.n value value (Limit
points (Limit value: (Limit value: value:
40 pg/m?) 50pg/m°) 60pg/m°)
47 2011 24.28 29.07 36.67
2012 20.48 24.36 33.33

As can be observed in the above tables neither national nor international NO, standards are exceeded

e NO:

Table 73. National Standards for Air Pollutants values recorded for NO (ng/m3)

VALUES RECORDED FOR NO (ug/m3).
NATIONAL STANDARDS FOR AIR POLLUTANTS

Annual mean .

) value Monthly value Daily value
Measuring Year Limit lue: Limit ue:
points (Limit value: (12'3“ ) value: (25'3“ S value:

m m
60 ug/m®) ng ug
45 2011 12.84 16.54 16.67
2012 10.92 14.72 80.00

No national or international standards are exceeded for NO.
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e CO:

Table 74. National Standards for Air Pollutants values recorded for CO (ng/m3)

VALUES RECORDED FOR CO (ug/m3).
WORLD BANK GROUP IFC GUIDELINES 2007

Monthly mean

. ‘ value Daily value
Measuring points Year (Limit value: (Limit  value:
' 4000pg/m*
3500ug/m°) ug/m’)
47 2011 2500.00 3000.00
2012 2506.67 3333.33

As for NO2 and NO, no national or international standards are exceeded for CO.
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Table 75. Average and maximum concentration (mg/m3), Nukus (#5) and Takhiatash (#7) in 2012

Months
w
]
= =
= 2 a1 az 03 04 as o6 a7 08 ag 10 11 12
] =4
= e
=) 5]
E o
T 5 1} A 1} g g g ) 1} L 1} g g
ol B z B 3 B ] B o E o E B E 5 E z E 5 e & B g B 5
= 2 = ] = 2 = 2 = 2 = 2 = o = 2 = o = 2 = 2 = 2 =
= = = = = = = = = = = =
MNe5 0,2 04 03 0,5 0,4 0,6 0,5 0,8 0,5 0,8 0,5 1,4 0,5 07 0,3 07 | 03 0,7 0,3 0,9 03 0,6 03 0,6
Dust
Ne7 0,2 0,7 0,4 0,8 0,4 06 | 05 0,8 0,5 0,7 0,5 1,6 0,5 0,8 03 | o6 | 03 0,6 0,3 0,5 0,3 0,7 0,2 0,4
_ _ 0,0 0,01
Ne5 0,012 0,017 | 0,012 | 0,017 | 0,013 | 0018 | 0,013 | 0,019 | 0,014 | 0O,01% | 0,013 | 0,018 | 0,014 | 0,012 | 0,013 | O,018 15 0,018 | 0,010 | 0,018 | 0,005 | D,002 | 0,004 y
50;
- - - 0,0 0,01
Me7 | o012 | 0017 | 0012 | 0007 | 0002 | 0047 | 0,043 | 0,018 | 0,044 | 0,045 | 0,013 | 0,016 | 0,014 | 0,008 | 0,013 | 0,018 0,020 | o010 | o022 | 0,004 | 0,013 | o005
- 13 1
oo Ne7 F] a4 F] 4 F] 4 F] [ z 4 F] a4 F] 4 F] 4 F] 4 F] 4 3 [ z 4
0,0
M5 0,03 0,04 | 003 | 003 | 003 | 004 | QO3 | 04 | 003 | 004 | 003 | 004 | 003 | 004 | Q03 | D04 . 004 | 002 | o4 | 001 | 0,03 | 0,02 | 0,03
MO;
0,0
Ne7 0,02 0,04 | 003 | O04 | 003 | 004 | QO3 | 004 | 003 | O04 | 003 | 004 | 003 | 004 | 003 | D04 . o04 | ooz | Qo5 | 001 | 0,03 | 0,02 | 0,03
0,0
NO MNe5 0,01 o002 | o0t | Q02 | 00t | Qo2 | Qo1 | Q02 | Q02 | 002 | 002 | 002 | 002 | Q02 | QU2 | D02 1 o0z | 001 | o2 | 001 | 001 | 001 | 002
0,0 0,00
Me5 0,002 0,004 | 0,002 | 0,004 0,002 ( 0,004 | 0,002 | 0,005 | 0,003 | 0,005 | 0,002 [ 0,005 | 0,003 | 0,005 | 0002 | 0005 | [ 004 | 0002 | 0005 | 0001 | 0004 | Do0L| T
Phenol
0,0 0,00
Me7 | o002 | o004 | 0002 | 0005 | 0002 | 0004 | 0,002 | 0005 | 0,003 | 0,005 | 0,002 | 0,004 | 0,003 | 0,005 | o002 [ op00s | 0,004 | 0,002 | o005 | 0,001 | 00004 | Co0L | Y
g 0z 4
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Month

“
=
- E
g 2 01 02 a3 04 a5 o6 o7 o8 ag 10 11 12
+ s
= =}
= a
[=]
= s e z z z g z z, z z z g z
= | @ B i B E F: E | E B i B E ] E B E B E F: E | B B
E = El = E = E = E = El = o = o = E = E = E = El =
E= o E-4 = E= o E-4 E-4 E-4 = E= o
MeS5 | 03 | o9 | 04 | 10 | 03 | 06 | 04 | 07 | 04 | 3,2 | 04 | 07 | 03 | 06 | 03 | 06 | 04 | 08 | 04 | 06 | 04 | 08 | 03 | 0%
Dust
mMe7 | 02 | o8 | 04 [ 0o | 03 [ 06 | 04 | 08 | 03 | 08 | 03 | 06 | 03 | 06 [ 02 | 06 | 02 | 08 | 02 | 0F | 04 | 10 | 04 | 0=
Mos | o008 | 0,012 | 0,008 | 0,015 | 0,010 | 0,007 | 0,010 | 0017 | 0,011 | 0,017 | 0,011 | 0,020 | 0,000 | 0,008 | o010 | 0,018 | 0,000 | 0,007 | 0,009 | 0017 | 0,008 | 0017 | 0009 | 0,015
50,
Me7 | 0,006 | 0,013 | 0,007 | 0,008 | 0,000 | 0,017 | 0,000 | 0,007 | 0,012 | 0,018 | 0,002 | 0,008 | 0,000 | 0,022 | 0,000 | 0,018 | 0,010 | 0,007 | 0,010 | 0,007 | 0,009 | 0,007 | 0,008 | 0,017
co MeT | 3 4 z a z a z 4 2 4 2 4 F1 a F1 a z a z 4 z 4 F1 4
MeS | 001 | 003 [ 00z | 003 | 00z | 003 | 002 | 004 | 0,02 | 004 | 002 | 004 | 002 | 004 | 002 | 004 | 002 | 004 | 002 | 0,05 | 002 | 0,03 | 002 | 0,03
NO,
Me7 | oo | 003 | 002 | 003 | 002 | 00 | 002 | 00 | 002 | 00 | 002 | 00 | o1 | o002 | ooz | oa | 00z | 0 | 00z | 00 | 002 | 0e | ooz | Ooe
NO MeS | 001 | 001 | oo1 | 0oz | o0t | 002 | 001 | 00z | 001 | 002 | 001 | 002 | 002 | 004 | oot | 0oz | 001 | ooz | 00t | 003 | 00t | 002 | oot | D02
MeG | 0,002 | 0,003 | 0,001 | 0,008 | 0,001 | 0,004 | 0,002 | 0,004 | 0,002 | 0,004 | 0,002 | 0,008 | 0,002 | 0,005 | 0,002 | 0,005 | 0,002 | 0,005 | 0,002 | 0,006 | 0,002 | 0,005 | 0,001 | 0,008
Phenol
Mo7 | o002 | 0,008 | 0,001 | 0,003 | 0,001 | 0,004 | 0,002 | 0005 | 0001 | 0,004 | 0,002 | 0,004 | 0,002 | 0,005 | 0,001 | 0,004 | 0,002 | 0,005 | 0,002 | 0005 | 0001 | 0005 | 0001 | 0,008
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E.1.3. Noise

572.  With the purpose of knowing the currently background level noise in the surrounding areas of
Takhiatash TPP, a background noise level measuring campaign was carried out on 4th and 5th
March 2013 in the day and at night time. Noise measurements were conducted twice per day,
always in accordance with appropriate national regulation GOST 12-1050-86 «Method of noise
measurements at the working places”. Results of the campaign are shown in Annex IV attached to
this EIA.

573. The measuring points were selected in certain places in order to be representative of the levels of
noise at Takhiatash TPP site. Half of the points are located along the zone‘s perimeter, bounding
the current thermal power plant (points 1 to 4, located at industrial area); the other four are outside
the plot of the power plant in order to be representative of the noise perceived by the population of
the nearby settlements (points 5 to 8, located at residential areas).

574.  These measuring points are included in the image below.

Figure 27. Location of monitoring points for noise measurements

575.  For sound level measuring was used a Noise meter -003-M2_No 2431, tested on 9th September
2012 with number of certificate 786/05.
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577.
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580.

581.

Regarding applicable legislation, it has been considered international and national requirements.
The will be applicable depending on the existence of national legislation as well as the location of
the different measuring points.

Residential areas noise standards are the same for the national and World Bank standards.
Industrial areas noise standards are included just in the World Bank guidelines (see chapter 3).

Results of the background campaign are shown in the table below. This is the final summery of all
the data gathered by the campaign. They have been processed in order to obtain an average for
day and night time, and draw conclusions about currently background level noise at Takhiatash
TPP.

Table 76 . Results of the pre-operational campaign

Monito_ring Reference
campaign

Point | Receiver resul‘:s ’ fg:lngjaég&)?y
(dB(A))
Day | Night| Day| Night

P1 Industrial area 55 62

P2 Industrial area 54 60 70

P3 Industrial area 55 62

P4 Industrial area 51 44

P5 Residential area 53 54

P6 Residential area 58 64

X - 55 45
P7 Residential area 48 40
P8 Residential area 45 43

As noticeable in the table above, noise levels measures go over the limits in two cases. Night
measures in points P5 and P6 do not comply with the limits established, as well as day noise levels
for P6. This might be due to the proximity of Takhiatash TPP to residential areas which are
considered as special sensitive places.

The highest level of noise was measured in point No 6. It is a residential settlement of a former army
unit and the houses are located in close proximity to the fence of the plant premises and near the
location of the planned Combined-Cycle Plant.

Apart from the points mentioned, measurements carried out in all the other points show that the
background noise levels comply with what requirements of the standards.
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E.1.4. Geology

The territory of the Republic of Karakalpakstan is a plain with shallow closed depressions, crossed
by many dry ancient creeks and riverbeds as well as abandoned and existing irrigation canals. The
relief is relatively smooth with a general slope of 0.0001 to the north and northwest.

The low Sultan-Uizdag mountain range is located in the southern part of the Republic in the
Amudarya district and the small Kuskanatau and Beltau hills are located in the northern part in the
Kegeyli and Takhtakupyr regions.

Kyzylkum desert areas are covered with ridged and hilly quicksand. The Amudarya River flows
across the country from north to south for more than 500km and divides the territory into two regions
— the Right Bank and the Left Bank region

The geological structure of the Amudarya Delta on the territory of Karakalpakstan is composed of
many kinds and types of sediments of the Cretaceous Tertiary and Quaternary periods. Cretaceous
sediments occur on the right bank of the Amudarya River.

Tertiary sediments are noticeable in the Tuya-Muyun, Kyzylkum, Ustyurt and other areas in the form
of red and red-yellow clay sediments.

Quaternary sediments are widely spread throughout the territory of the present and emerging
Amudarya Delta and are composed of sand, sandy loam and clay loam brought by the water.
These sediments have a relatively good permeability, loose structure and are unstable to erosion
processes. The quaternary sediments are subject to reclamation and groundwater and its regime
are formed there.

The complexity of the geological structure of the Amudarya River delta and the availability and
aquicultural use of irrigated land determine the characteristics of its geological conditions and the
formation of the groundwater regime.

The alluvial plains of the delta composed of sand, sandy loam, loam, clay layers and other solid
sediments in the form of separate strata, lenses and mounds obstruct the movement of groundwater
from the outside and restrain the outflow of seepage and surface water.

The territory of Takhiatash TPP is confined to the left bank of the Amu Darya delta plain. It is
composed of quaternary sediments, which are sandy loam, clay loam, clay and sand.

Lithologic description of rocks:

= Made ground — light brown, stiff, macroporous clay loam (depth of 1,2m).
= Grayish brown, stiff clay loam with sandy layers (depth of 3,6m).

= Dark grayish brown, plastic sandy loam (depth of 5m).

= Dark grayish brown, stiff clay loam with sandy layers (depth of 7,8m).
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= Dark gray, fine, watered sand (depth of 8,7m).
= Dark grayish brown plastic sandy loam with clay layers (depth of 10,0m).

Non-collapsible soil. According to the results of laboratory data and hydrochloric acid extracts the
sands are considered saline, as the freely and medium soluble salt content is over 0,5%. Sandy
loam, clay loam and clay are nonsaline. Content of freely and medium soluble salts is less 5%.
Seismicity of the area is 7 points; the estimated seismicity is 8 points.

E.1.5. Soil

The study area is characterized by meadow oasis soils of the desert zone. Desert climate and
irrigation moisture regimes impact on salinization susceptibility of the soil. Irrigated agriculture
significantly changed the soil. It completely lost the gray soil profile structure.

Soil is affected by salinization and continues to undergo the precipitation of salts from the Aral sea.
As a result, the chloride-sulfate type of salinity was formed on the area. The reaction of soil solution
is slightly alkaline: soil and ground have 8-9pH.

Urban environment where an agricultural use of lands is limited causes an increased soil salinity, as
there is almost no system of seasonal irrigation of soil cover. It causes to the increased content of
alkaline chlorides, sulfates, carbonates, etc in the soil.

Local pollution processes are caused by the peculiarities of urban agglomeration. Generally, the soil
is affected by salinity, as well as by weak (1-1.5 MAC), but occurring contamination by heavy metals
(chromium, molybdenum). To the north of the city along the flow of groundwater the water is polluted
(lower MAC) by listed toxic elements, as well as the soil has an increased salinity.

Soil texture is an important indicator of physical properties. Their composition is characterized by
mineral particles of different size in destroyed aggregate complexes of minerals. The particles have
different mineral composition: large particles mostly consist of quartz, silt particles consist of fine-
grained quartz and feldspar, fine-dispersed particles consist of authigenic and terrigenous clay
minerals. Mineral particles spreading has stratified structure and is characterized by frequent
vertical and lateral changes of different texture layers. It reflected on the soil cover of the area,
extending to the power within 1m. No regularities in lithological horizon changes in soils were
observed.

Horizontal distribution of the top 30sm (arable) horizon clearly shows the reduction of the lithological
composition. It is related with the impact of channel and riverine sediments of the Amu Darya river
as well as with the eolian transport of desert sand.

Humus content is important for the soil. Its concentration impacts on buffer and absorptive capacity
of toxic components. For the region, the soil has low the humus content in the topsoil (less than
0.9%). The humus content decreases by several grades in the following underlying layer. Therefore,
in general, the screen buffer role of soils for man-made penetration of toxic elements from the
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surface to the groundwater and accumulation on the surface is low. The scattering and removal of
elements dominates.

Clear connection of toxic agent halos with contaminant sources cannot be established due to the
lack of large industrial facilites in the area. The spatial connection of pollution halo with
agglomeration of Takhiatash town was established only for the mild chromium, molybdenum,
arsenic and selenium contamination. Thus, in Nukus along the railway only a few points with arsenic
up to 20 mg/kg were recorded against the regional average content of 9.5 mg/kg. Selenium content
in the soil increases in the region. It is typical for the metallogeny of the territory.

Pollution halos are more extensive on irrigated lands to the north of Takhiatash. This contamination
process is related with the use of fertilizers, herbicides, etc.

Prosperous situation in ground and surface toxic contamination in Takhiatash town is caused by
poor infrastructure development of industrial facilities. The city has only a few local industries.
Moreover, salinity and plastering have great impact on soil contamination.

As for the whole zone of deserts with irrigated lands in terms of hydromorphic regime, they have a
high carbonate content (5-10% CO2) with a quite significant distribution from the surface to depth.
Ca dominates in the composition of carbonates, exceeding Mg content 7-10 times.

The soil is everywhere plastered; the gypsum content of about 1% and increases to the upper
horizons of the soil. Soil salinity and plastering process in the city increases due to the limited
technology of regular seasonal flushing typical for irrigated land.

Low discharge of groundwater (500-1500 m3/ha) and arid climate leads to the salt accumulation.
The evaporation is 10-12 times greater than rainfall rate (the evaporation rate is 2000-2500
mm/year). Salt, brought by ground water, accumulates in the soil horizon. In Takhiatash, which has
the high groundwater level (1-2 m or less from the surface), the capillary rise of water to the surface
and evaporative concentration of salts is very high.

At the Takhiatash TPP site, samples from four different points were analyzed in a twice-a-year
basis. These points are located in the vicinities of the fuel tanks, at 10, 50, 100 and 150 m of
distance from the tanks. The sampling depth ranges from 0 to 30 m. The analyzed parameters were
the content of humus, the pH, dry residual and the content of nitrates, phosphates, oil products and
three metals: copper, zinc and manganese. In the following charts, measurements of years 2011
and 2012 can be observed.
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Manganese
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Humus. Humus content is important for the soil because its concentration impacts on buffer and
absorptive capacity of toxic components. For the region, the soil has humus content between 1.14
and 1.18%. The humus content decreases by several grades in the following underlying layer.
Therefore, in general, the screen buffer role of soils for man-made penetration of toxic elements
from the surface to the groundwater and accumulation on the surface is low. The scattering and
removal of elements dominates.

pH. The analyses determined that the soil in the surroundings of the fuel tanks has a neutral or
slightly acid pH. Measurements performed in May 2012 show a more acid pH.

Dry residual. The dry residual was also measured. Its values widely vary from 1.10 to16.80.

Nitrates and phosphates. The content of phosphates does not vary significantly and is very close
to the TPP's limits (27.2 mg/kg). The content of nitrates shows a wide variation and is also below the
TPP*‘s MAC (130 mg/kg).

Oil products. Oil products appear in soil samples in a concentration between 0.01 and 0.02 mg/kg,
which is below the TPP's limit (0.03 mg/kg) and, logically, it decreases with the distance to the fuel
tanks.

Metals. The copper, zinc and manganese content in the soil samples has been measured. Copper
was detected at levels ranging between 1.2 and 2.7 mg/kg, whereas the detected levels of zinc vary
between 14 and 18 mg/kg. As it can be observed in the charts, the TPP‘'s MACs are not exceeded.

In addition to these analysis, a comprehensive soil study has been carried out in order to confirm or
rule out potential soil contamination with hazardous substances or petroleum products within the
area of the future CCPU. On 2™ March 2013, 13 samples were taken in different places situated
within Takhiatash TPP plot. Points 1 to 9 are located in the new area for the CCPU and points 10 to
13 in the existing evaporation ponds. They are marked in the image below.
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Figure 28. Sampling site within Takhiatash TPP plot

All soil samples have been analyzed within the stipulated holding time limits for the following
parameters:

= Organochlorine Pesticides: a-HCH, Y-HCH, DDE, DD, DDT.

= Heavy Metals: lead, mercury, cadmium copper, zinc, cobalt, nickel, arsenic.

= Dry residue, moisture, phenol, humus